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Purpose: LIPH4 has been identified as an oncogenic lncRNA in different malignant diseases. This research aims to elucidate the link 
between the expression of LIPH4 and its prognostic application in tongue squamous cell carcinoma (TSCC).
Methods: To assess the expression of LIPH4, 142 TSCC and normal cases, respectively, which met the selection parameters, were 
used for qRT-PCR analysis. Furthermore, the association of LIPH4 expression with TSCC’s clinicopathological features was identified 
via the Chi-square test. Moreover, the Kaplan–Meier test was used for calculating the survival rates, whereas the association of patient 
survival with prognostic factors was assessed with the help of Cox proportional hazard analysis.
Results: The data indicated upregulated LIPH4 levels in TSCC samples than healthy samples. Furthermore, LIPH4 expression was 
associated with TSCC differentiation and stage, where increased expression indicated reduced disease-free survival (DFS) and overall 
survival (OS) rates. Additionally, advanced TSCC individuals with enhanced LIPH4 expression had reduced OS and DFS rates than 
those with reduced LIPH4 expression. Serum LIPH4 could be a promising diagnostic bio-index for TSCC, with an area under the 
curve of 0.8920 (95% CI = 0.8540–0.9299). These data revealed that the overexpression of LIPH4 might be a substantial prognostic 
factor for independently predicting the OS and DFS rates of TSCC patients.
Conclusion: Altogether, this research revealed that the expression of LIPH4 expression is closely associated with TSCC progression 
and, therefore, can be employed as a biomarker for its prognosis.
Keywords: lncRNA, LIPH4, biomarker, tongue squamous cell carcinoma (TSCC)

Introduction
In the past decades, oral cancer (OC) has become a health concern because of its increased morbidity and death rates.1 

OC is most frequently observed in the tongue. Furthermore, individuals with tongue squamous cell carcinoma (TSCC) 
have a markedly sub-standard prognosis than those with other type of OC. Moreover, TSCC patients always indicate 
severe oral dysfunction, including difficulties in speech and swallowing.2 Despite the development of novel therapeutic 
technologies and proper TSCC treatment, inevitably, these patients have an increased risk of secondary tumors in the 
region surrounding the surgical site and emerging tumor recurrence.3 In TSCC patients, tumor cell migration to the 
lymph nodes substantially increases the overall mortality rates, with most cases indicating a 5-year overall survival (OS) 
rate of < 50%.4 Therefore, more reliable bio-indices for improving the prediction of cancer recurrence and patient 
survival are urgently required.

The literature has frequently indicated genetic alterations during TSCC development.5,6 Furthermore, genetic 
strategies have shown promising potential in TSCC treatment. Moreover, genome-wide gene expression analysis has 
also revealed that TSCC is correlated with altered expression of many long (>200 nt) non-coding RNAs (lncRNAs),7 
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which are essential factors in cancer biology.8 For instance, LIPH4, a lncRNA, has always indicated overexpression in 
esophageal squamous cell carcinoma.9 However, the association of LIPH4 expression with TSCC patient survival and its 
potential prognostic influence have not been determined. This research includes TSCC and healthy tongue tissue 
quantitative real-time PCR (qRT-PCR) samples. Furthermore, multivariate analyses were carried out to elucidate the 
correlation between LIPH4 levels and TSCC’s clinicopathological features.

Materials and Methods
Clinical Samples
A total of 142 TSCC patients who underwent surgery at the First Affiliated Hospital of Nanchang University and met the 
rigid follow-up criteria were selected for sampling. Inclusion criteria: Patients with primary TSCC who did not receive 
radiotherapy or chemotherapy before surgery underwent primary lesion enlargement resection and neck lymph node 
dissection. The primary lesion was confirmed to be TSCC by routine pathology after surgery. Furthermore, their data, 
including tumor size, gender, differentiation, disease-free survival (DFS), age, OS, and TNM stage, were analyzed. The 
patients underwent radiotherapy and chemotherapy prior to the surgery. This investigation was authorized by the Ethics 
Committee of First Affiliated Hospital of Nanchang University (No.20231205), and this study complied with the 
Declaration of Helsinki. All the included patients agreed to participate in a 5-year follow-up and provided the signed 
informed consent. Additionally, 142 healthy tissue samples were also acquired as control.

Real-Time qPCR
From the tissue sample, the whole RNA was acquired with the help of TRIzol™ Plus RNA purification kit (Invitrogen, 
CA, USA), per the kit’s recommendations. cDNA was produced using the acquired RNA (1 μg) by reversed transcription 
using a ReverTra Ace-α kit (Toyobo, Shanghai, China). Subsequently, RT-PCR was performed using Powered SYBRMT 
Green PCR Master Mix (Applied Biosystems, CA, USA).

