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Article 
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Abstract: Background/objective: Laryngeal squamous cell carcinoma (LSCC) is the most prevalent form, 
accounting for nearly 95% of laryngeal cancer. This study evaluates the effectiveness of chemotherapy and 
radiation therapy combined for treating LSCC, along with exploring miR-449a as a potential biomarker for 
predicting treatment response and prognosis in LSCC patients. Methods: The study had 81 patients with advanced 
laryngeal cancer and 50 healthy controls. Chemotherapy was given for two cycles, followed by an evaluation of the 
response. Disease progression cases had surgical resection and radiation therapy. Positive responders had radiation therapy 
after a third cycle. The study also assessed miR-449a expression levels in tumor tissue, normal tissue, and serum samples 
from control subjects. Results: 31% achieved a complete response, and 49% showed a partial response. 31% of complete 
response participants maintained laryngeal integrity and vocal function. After radiation therapy, 74% of 65 patients 
responded completely and preserved laryngeal functions. Lower MiR-449a levels found in LSCC tissues and serum 
samples were correlated with aggressive tumor behavior, poor prognostic markers, and decreased survival. Conversely, 
elevated levels were seen in treatment responders. Conclusions: Combined chemo and radiotherapy preserve vocal 
function and improve outcomes in LSCC. MiR-449a is a promising indicator for diagnosis and treatment efficacy in LSCC. 

Keywords: laryngeal squamous cell carcinoma (lscc); chemotherapy; radiation therapy; mir-449a; 
biomarker 

 

1. Introduction: 

LSCC is the most common type of laryngeal cancer, accounting for approximately 95% of cases 
[1]. The incidence of LSCC varies regionally, primarily due to high rates of smoking and alcohol 
consumption in some geographic regions [2]. The clinical outcome of LSCC is influenced by various 
factors, including tumor stage, the patient's overall health, and chosen treatments [3]. The cumulative 
5-year survival rate for LSCC is estimated to be around 60%; however, this prognosis is notably 
impacted by the tumor stage and the specific treatment modality employed [4].  

Identifying individuals at high risk of relapse is crucial for personalized therapeutic regimens 
and improved patient survival. 

MicroRNA-449a (miR-449a) is a non-coding RNA that regulates gene expression across various 
tissues and cells, and its dysregulation has been linked to malignancy [5]. MiR-449a possesses many 
biological functions, among which its paramount role lies in inhibiting tumor growth and metastasis. 
By selectively targeting the genes implicated in the malignant proliferation and dissemination of 
cancer cells, miR-449a effectively suppresses their expression [6]. This action hampers the division, 
dissemination, and invasion of malignant cells, ultimately impeding cancer progression [7]. MiR-449a 
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plays a crucial role in inducing apoptosis in cancer cells by selectively targeting genes that regulate 
anti-apoptotic pathways, suppressing their expression. At the same time, miR-449a activates pro-
apoptotic pathways, promoting the activation of cellular mechanisms that drive cancer cell death. 
This orchestrated molecular interplay ultimately leads to the demise of cancer cells, contributing to 
the inhibition of tumor growth and progression [5]. The unique characteristics of miR-449a make it a 
promising target for cancer treatment, providing potential avenues for effective therapeutic strategies 
[8]. In addition, miR-449a has the remarkable ability to promote the differentiation of cancer cells, 
causing them to transform into normal cells. This is significant in cancer treatment, as the main 
objective is to eliminate cancer cells and restore the normal functioning of tissues. The versatile nature 
of miR-449a makes it a highly promising candidate for developing effective cancer therapies [9]. 

This research aims to assess the efficacy of combining chemotherapy and radiation therapy as a 
treatment approach for LSCC. Additionally, the study seeks to explore the role of miR-449a in LSCC 
and examine its potential as a biomarker for predicting treatment response, prognosis, and survival 
outcomes among LSCC patients.  

2. Patients and Methods 

From April 2016 to November 2022, the Clinical Oncology Department and Head and Neck 
Surgical Oncology Unit at Zagazig University Hospitals conducted a study involving 81 patients with 
locally LSCC and 50 healthy individuals as control. All participants voluntarily joined and gave 
written consent. The study was approved by Zagazig University's Faculty of Medicine Ethics 
Committee under approval number (2016-April-213) and adhered to the Code of Ethics of the World 
Medical Association (Declaration of Helsinki). 

