
Deregulation of microRNAs in Head and Neck Cancer Patients

Cancer in the head and neck region consists of malignan-
cies of the pharynx, paranasal sinuses, larynx, oral cavity, 

and nasal cavity and is attributed to tumor aggression, and 
early lymph node metastases.[1] It is the world's sixth most 
prevalent cancer, with a survival ratio of less than 50% to be 
5 years, one of the lowest among malignant tumors.[2] Head 
and neck cancer (HNC) affects 11% of females and 21% of 
males in Pakistan each year. Oral cancer is reported to be the 
second most occurring malignancy after breast cancer in 
females and lung cancer in males.[3] Tobacco usage, alcohol 
intake, abnormalities in genetic and epigenetic pathways, 

and specific environmental factors all contribute to the de-
velopment of HNC.[4] A multidimensional transcriptome data 
analysis could give important information about how cancer 
progresses, how cells communicate, and how long they live.
[5] Numerous markers for HNC have been found, but most of 
them have failed to predict advanced disease, due to a lack 
of correlation with lymph node metastases.[6] The short non-
coding RNAs, which are 18–22 nucleotides in length, have 
recently been found to be important predictors of a wide 
range of health outcomes. They have also shown that they 
can be used as therapeutic biomarkers, as well.[7] 

Objectives: Head and neck cancer is amongst the most prevalent malignancies in the world. The condition is also 
alarming in Pakistan. The main aim of the current research was to examine the expression profiling of microRNAs which 
are miR-105-5p, miR-10a-5p, miR-3658, miR-3160-3p, miR-4795-5p and miR-431-5p in HNC patients. Furthermore, the 
expression was also correlated with the clinical parameters, and prognostic significance was evaluated.
Methods: 300 HNC patients tumor samples and an equal number of healthy control samples were collected from differ-
ent hospitals in Pakistan. The expression analysis of the selected microRNAs was carried out using real-time PCR (qPCR).
Results: The results showed that the microRNAs were significantly deregulated in HNC patients compared to the con-
trols. miR-105-5p (p<0.0004), miR-10a-5p (p<0.0001), miR-3658(p<0.003), miR-3160-3p (p<0.0001) were found signifi-
cantly downregulated, while miR-4795-5p (p<0.0001) and miR-431-5p (p<0.0001) were found upregulated in HNC pa-
tients as compared to controls. The Kaplan-Meier analysis showed that the deregulation of these microRNAs was found 
associated with decreased survival in HNC patients.
Conclusion: Our results suggested that the selected microRNAs were found deregulated in HNC patients and this 
deregulation was also found associated with significantly increased risk of HNC not only that it was also linked to de-
creased survival of HNC patients.
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Many miRNAs control gene expression by blocking indi-
vidual genes or gene networks, affecting a whole biologi-
cal cascade in the process. More than 2600 human miRNAs 
have been identified in the miRbase (Release 21), a data-
base that maintains miRNAs data. It has been found that 
60% of human protein-coding genes are influenced by 
these miRNAs.[8] Yang et al., (2019) has showed that differ-
ent miRNAs are regulated in HNC in a way that affects many 
molecular pathways and cell activities, which can lead to 
tumor development and metastasis. A study reported to 
use the real-time PCR to look at the expression levels of 236 
different miRNAs in 104 people who had HNSCC.[9] Accord-
ing to one of the studies, people who have downregulation 
of miRNA-205 and Let-7d in their bodies were more likely to 
get localized cancer and low mortality rate. Some 51 head 
and neck cancers tumor samples that had been formalin-
fixed were found to have higher expression of miR-423, 
miR-106b, miR-20a, and miR-16, while miR-10a was down-
regulated.[10] Considering their important role modulation 
of changing miRNA concentrations using compounds that 
replace downregulated miRNAs or antagonists that bind to 
overexpressed miRNAs is a potential future prospect.[11]

Many malignancies, including HNC, have been shown to 
use miRNAs as pawns in the genesis of cancer. Several prior 
studies have found significant differences in miRNA levels 
between malignancies and their matching normal tissues. 
Furthermore, a difference in miRNA expression has been 
seen in primary disease against metastatic areas, implying 
that miRNAs are involved in tumorigenesis. Current study 
was organized to check the relative expression of miR-105-
5p, miR-10a-5p, miR-3658, miR-431-5p, miR-3160-3p, and 
miR-4795-5p in head and neck cancer tissues and adjacent 
controls through qPCR. 