Statistical Measurements
For all the statistical measurements, GraphPad Prism 8 was employed. With the help of Fisher’s exact tests and χ2 tests, 
the link between LIPH4 levels and TSCC patients’ clinicopathological characteristics was assessed. The post-surgical 
DFS and OS rates were assessed via the Kaplan–Meier analysis, whereas the survival curve differences were elucidated 
by Log rank tests. Furthermore, the study employed the Cox proportional hazard regression model in conjunction with 
univariate survival analysis to conduct various comparisons of notable features. The primary objective was to determine 
the correlation between patient survival and prognostic. The statistically significant p-value was ≤ 0.05.

Results
Profiling of lncRNA from the TSCC Patients
Three GEO datasets were used to assess markedly dysregulated genes in NSCLC, which indicated 2448 differentially 
expressed genes in the GSE215767 datasets (Figure 1A–C). Additionally, each dataset’s highly expressed genes that 
could differentiate TSCC from the normal tissues were identified via hierarchical clustering (Figure 1D). LIPH4 revealed 
the highest expression in TSCC tissues than normal tissues (Figure 1E) and was, therefore, selected for subsequent 
analyses.

LIPH4 Was Upregulated in TSCC
Using the RT-qPCR, LIPH4 expression was elucidated in 142 TSCC and normal tissues, respectively. The data indicated 
increased LIPH4 expression levels in TSCC samples than in healthy tissue samples (p < 0.05, Figure 2).

Association of LIPH4 Expression with Clinicopathological Factors
The median value of the LIPH4 level was set as a cutoff point to categorize 142 patients into two cohorts (low and high). 
Table 1 summarizes the link between LIPH4 levels and TSCC patients’ clinicopathological characteristics. It was 
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observed that increased LIPH4 expression was substantially linked with the tumor size, TNM stage, and differentiation of 
TSCC. However, no marked differences were identified in other characteristics between the two cohorts.

LIPH4 Upregulation Indicated a Poor TSCC Prognosis
The Kaplan–Meier and Log rank tests revealed that the duration of OS and DFS were notably shorter in patients with 
increased LIPH4 expression than those with reduced LIPH4 levels (Figure 3A and B). Furthermore, advanced TSCC 
patients in the high LIPH4 cohort had reduced DFS and OS rates than those in the low LIPH4 cohort (Figure 3C and D), 
as evidenced by combined analysis. The survival rates in early-stage patients are not shown.

In addition, a multivariate survival test was performed using the Cox proportional hazards model of significant 
parameters, which revealed that LIPH4 might independently predict DFS and OS of TSCC (Table 2).

Figure 1 Data of lncRNA from the TSCC patients. (A) Venn diagram analysis of differentially expressed genes. (B) Mean-difference plot, (C) Volcano plot of differentially 
expressed gene, and (D) Cluster analysis of upregulated genes in GEO datasets GSE215767 were performed. (E) LIPH4 is upregulated in TSCC compared to normal tissues.

Figure 2 LIPH4 was upregulated in TSCC. The mRNA expression of LIPH4 was markedly enhanced in TSCC than in healthy tissues. *p value ≤ 0.05.
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Diagnostic Significance of LIPH4 in TSCC
To elucidate the diagnostic application of LIPH4 in TSCC, an ROC curve was generated. The curve indicated that serum 
LIPH4 could be a promising diagnostic bio-index for TSCC, with an area under the curve of 0.8920 (95% CI = 0.8540– 
0.9299, Figure 4). The corresponding optimal cutoff point was 3.447, providing a specificity and sensitivity of 80.99 and 
86.62%, respectively. The data suggests that LIPH4 could distinguish TSCC from healthy controls.

Discussion
The TSCC is highly malignant because of its infinite cellular reproduction cycle and its substantial impact on cervical 
lymph node metastasis and local invasion.10 Because of the local invasion, TSCC rapidly develops in the tongue within 
a few weeks or months. Furthermore, the TSCC cell’s migratory ability allows its metastasis to the cervical lymph nodes, 
which is why TSCC patients indicate increased recurrence rates, even after successful resection.11 Therefore, for 
improved prediction of patient survival and cancer recurrence, more efficient markers are urgently required.