To be eligible for this study, patients must meet the following criteria:  
1. They have not yet received any treatment. 
2. A biopsy has confirmed the presence of LSCC 
3. They have T3 or T4 cancer with N0, N1, or N2, as defined by the American Joint 

Commi�ee on Cancer Staging [10]. 
4. Their ECOG scale performance rating is 2 [11]. 
5. Their liver, kidneys, heart, and bone marrow function normally. 
6. They have good nutritional and hearing status. 
7. They have provided wri�en informed consent. 
8. They are under the age of 70. 
During the initial assessment, various tests were conducted to determine the extent and severity 

of the condition. These tests included a physical examination, complete blood cell count, routine 
serum chemistries, creatinine clearance, chest x-ray, C.T. scan or MRI of the head and neck, and bone 
scan. In addition, a triple endoscopy was performed to evaluate the local tumor extent and regional 
metastases. Biopsies were taken from the tumor and surrounding normal tissues during the 
procedure. These biopsies were collected for further analysis. Additionally, blood samples were 
collected from all patients as well as 50 healthy control subjects. The serum from these blood samples 
will be preserved to investigate miR-449a. 

The treatment involved taking three doses of docetaxel at 75 mg/m2 on day one and cisplatin at 
75 mg/m2 on the same day. Additionally, a continuous infusion of fluorouracil at 500 mg/m2 per day 
was given from days 1 to 5, and this treatment was repeated every four weeks. 

Before administering the next cycle of chemotherapy, the patient's response was evaluated both 
clinically through endoscopic inspection and radiologically through CT or MRI after the second cycle. 
Additionally, palpable lymph nodes were evaluated through clinical examination and palpation. 
After undergoing chemotherapy, patients who showed complete or partial response were given a 
maximum of three courses of treatment before receiving definitive radiation therapy. If there was any 
indication of disease progression, patients underwent surgical resection followed by radiation 
therapy. Those who showed complete or partial response received radiation therapy after the third 
cycle of chemotherapy. All patients received radiotherapy either immediately after chemotherapy if 
they achieved a complete or partial response or after surgery if they did not respond to 
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chemotherapy. The radiation treatment included both sides of the neck and the primary site. Patients 
were given standard megavoltage radiation in a lying position, with one fraction of 2 Gy per day for 
five days a week. Those who underwent irradiation after chemotherapy received a total dose of 
5000cGy and an additional dose of 2000cGy at the tumor site and any palpable nodes. Following 
surgery, a radiation dose of 5000cGy was administered, followed by a booster dose of 14 Gy at areas 
where positive margins, extracapsular spread, or three or more involved lymph nodes were detected. 
After twelve weeks of completing the radiation therapy, the response was re-evaluated. If a patient 
had persistent laryngeal disease, they would undergo a salvage laryngectomy. However, if their 
primary tumor were under control, but they still had neck disease, they would only need neck 
dissection. The scope of the surgical resection was determined based on the initial evaluation of the 
tumor's size before chemotherapy. Classic wide-field total laryngectomy was performed for all 
primary tumors, and regional neck dissection was carried out on all surgical patients except for those 
with T3N0 or midline supraglottic T4N0 tumors, where it was not clear which side of the neck was 
at risk for occult metastases. Patients who underwent salvage surgery were assessed by biopsy to 
confirm the presence of residual primary tumors. Follow-up appointments were scheduled every 
three months for the first year after treatment and every six months thereafter to monitor and evaluate 
all patients. Complete or partial response was evaluated by tissue biopsy after neoadjuvant 
chemotherapy and after radiation therapy. 

2.1. Quantitative Real Time-Polymerase Chain Reaction (qRT-PCR) for miR-449a 

To obtain total RNA, including miRNAs, we utilized the TRIzol reagent (Invitrogen) and 
followed the manufacturer's instructions from tumor tissue, adjacent normal tissues and from serum. 
The cDNA was produced using the Transcript First-Strand Synthesis Supermix (TransGen Biotech, 
AT301) in accordance with the manufacturer's protocol. We used TaKaRa reagents and an Applied 
Biosystems 7900 Fast Real-Time PCR System to conduct qRT-PCR.  U6 was utilized as the internal 
control. The primers sequences are shown in Table 1. 