Methods

Sample Collection
In the present research study, 300 HNC tissue samples were 
collected along with adjacent healthy tissues taken as con-
trols, for the analysis (Table 1). All the patients were treated 
at the Pakistan Institute of Medical Sciences (PIMS). Each 
participant was asked for an interview after obtaining in-
formed permission during the recruiting period, and the 
interviewer utilized a standardized questionnaire to collect 
demographic information. The TNM classification of malig-
nant tumors employed by the International Union Against 
Cancer was used to establish pathological or clinical stag-
ing as well as the anatomical location of the lesion. Ethical 
committees of both PIMS and COMSATS University Islam-
abad approved the study.

RNA Extraction and Real time PCR
The RNA extraction procedure of tumor samples and con-
trols was performed using Trizol reagent method[12] and 
later was stored at −80 °C. A Nanodrop spectrophotometer 
measured total RNA in each sample (ND- 1000,USA). The Su-
perScript First-Strand Synthesis System was used to perform 
reverse transcription polymerase chain reaction (RT-PCR) (In-
vitrogen, USA). To manufacture first-strand cDNA from puri-
fied poly (A) + or whole RNA, the SuperScript III First-Strand 
Synthesis System for RT-PCR was improved. It has a high 
yield of cDNA, as well as sensitivity and specificity.

Primer Designing
Primers for miR-105-5p, miR-10a-5p, miR-3658, miR-431-
5p, miR-3160-3p, and miR-4795-5p (internal control) were 
acquired from Mir Base and Ensemble Genome Browser for 
quantitative PCR. Primers were designed and confirmed 

Table 1. Demographic and clinical parameters of HNC patients

Parameter	 n (%)

Total HNC Patients	 300
Adjacent Controls	 300
Gender
	 Male	 183 (61)
	 Female	 117 (39)
Mean Age at Diagnosis
	 ≤46	 123 (41)
	 >46	 177 (59)
Smoking History
	 Smoker	 141 (47)
	 Non-Smoker	 159 (53)
Anatomical Site
	 Larynx	 141 (47)
	 Oral Cavity	 117 (39)
	 Pharynx	 42 (14)
Grades
	 Poorly differentiated	 60 (20)
	 Moderately differentiated	 90 (30)
	 Well differentiated 	 150 (50)
Clinical Staging
	 C1-C2	 174 (58)
	 C3-C4	 126 (42)
T Staging
	 T1-T2	 168 (56)
	 T3-T4	 132 (44)
N Staging
	 N0	 141 (47)
	 N1-N3	 159 (53)
M Staging
	 M0	 222 (74)
	 M1	 78 (26)
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using NCBI Primer Blast and UCSC In Silico PCR using the 
primer quest tool of the Integrated DNA Technology (IDT) 
software. Each qPCR was carried out in a 20μl reaction mix-
ture including around 1μl of RT reaction product, 10μl of 
2X Syber Green, 1μl of each primer, and 7μl of RNase-free 
water. The 7900HT Fast Real-Time PCR machine (Applied 
Biosystems) was used to perform qPCR under standard 
circumstances. The 2-delta delta Ct analysis technique was 
used to calculate the relative mRNA levels of microRNAs,[13] 
where U6 was used as reference.

Statistical Analysis
The student t-test, chi-square test and One-way ANOVA 
were used to analyze the relationship between targeted 
miRNA expression and clinical and histological variables 
such as tumor type, grade, TNM stage, and so on. Kaplan 
Meier analysis was performed to check the correlation 
between expression deregulation and survival status of 
HNC patients. The statistical analysis was carried out using 
GraphPad Prism5.