LncRNAs are transcripts with > 200 nt and very low protein-coding ability.12,13 LncRNAs are believed to be a kind of 
transcriptional noise, which is produced by RNA polymerase II transcription and has no biological activity. However, 
recently, it was identified that lncRNAs essentially mediate gene expression and nuclear chromatin structure during the 
developmental process and are also frequently associated with disease incidence and development,14,15 especially in 
tumors.16–18 The biological functions of lncRNAs include epigenetic regulation of gene expression, virus–host interac-
tions modulation, chromatin remodeling, and cancer cell migration and proliferation control.12,19–21 Currently, they have 
become a hotspot in research for their potential as biomarkers for various malignancies because of their high tissue- 
specific expression.22–24

LIPH4 is a lncRNA that has been linked with the progression of esophageal squamous cell carcinoma.9 This research 
investigated the association of LIPH4 expression with TSCC progression. It was indicated that LIPH4 was overexpressed 

Table 1 The Association of High LIPH4 
Expression with Clinicopathological Features in 
142 TSCC Patients

Characteristic LIPH4 Expression P value

Low High

Gender 0.519

Male 45 49

Female 26 22

Age (years) 0.341

≥59 51 48

< 59 20 23

Tumor size (cm) < 0.05

T1–T2 51 25

T3–T4 20 46

Differentiation < 0.05

High 29 48

Low 42 23

Stage < 0.05

I–IIA 44 25

IIB-IV 27 46
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in 142 TSCC tissues than normal tissues. Moreover, the LIPH4 levels were markedly linked with TSCC clinical stage 
and differentiation. Furthermore, the combined analysis indicated that the TSCC and advanced TSCC patients in the high 
LIPH4 cohort indicated reduced DFS and OS rates than those in the low LIPH4 cohort. Additionally, multivariate 
survival analysis revealed that increased LIPH4 level was a significant independent hazard factor for DFS and OS in 
TSCC, as well as the clinical stage. The ROC curve was also generated to assess a diagnostic value for serum LIPH4 in 
TSCC. However, how LIPH4 modulates the TSCC migration and invasion needs comprehensive research to fully 
understand LIPH4 functions.

Figure 3 LIPH4 overexpression indicated a substandard prognosis in TSCC. Compared to subjects with low LIPH4 expression, high LIPH4 TSCC, and high LIPH4 advanced 
TSCC subjects demonstrated diminished disease-free and overall survival rates (A, B, C, and D, respectively).

Table 2 Clinicopathological-Related Uni- and Multivariate Analysis for the Disease- 
Free and Overall Survival of 142 TSCC Subjects

Factors Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Disease-free survival

Gender 0.512 (0.214–1.025) 0.541 - -

Age 0.418 (0.195–0.954) 0.348 - -

Tumor size 1.845 (0.841–2.051) 0.022 1.685 (0.748–1.942) 0.019

Differentiation 1.952 (1.152–2.159) 0.019 1.818 (0.954–2.412) 0.013

(Continued)
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This study still has some limitations. 1) The sample size is not very large, and the application of LIPH4 in clinical 
diagnosis may require an increase in sample size. 2) It has not been further confirmed whether LIPH4 can also serve as 
a biomarker for the efficacy of chemotherapy or radiotherapy. 3) This study only confirmed that LIPH4 can serve as 
a biomarker for the diagnosis of TSCC, but rapid detection method has been not developed and applied to patients.

Table 2 (Continued). 

Factors Univariate Multivariate

HR (95% CI) P value HR (95% CI) P value

Stage 1.754 (1.243–2.418) 0.023 1.524 (0.855–1.987) 0.021

LIPH4 2.125 (1.142–2.543) 0.009 2.018 (1.025–2.418) 0.011

Overall survival

Gender 0.652 (0.352–1.125) 0.254 - -

Age 0.519 (0.254–1.248) 0.355 - -

Tumor size 1.954 (1.254–2.485) 0.025 1.842 (0.912–2.158) 0.026

Differentiation 2.149 (1.021–2.842) 0.021 2.018 (1.154–2.748) 0.022

Stage 2.211 (1.152–2.784) 0.014 2.141 (1.025–2.841) 0.017

LIPH4 2.418 (1.029–2.954) 0.005 2.310 (1.158–2.852) 0.008

Figure 4 LIPH4 overexpression indicated a substandard prognosis in TSCC. The ROC curve revealed that LIPH4 has the potential to distinguish between TSCC patients 
and healthy individuals.
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Conclusion
Overall, this is the first study to report that LIPH4 is upregulated in TSCC tissues and was linked with its clinical stage 
and differentiation. Moreover, the overexpression of LIPH4 might be a substantial prognostic factor for independently 
predicting the OS and DFS rates of TSCC patients. Understanding the association of LIPH4 with TSCC might help 
develop a novel diagnostic index for this cancer.
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