Table 1. Primers Sequences for qRT-PCR of MiR-449a, and U6. 

  Primers  

miR-449a Upstream 5’-GCCGATGGCAGTGTATTGTTAG-
3’ 

Downstream 5'-CAGTGCAGGGTCCGAGGT-3’ 

U6 Upstream 5’-GGGTGCTCGCTTCGGCAGC-3’ 
Downstream 5’-CAGTGCAGGGTCCGAGGT-3’ 

Each sample was analyzed three times for accuracy. The expression was presented as the Δ cycle 
threshold (2-△Ct) value. The relative expression of miR-449a was calculated using the comparative Ct 
method and miR-449a values were normalized to the internal reference U6. 

The RT-PCR system is composed of a total volume of 20 μL and includes the following 
components: 10 μL of 2x Ultra SYBR one-step qRT-PCR Buffer, 2 μL of RNA template, 1 μL each of 
upstream and downstream primers, 0.5 μL of Super enzyme mix, and 5.5 μL of nuclease-free water. 
The RT-PCR reaction is performed with the following conditions: pre-denaturation at 95ºC for 10 
minutes, denaturation at 60ºC for 15 seconds, annealing and extension at 60ºC for 1 minute, for a total 
of 40 cycles. 

2.2. Statistical Analysis 

The data analysis was done using the IBM SPSS Statistics software, version 27. To compare the 
means and standard deviations of different groups, the student's t-test was used. In order to evaluate 
the diagnostic accuracy of miR-449a, receiver operating characteristic (ROC) analysis was performed 
on both tissue and serum samples. The survival rate of LSCC patients was estimated using the 
Kaplan-Meier curve, and the significance of the survival differences was evaluated by employing the 
log-rank test. 
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3. Results 

Table 2 presents the patient's gender, age, and performance level. 

Table 2. Characteristics of Patients with Laryngeal Squamous Cell Carcinoma (LSCC): Demographic 
and Clinical Profile. 

Characteristic Number of Patients 
Sex 

            Male 
            Female 

 
63 
18 

Age 
              Median 
              Range 

 
55 

36 to 69 

Performance status 
0 
1 
2 

 
23 
42 
16 

 

Table 3 contains data on the T and N stages of patients diagnosed with LSCC. The T stage (T2, 
T3, T4) describes the size and extent of the primary tumor, while the N stage (N0, N1, N2) shows the 
presence and extent of lymph node involvement. The table also provides the total number of patients. 

Of 81 patients, 11 had T2-stage tumors, 45 had T3-stage tumors, and 25 had T4-stage tumors. 
Among them, 36 patients had N1-stage disease, while 24 had N2-stage disease. The remaining 21 
patients had N0-stage disease, implying no lymph node involvement. Additionally, the table 
showcases the number of patients for every T and N-stage combination, for instance, 12 patients with 
T3N0 (stage III) and 10 with T4N1 (stage IVa). 

Table 3. Prevalence of T and N Stages in Laryngeal Squamous Cell Carcinoma (LSCC) Patients. 

  T2 T3 T4 Total 
N0 - 12 9 21 
N1 - 26 10 36 
N2 11 7 6 24 

Total 11 45 25 81 

Table 4 displays the response rates of LSCC patients to neoadjuvant chemotherapy and 
radiotherapy. Of the 81 patients who received neoadjuvant chemotherapy, 25 individuals (31%) 
achieved a complete response, indicating the absence of any cancer after treatment. Additionally, 40 
patients (49%) showed a partial response, indicating a reduction in tumor size. There were 16 patients 
(20%) exhibited stable disease, indicating no significant change in tumor size following treatment. 
These findings are particularly significant as they demonstrate that 25 patients with advanced LSCC 
successfully preserved their larynxes and retained their voice function. Table 4 also presents a 
summary of radiotherapy outcomes in 65 patients. Out of these patients, 48 (74%) had a complete 
response, 13 (20%) showed a partial response, and 4 (6%) had stable disease after the radiation 
therapy. 
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Table 4. Number and Percentage of Patients with Laryngeal Squamous Cell Carcinoma (LSCC) 
Treatment Response to Induction Chemotherapy and Radiotherapy. 