Results
The expression levels of miR-105-5p, miR-10a-5p, miR-3658, 
miR-431-5p, miR-3160-3p, and miR-4795-5p in HNSCC tu-
mor and healthy tissues were determined using qPCR. 

The expression of miR-105-5p was observed to be signifi-
cantly downregulated (p<0.0004) in HNC patients com-
pared to controls. M stages of tumors showed a statistically 
significant (p<0.02) reduction in miR-105-5p expression. 
The tumors had a significant (p<0.02) variation in histo-
pathological grading. The expression of miR-105-5p was 
significantly downregulated in M1 metastatic tumors com-
pared to M0 metastatic tumors, and in tumors which were 
well differentiated as compared to tumors which were poor 
to moderately differentiated. While in case of clinical stag-
es, T-staging and N-staging, non-significant results were 
obtained in case of clinical staging, stage I-II were com-
pared with stage III-IV, for T-staging T1-T2 were compared 
with T3-T4 staging and same kind of non-significant results 
were obtained for N-staging N0 verses N1-N2, results are 
shown in Figure 1a. The qPCR analysis of survival status of 
patients, location of tumor and histopathological grading 
was also performed, and significant results were obtained 
for histopathological grading (p<0.02), graphical presenta-
tion as shown in Figure 1b.

In HNC tumors, the expression of miR-10a-5p was found 
significantly downregulated (p<0.0001) than in normal tis-
sue samples. Expression of miR-10a-5p in early clinical stag-
es (I–II) was significantly downregulated (p<0.04) than late 
clinical stages (III–IV). In early T-stage (T1–T2) tumor tissues, 

miR-10a-5p expression was observed to be significantly 
high (p<0.04) than in advance stage (T3–T4) tumor tissues. 
While results for M and N staging were non-significant, as 
shown in Figure 2a. The miR-10a-5p expression was down-
regulated in the tumor location i.e. pharynx than in the 
oral cavity and larynx, which was significant (p<0.05). As 
demonstrated in Table 1, a significant difference (p<0.05) 
was also seen in deceased patients as compared to alive 
patients. While the result for histopathological staging was 
non-significant, shown in Figure 2b.

In HNC tumor tissues, there was a significant downregu-
lation (p<0.003) in miR-3658 expression (third microRNA 
selected in the current study) as compared to controls. Ex-

Figure 1. miR-105-5p relative expression in HNSCC tumor tissues. 
HNSSC tumors and normal control samples, HNSCC tumor samples 
with lymph node metastases (N1–N2) and without lymph node me-
tastasis (N0), HNSCC tumor samples with distinct T stages, clinical 
stage I–II and clinical stage III–IV, and HNSCC tumor samples with M 
stage are all shown in column plot (a). The expression level of miR-
105-5p in HNSCC tumor samples in different areas of malignancy, 
together with survival data and histological grading, is shown in a 
column plot (b). One-way ANOVA and the t-test were used to get the 
p values.
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pression of miR-3658 in early clinical stages (I–II) showed 
significant upregulation (p<0.03) as compared to late clini-
cal stages (III–IV). T1–T2 tumor tissues showed a statisti-
cally significant (p<0.03) increase in miR-3658 expression 
compared to T3–T4 tumor tissues. In the case of N stages, 
N1-N2 showed statistically significant (p<0.005) downreg-
ulation in miR-3658 expression. M1 stage tumors showed 
a statistically significant (p<0.0001) decrease in miR-3658 
expression when compared to M0 stage tumors, as shown 
in Figure 3a. The tumors had a significant (p<0.04) varia-
tion in histopathological grading, while non-significant re-
sults were obtained for tumor location and survival status, 
graphical presentation is shown in Figure 3b. 