 Response after ChemotherapyResponse after radiation therapy 
Number of patients 81 65 

Complete response (N, %) 25 (31%) 48 (74%) 
Partial response (N, %) 40 (49%) 13 (20%) 
Stable disease (N, %) 16 (20%) 4 (6%) 

Several surgical salvage options are available for patients with LSCC who did not respond well 
to the initial treatment. These include total laryngectomy with partial pharyngectomy (4 cases), total 
laryngectomy alone (5 cases), hemilaryngectomy (7 cases), bilateral, regional neck dissection (3 cases), 
and unilateral regional neck dissection (4 cases). The details of these procedures are presented in 
Table 5. 

After chemotherapy and radiation therapy, patients had different surgical salvage options. None 
underwent a total laryngectomy. Four patients had hemilaryngectomy, with one case involving 
unilateral neck dissection and three cases involving bilateral neck dissection. Additionally, 13 
patients underwent neck dissection, with eight cases involving unilateral neck dissection and five 
cases involving bilateral neck dissection. 

The findings highlight the importance of individualized treatment plans, considering factors 
such as disease extent, medical history, and treatment response, are crucial for optimizing outcomes 
in LSCC patients. 

Table 5. Surgical Salvage Options and Outcomes in Patients with Laryngeal Squamous 
Cell Carcinoma (LSCC). 

Surgical salvage after neoadjuvant chemotherapy (n  16) 

 
Unilateral regional 

neck dissection 
Bilateral regional neck 

dissection 
Total laryngectomy with partial 

pharengectomy 
4 - - 

Total laryngectomy 5 3 2 
Hemi laryngectomy 7 4 - 

Surgical salvage after chemotherapy and radiation therapy (n=17) 
Total laryngectomy - - - 
Hemi laryngectomy 4 1 3 
Neck dissection only 13 8 5 

Comparative Analysis of miR-449a Expression Levels in LSCC and Adjacent Normal Tissues  

Our findings indicate a significant difference in the levels of miR-449a expression between LSCC 
and adjacent normal tissue. The average miR-449a expression level in LSCC was 8.078 ± 0.3434, 
whereas in adjacent normal laryngeal tissues, it was 8.079 ± 1.525 (P < 0.0001). These results 
demonstrate a statistically significant discrepancy, indicating the downregulation of miR-449a 
expression in LSCC compared to normal tissue (Figure 1A). 
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Figure 1. Evaluation of miR-449a expression. (A): miR-449a expression levels in 81 matched pairs of 
laryngeal squamous cell carcinoma (LSCC) and normal tissue specimens. (B): The area under the 
receiver operating characteristic (ROC) curve (AUC) of laryngeal squamous cell carcinoma (LSCC). 
LSCC; Laryngeal squamous cell carcinoma, ANT; Adjacent normal tissue. 

Diagnostic Performance of miR-449a in Distinguishing Laryngeal Squamous Cell Carcinoma 
(LSCC) from Normal Tissues 

According to the ROC analysis, miR-449a can distinguish between malignant tissues of LSCC 
and normal tissues with 100% sensitivity and specificity. The ROC curve shows an area of 1.000, 
indicating excellent discriminatory ability and the P-value (<0.0001) confirms that miR-449a can 
differentiate between malignant and normal LSCC tissues. These results suggest that miR-449a could 
be a valuable biomarker for diagnosing and detecting LSCC with a reliable cutoff value below 5.442. 
The sensitivity rate is 100%, and the specificity rate ranges from 95.47% to 100.0%. The positive 
predictive value is 96.30%, while the negative predictive value ranges from 89.67% to 98.99% (Figure 
1B). 

Serum miR-449a Expression in LSCC Patients Versus Healthy Controls 

Our study examined the expression of miR-449a in the serum of patients with Laryngeal 
Squamous Cell Carcinoma (LSCC) and compared it with healthy controls. Our findings revealed that 
the average level of miR-449a in the serum of LSCC patients was 0.7063 ± 0.3230, whereas in healthy 
controls, it was 9.094 ± 0.7869. Notably, a significant difference in miR-449a expression was observed 
between the two groups, and the p-value was less than 0.0001 (Figure 2A). These results indicate a 
significant change in miR-449a expression in the serum of LSCC patients compared to healthy 
controls. 

Serum miR-449a expression effectively distinguishes LSCC patients from healthy controls, with 
an AUC value of 1.000. The highly significant p-value (0.0001) confirms its strong discriminatory 
power. Using a cutoff value of <4.479 for miR-449a, all LSCC patients below this threshold were 
correctly identified, resulting in a sensitivity of 100%. The specificity of the cutoff value ranges from 
95.47% to 100.0% (Figure 2B). These findings highlight the potential of serum miR-449a as a reliable 
biomarker for differentiating LSCC patients from healthy individuals. 

The analysis of the correlation between miR-449a in the tumor tissues and serum of LSCC 
patients shows a positive correlation. This is indicated by a Pearson correlation coefficient (r) of 
0.2223. The confidence interval of 95% suggests that the true correlation coefficient lies between 
0.004187 and 0.4203 in the population (Figure 2C). These results indicate a moderate yet statistically 
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significant correlation between the expression of miR-449a in tumor tissues and its presence in the 
serum of LSCC patients. 

 
Figure 2. Evaluation of miR-449a expression in serum. (A): miR-449a expression levels in serum of 
patients with laryngeal squamous cell carcinoma (LSCC) and normal controls. (B): The area under the 
receiver operating characteristic (ROC) curve (AUC) of miR-449a in laryngeal squamous cell 
carcinoma (LSCC). (C): Pearson correlation between miR-449a in tumor tissues and serum of patients 
with LSCC. 

Correlation between miR-449a Expression and Clinical Features in Patients With Laryngeal 
Squamous Cell Carcinoma 

Table 6 shows the expression levels and statistical significance of miR-449a across various 
clinical subgroups of LSCC patients. The study found significant differences in the expression of miR-
449a among subgroups based on age, gender, smoking status, tumor grade, tumor stage, and lymph 
node involvement.  

The expression of miR-449a was lower in the age group of 35-45 years compared to the age group 
of 46-69 years. Moreover, the study observed that males had lower miR-449a expression than females, 
and smokers had lower expression levels than non-smokers.  

The study found that low-grade tumors exhibited higher miR-449a expression than high-grade 
tumors. Additionally, T1-T2 tumors had higher expression levels than T3-T4 tumors. N0-N1 tumors 
showed higher expression levels than N2-N3 tumors; stage III tumors had higher expression levels 
than stage IV tumors.  

These findings suggest that miR-449a could be a useful prognostic indicator associated with 
various clinical characteristics in LSCC patients. 

Table 6. Association Between miR-449a Tumor Expression Levels and Clinical Features in Patients of 
Laryngeal Squamous Cell Carcinoma. 

Age, years Number miR-449a Mean ± SD t-test P 
35-45 y 39 0.5260± 0.2098 12.91 <0.0001* 
46- 69 y 42 1.088± 0.1822   
Gender     

Male 63 0.6888± 0.2714 8.872 <0.0001* 
Female 18 1.269±0.09696   

Smoking     
Smoker 57 0.6481± 0.2526 10.58  <0.0001* 
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Non-smoker 24 1.220± 0.1195   
Tumor grade     

I-II 38 0.9629± 0.4146 2.306 0.0237* 
III-IV 43 0.7823± 0.2849   

T- stage     
T1 – T2 11 1.331± 0.06366 6.916 <0.0001* 
T3 – T4 70 0.6941± 0.3028   

N- stage     
N0-N1 24 1.143± 0.4505 13.88 0.0064* 
N2-N3 57 0.8911± 0.3317   

TNM Stage     
Stage III 38 1.018± 0.5403 2.329 0.0224* 
Stage IV 43 0.7799± 0.3747   

* Statistically significant. 

Changes in Serum miR-449a Expression Profile in Laryngeal Squamous Cell Carcinoma Patients 
after Neoadjuvant Chemotherapy and Radiation Therapy 

Our study evaluated the expression of miR-449a in the serum of LSCC patients before and after 
neoadjuvant chemotherapy and radiation therapy. (Table 7). 