In HNC tumors, miR-431-5p expression was significant-

ly (p<0.0001) increased relative to controls. The results 
demonstrated dysregulation in all other groups, in clini-
cal staging stage III-IV showed significant upregulation 
(p=0.0004). The T3-T4 stages showed significant upregula-
tion (p=0.0001) than in T1-T2 stages while in the case of N 
stages in N1-N2 significant (p=0.0001) upregulation was 
seen and in M1 stage significant upregulation (p=0.0001) 
was observed as compared to M0. The results are shown 
in Figure 4a. In the case of relative expression in survival 
status, location of tumor, and histological grading non-sig-
nificant deregulation was observed, as shown in Figure 4b. 

When compared to controls, miR-3160-3p expression was 
significantly (p<0.0001) downregulated in HNSCC tumors, 
as shown in Figure 5a. In early clinical stages (I–II) miR-
3160-3p expression was significantly upregulated (p<0.01) 

Figure 2. miR-10a-5p relative expression in HNSCC tumor tissues. 
HNSSC tumors and normal control samples, HNSCC tumor samples 
with lymph node metastases (N1–N2) and without lymph node me-
tastasis (N0), HNSCC tumor samples with distinct T stages, clinical 
stage I–II and clinical stage III–IV, and HNSCC tumor samples with M 
stage are all shown in column plot (a). The expression level of miR-
105-5p in HNSCC tumor samples in different areas of malignancy, 
together with survival data and histological grading, is shown in a 
column plot (b). One-way ANOVA and the t-test were used to get the 
p values.

Figure 3. The expression of miR-3658 in HNSCC tumor tissues was 
compared. HNSSC tumors and normal control samples, HNSCC tu-
mor samples with lymph node metastases (N1–N2) and without 
lymph node metastasis (N0), HNSCC tumor samples with distinct T 
stages, clinical stage I–II and clinical stage III–IV, and HNSCC tumor 
samples with M stage are all shown in column plot (a). The expres-
sion level of miR-105-5p in HNSCC tumor samples in different areas 
of malignancy, together with survival data and histological grading, 
is shown in a column plot (b). One-way ANOVA and the t-test were 
used to get the p values.
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than in late clinical stages (III–IV). Early T-stage (T1–T2) tu-
mor tissues had a similar significant (p<0.01) upregulation 
in miR-3160-3p expression as advanced T-stage (T3–T4) 
tumor tissues. Advanced N stages (N1-N2) showed a statis-
tically significant (p<0.03) increase in miR-3160-3p expres-
sion, as seen in Figure 5a. The relative expression was also 
analyzed in survival status, tumor location and histopatho-
logical grading, statistical significant results were obtained 
as shown in Figure 5b.

When compared to controls, the expression of miR-
4795-5p was significantly (p<0.0001) elevated in HNSCC 
tumors. In the case of later clinical stages (III-IV) signifi-
cant upregulation was observed as compared to early 
stages (I-II), the same kind of expression was observed 

in T staging where T3-T4 showed significant upregula-
tion (p=0.0001) as compared to T1-T2. In N staging N1-N2 
showed significant upregulation (p=0.02) as compared to 
N0, in M staging M1 was also found significantly upregu-
lated (p=0.0001) as compared to M0 as shown in Figure 
6a. In case of survival status, location of tumor and Histo-
pathological grading no significant results we obtained, 
as demonstrated in Figure 6b.

Spearman Correlation of Selected miRNAs and 
Clinical Features in HNC Patients:
Additionally, to explore miRNA-miRNA relationship, we did 
not observe any significant Spearmen correlation between 
miR-105-5p, miR-10a-5p, miR-3658, miR-431-5p, miR-
3160-3p, and miR-4795-5p in HNSCC cases. In case of miR-

Figure 4. miR-431-5p relative expression in HNSCC tumor tissues. 
HNSSC tumors and normal control samples, HNSCC tumor samples 
with lymph node metastases (N1–N2) and without lymph node me-
tastasis (N0), HNSCC tumor samples with distinct T stages, clinical 
stage I–II and clinical stage III–IV, and HNSCC tumor samples with M 
stage are all shown in column plot (a). The expression level of miR-
105-5p in HNSCC tumor samples in different areas of malignancy, 
together with survival data and histological grading, is shown in a 
column plot (b). One-way ANOVA and the t-test were used to get the 
p values.