Our study found significant changes in miR-449a levels in the serum of LSCC patients after 
receiving neoadjuvant chemotherapy and radiation therapy. Before treatment, patients who achieved 
a complete or partial response had lower miR-449a levels. However, after treatment, both groups 
showed a significant increase in miR-449a levels, with a more significant increase observed in the 
partial response group. Similarly, before radiation therapy, the mean miR-449a levels were lower in 
both complete and partial response groups. Nonetheless, following radiation therapy, both groups 
experienced a significant increase in miR-449a levels, with a more pronounced increase observed in 
the complete response group. These findings indicate that combined chemotherapy and radiation 
therapy affect miR-449a expression, highlighting its potential as a therapeutic response biomarker for 
LSCC patients. 

Table 7. Serum miR-449a Levels as a Potential Treatment Response Biomarker in Laryngeal Cancer 
Patients: Analysis of Chemotherapy and Radiation Therapy Outcomes. 

 
Chemotherapy 

 Before chemotherapy After chemotherapy 
miR-449a 

 No. Mean ± SD Mean ± SD t-test P 
CR 25 0.8679± 0.05366 1.463± 0.1776 16.04 <0.0001 
PR 40 0.8012± 0.3480 2.071± 0.4973 13.24 <0.0001 

 
Radiation therapy 

 miR-449a 
Before radiation therapy After radiation therapy 

 No. Mean ± SD Mean ± SD t-test P 
CR 48 0.5896± 0.2319 1.610± 0.3620 16.45 <0.0001 
PR 13 0.9927± 0.05673 1.572± 0.2764 7.41 <0.0001 

Correlation between miR-449a Levels and Survival in Laryngeal Squamous Cell Carcinoma Patients 

The comparison of survival rates in LSCC patients based on miR-449a levels is shown in Figure 
3. According to the Log-rank test, there is a significant difference in overall survival (OA) between 
low and high miR-449a groups (P = 0.0012). Patients with low miR-449a levels have a median OA 
time of 23.74 months, while those with high levels have a median survival time of 67.82 months. A 
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significant difference in disease-free survival (DFS) rates was also observed. Patients with high miR-
449a levels had 2.781 times longer DFS, with a median time of 66.03 months (95% CI: 0.9899-7.814), 
compared to those with low levels. These findings indicate that miR-449a expression is a valuable 
prognostic factor in LSCC patients. A higher expression level of miR-449a is associated with 
improved overall and disease-free survival. 

 
Figure 3. miR-449a Levels as a Predictor of Survival in LSCC Patients: Analysis of Overall and 
Disease-Free Survival. Analysis using the Log-rank test revealed a significant difference between the 
patient groups with low and high miR-449a levels. Patients with high miR-449a levels had longer 
overall survival and disease-free survival longer than those with low levels. 

4. Discussion 

Numerous studies have been conducted across various cancer types, including breast, lung, 
ovarian, and head and neck cancers, which have concluded that miR-449a is crucial in inhibiting 
cancer growth and invasion. This exceptional molecule can target multiple pathways and oncogenes 
involved in cancer development and progression. It has been observed that miR-449a can increase 
the sensitivity of ovarian cancer cells to chemotherapy. Additionally, in the case of head and neck 
squamous cell carcinoma, low levels of miR-449a have been linked to a poor prognosis, highlighting 
its potential as a prognostic marker. These findings are promising and suggest that miR-449a could 
be a valuable target for cancer treatment [9, 12, 13]. 

The main objective of this research is to evaluate how effective the combination of chemotherapy 
and radiation therapy is in treating LSCC. Furthermore, the study intends to investigate the function 
of miR-449a in LSCC and determine its potential as a biomarker for predicting treatment response, 
prognosis, and survival rates in patients with LSCC. 

Out of the 81 patients examined, 25 (31%) attained a complete response to chemotherapy, 40 
(49%) demonstrated a partial response, and 16 (20%) had stable disease. After receiving radiation 
therapy, 48 (74%) of the 65 patients achieved a complete response, 13 (20%) had a partial response, 
and 4 (6%) maintained stable disease. Notably, 73 patients responded completely, allowing them to 
preserve their voices and avoid radical, mutilating surgery. These findings emphasize the 
effectiveness of the combined treatment approach in managing LSCC and its potential to improve 
patient's quality of life. By understanding how each patient responds to these treatments, doctors can 
create personalized and optimized treatment plans for LSCC patients, considering the tumor's 
characteristics, preferences, and possible side effects. Our study's findings align with the research 
conducted by Mesía et al. regarding the effects of chemotherapy and radiation therapy on LSCC. 
According to their study, the overall response rate to chemotherapy was 54.4%, with a complete 
response rate of 28.9% and a partial response rate of 25.5%. These outcomes are consistent with our 
observations, further confirming chemotherapy's effectiveness in treating LSCC patients [14]. It is 
important to note that our study shares similarities with previous research, strengthening our 
findings' reliability and generalizability. The consistent responses observed in LSCC patients 
undergoing chemotherapy emphasize the potential of this treatment modality in achieving favorable 
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outcomes. This emphasizes the need for further research to optimize chemotherapy use for LSCC 
patients. Our research confirms the results of Yokota et al.'s study regarding the impact of radiation 
therapy on locally advanced LSCC. According to Yokota et al.'s report, patients who received 
radiation therapy demonstrated a complete response rate of 45% and a partial response rate of 23% 
[15]. Our study's findings are consistent with these results and further support the effectiveness of 
radiation therapy as a viable treatment option for LSCC patients. Following chemotherapy, a notable 
25 patients experienced a complete response, contributing to the preservation of their larynx and 
vocal function. This outcome serves as a testament to the efficacy of chemotherapy in the treatment 
of LSCC, enabling patients to retain their laryngeal integrity and voice. Following radiation therapy 
for LSCC, 48 patients achieved a complete response while concurrently maintaining their laryngeal 
function. This outcome underscores the profound influence of preserving laryngeal function on the 
overall quality of life experienced by individuals who have undergone radiation therapy.  

The current study underscores the importance of maintaining laryngeal function to enhance 
patients' quality of life after radiation therapy. This supports previous studies showing altered miR-
449a expression in various cancers, underscoring our findings' importance [16].  Extensive research 
has shown the dysregulation of miR-449a in various cancers, indicating its potential role in cancer 
development and progression, specifically HNSCC [17-19]. Our study reaffirms the paramount 
importance of miR-449a in the context of LSCC and cancer biology as a whole. This noteworthy 
finding accentuates the immense potential for pioneering diagnostic tools and therapeutic 
approaches to provide substantial benefits to patients grappling with this complex condition. In both 
HNSCC tissues and cell lines, the expression of miR-449a was reduced. However, reintroducing miR-
449a inhibited the growth and invasion of HNSCC cells, indicating its potential as a therapeutic 
approach against HNSCC aggressiveness [20].  Our study suggests miR-449a as a diagnostic or 
therapeutic target in LSCC. Further research is needed to understand its potential. 