Figure 5. In HNSCC tumor samples, relative expression of miR-3160-
3p. HNSSC tumors and normal control samples, HNSCC tumor sam-
ples with lymph node metastases (N1–N2) and without lymph node 
metastasis (N0), HNSCC tumor samples with distinct T stages, clinical 
stage I–II and clinical stage III–IV, and HNSCC tumor samples with M 
stage are all shown in column plot (a). The expression level of miR-
3160-3p in HNSCC tumor samples in different areas of malignancy, 
together with survival data and histological grading, is shown in a 
column plot (b). One-way ANOVA and the t-test were used to get the 
p values.
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NA–clinicopathological characteristic relationship, sig-
nificantly positive correlation between miR-10a-5p with 
location (r=0.316**, p<0.002) and significantly negative 
correlation with grade (r=-0.216*, p<0.04) was observed. 
A positive correlation was observed between age against 
area (r=0.275**, p<0.006), gender against area (r=0.332**, 
p<0.001), C-stage against survival (r=0.391**, p<0.0001), 
C-stage against T stage (r=0.986**, p<0.0001), survival 
against T stage (r=0.380**, p<0.0001), C-stage against 
M stage (r=0.312**, p<0.002), survival against M stage 
(r=0.211*, p<0.04), T stage against M stage (r=0.330**, 
p<0.001). A negative correlation was observed between 
C-stage against N stage (r=-0.726**, p<0.0001), survival 
against N stage (r=-0.336**, p<0.007), N stage against T 

Figure 6. In HNSCC tumor samples, relative expression of miR-
4795-5p. HNSSC tumors and normal control samples, HNSCC tumor 
samples with lymph node metastases (N1–N2) and without lymph 
node metastasis (N0), HNSCC tumor samples with distinct T stages, 
clinical stage I–II and clinical stage III–IV, and HNSCC tumor sam-
ples with M stage are all shown in column plot (a). The expression 
level of miR-4795-5p in HNSCC tumor samples in different areas of 
malignancy, together with survival data and histological grading, 
is shown in a column plot (b). One-way ANOVA and the t-test were 
used to get the p values.
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stage (r=-0.723**, p<0.0001) (Table 2).

Survival analysis
Kaplan-Meier analysis was performed to assess the prog-
nostic value of selected microRNAs in HNC patients. The 
analysis showed that the significant downregulation of 
miR-105-5p (p<0.0001), miR-10a-5p (p<0.0001), miR-3160-
3p (p<0.0001) and miR-3658 (p<0.0001) was found associ-
ated with the poor survival of HNC patients, as shown in 
Figure 7 (a-d). While the significant upregulation of miR-
431-5p (p=0.008) and miR-4797-5p (p<0.0001) were asso-
ciated with the poor survival of the HNC patients, as shown 
in Figure 7 (e, f ).

Discussion
There are a lot of different locations in the head and neck 
region where the cancer could arise, like those that start 
in the oral cavity, oropharynx, nasal cavity, hypopharynx, 
larynx, pharynx and the lymph nodes in your neck and 
head. Head and neck cancers (HNC) are among the top 10 
malignancies in the world.[1, 14] More than six hundred thou-
sand incidents of HNC are identified each year, with three 
hundred thousand individuals dying from the cancer. The 
second most common cancer in Pakistan is head and neck 
cancer. It is responsible for 21% of male malignancies and 
11% of female cancers in Pakistani population.[15] It rep-

resents 18.74% incidence rate among all recent reported 
malignancies.[16] Oral cancer is the second most frequent 
malignancy, accounting for 15% of all new cancer cases.
[17] Oral cancer is the most frequently occurring cancer in 
Pakistan, after breast cancer in women and lung cancer in 
men. Karachi, Pakistan's largest city, has a high incidence of 
HNC, with 28.9%, followed by 22.7 %. Jamshoro had 17.2%, 
Multan had 17.2%, and Peshawar had 8.2% incidence rate 
of HNC.[18]