Our research has revealed the potential of miR-449a as a diagnostic biomarker for LSCC by 
successfully distinguishing it from normal laryngeal tissue. Additionally, we observed its ability to 
discriminate between LSCC and healthy controls in serum samples accurately. These findings 
underscore the promising prospects of miR-449a as a valuable diagnostic tool for LSCC. Our findings 
support previous research on miR-449a's diagnostic abilities in various cancer types, confirming its 
substantial role in cancer research [17, 21].  Our research has revealed a compelling correlation 
between miR-449a expression and various clinical factors in patients diagnosed with LSCC. Notably, 
we observed a significant association between lower levels of miR-449a and higher tumor grades, T-
stages, N-stages, and TNM stages. These findings provide valuable insights into the potential 
involvement of miR-449a in the development and progression of LSCC, thereby underscoring its 
promising role as a potential biomarker in this specific context. Extensive research has explored the 
potential of miRNAs in the diagnosis, prognostication, and treatment of cancer [22-24]. In Head and 
Neck Squamous Cell Carcinoma (HNSCC) specifically, there is a strong correlation between reduced 
levels of miR-449a in tumor tissues and the presence of lymph node metastasis and an unfavorable 
prognosis [25, 26]. Earlier studies have confirmed the crucial role of miR-449a in HNSCC [17]. It has 
been observed that miR-449a expression is significantly reduced in gastric cancer tumor tissues 
compared to non-tumor tissues. This observation was made after thoroughly analyzing tumor tissue 
and serum samples collected from patients who had undergone surgical interventions [21].  A study 
conducted by Meng et al. further substantiates our findings. Their investigation revealed a significant 
reduction in miR-449a expression levels in lung cancer tissues, strongly correlated with tumor stage, 
lymph node metastasis, and patient survival. These compelling results underscore the potential 
utility of miR-449a as a valuable biomarker for evaluating disease progression and predicting patient 
outcomes within lung cancer [27].  Studies in the intestinal-type sinonasal adenocarcinoma have 
consistently demonstrated a notable downregulation of miR-449a expression in malignant tissues, in 
contrast to non-malignant counterparts. This substantial decrease in miR-449a expression is robustly 
linked with unfavorable disease-free survival (DFS) and overall survival (OS) outcomes, enriching 
our understanding of the disease's progression and its impact on patient experiences [28]. The results 
of previous studies consistently show that miR-449a is downregulated, indicating a potential link 
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between its reduced expression and increased tumor aggressiveness [17, 21, 26, 27]. These findings 
demonstrate the potential of miR-449a as a valuable biomarker in LSCC, providing insights into the 
clinical characteristics of the disease. Additionally, targeting miR-449a for therapeutic intervention 
shows promise in LSCC treatment. The observed association between miR-449a expression levels and 
various clinical criteria in patients diagnosed with LSCC reinforces the significance of miR-449a in 
the context of this disease. Our research has identified miR-449a as a potential indicator for treatment 
effectiveness in patients with LSCC. We found a significant increase in miR-449a expression levels in 
patients with a complete or partial response to chemotherapy and radiation therapy. This suggests 
that monitoring miR-449a expression could help predict treatment outcomes and optimize treatment 
strategies for LSCC patients. These findings are important for improving patient outcomes in 
managing LSCC. These findings align with a prior study investigating miR-449a expression in 
osteosarcoma patients who underwent chemotherapy and radiation therapy [29].  Zhang et al. 
conducted a study that revealed lower levels of miR-449a in patients diagnosed with osteosarcoma 
before surgical tumor resection. However, there was a significant increase in miR-449a levels after 
surgical intervention. These findings demonstrate that miR-449a expression is dynamic and 
responsive to surgical intervention in the context of osteosarcoma [29]. Our study and the results of 
Zhang et al. [29] indicate that miR-449a holds potential as a biomarker for assessing treatment 
response in LSCC patients undergoing chemotherapy and radiation therapy.  

Our study has provided strong evidence indicating a significant correlation between the levels 
of miR-449a and the survival rates of patients diagnosed with LSCC, including both overall and 
disease-free survival. Notably, patients with higher levels of miR-449a have shown longer overall 
and disease-free survival durations than those with lower levels. These findings emphasize the 
potential of miR-449a as a prognostic biomarker in LSCC, offering valuable insights into patient 
outcomes and survival rates. Our study findings align with prior research emphasizing the 
prognostic value of miR-449a in various cancer types. A study conducted by Ishikawa et al. 
examining gastric cancer patients revealed that individuals with low expression levels of miR-449a 
experienced inferior cancer-specific survival outcomes compared to those with high levels [21]. These 
consistent outcomes across studies reinforce the significance of miR-449a as a predictive biomarker 
for prognosis assessment in cancer patients. Reduced levels of miR-449a have been observed in 
various types of cancer [30]. Although the exact mechanisms are yet to be fully understood, miR-449a 
is believed to be vital in regulating essential cellular processes such as cell cycle progression, 
apoptosis, and metastasis. Further studies are required to discover the specific molecular pathways 
and targets that miR-449a affects in cancer biology. This understanding will aid in comprehending 
the importance of miR-449a and its potential therapeutic applications.  

5.Conclusions 

The combination of chemotherapy and radiotherapy has proven efficacy in treating locally 
advanced LSCC, effectively preserving vocal function and enhancing patient outcomes, thereby 
improving their overall quality of life. 

Furthermore, the remarkable potential of miR-449a as a valuable biomarker in LSCC has been 
consistently demonstrated. The strong association between miR-449a expression levels, clinical 
outcomes, and treatment response in LSCC patients highlights its diagnostic value, prognostic 
significance, and potential as an indicator of treatment efficacy. 
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