MicroRNAs with a length of 19 to 25 nucleotides are single-
stranded noncoding RNAs. These microRNAs have been 
found to undergo differentiation, alter gene regulation, cell 
death, cell proliferation, and stress responses.[19] MicroRNAs 
play an important role in pathological state such as cancer 
by acting as oncogenic microRNAs and tumor suppressor  
miRNAs.[20] MicroRNAs have been implicated and indicated 
to have a part in a range of malignancies, including lung, 
stomach, colon, breast, prostate, and thyroid cancers.[21] 
Any dysregulation in these microRNAs will lead to abnor-
mality in cell function causing carcinogenesis. MiRNA ei-
ther down-regulate tumor suppressor genes by suppress-
ing their expression or up-regulate the gene's expression, 
making it an oncogene, depending on its type and target.
[22] So far, substantial scientific study findings have indicated 
that miRNAs can be biomarkers, and can be utilized for pre-
diction, diagnosis, and prognosis. Furthermore, research 

Figure 7. Kaplan-Meier analysis of microRNAs in HNC patients. Survival curve of (a) miR-105-5p, (b) miR-3160-3p, (c) miR-10a-5p, (d) miR-
3658, (e) miR-431-5p and (f) miR-4797-5p in HNC patients where “0” represents down regulation and “1” represents upregulated expression of 
microRNAs. Level of significance p<0.05.
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employing slightly insidious techniques in order to collect 
blood, saliva, and urine is critical for the growth of accurate 
and low-cost miRNA-based technologies for routine usage 
in clinics for early cancer detection/diagnosis and therapy 
evaluation/prognosis.[23] 

In present study we checked the expression of miR-105-5p, 
miR-10a-5p, miR-3658, miR-431-5p, miR-3160-3p, and miR-
4795-5p in 300 tumor samples as well as adjacent controls 
of head and neck cancer patients, to assess whether they 
act as oncogenic or tumor suppressor. There is no proper 
study conducted for the miRNA’s expression in head and 
neck cancer before and a very little knowledge of their role 
in different cancers is present, making them a perfect can-
didate to check as biomarkers in HNC patients. The qPCR of 
miRNA-105-5p showed that it is significantly down regu-
lated in cancerous tissues of patients as compared to ad-
jacent controls (p<0.0004). In contrast, other studies have 
been reported that miR-105-5p is up-regulated in non-
small cell lung cancer (NSCLC)[24] and colorectal cancer.[25] In 
one of the reported studies overexpression of miR-105-5p 
was found inhibiting the cell proliferation in glioma cells 
and HCC. This differential expression of miR-105-5p was 
linked to the different microenvironment of the cells.[24] 
We found that miRNA-10a-5p expression levels were sig-
nificantly downregulated (p<0.0001) in cases compared to 
adjacent controls. Some studies showed similar results that 
miR-10a-5p was significantly down regulated in renal cell 
carcinoma (RCC) associated with the poor prognosis[26] and 
in ovarian carcinoma.[27] In contrast some studies showed 
over expression of miR-10a-5p in NSCLC[28] and in cell lines 
of Cholangiocarcinoma (CCA).[29] These findings suggested 
that the miR-10a-5p expression was tissue specific and its 
role varies from cancer to cancer. It was observed that miR-
3658 was significantly downregulated (p<0.003) in cancer-
ous tissues of patients as compared to adjacent controls. 
Some studies have supported the fact as miR-3658 report-
ed to be downregulated in colorectal cancer.[30] In contrast, 
other studies have been reported that hsa-miR-3658 was 
upregulated in various cancer including bladder cancer[31, 

32] and multiple myeloma.[33] These findings have suggested 
that hsa-miR-3658 expression was tissue specific and had 
a tumor suppressor role as also reported by another study 
where miR-3658 acted as tumor suppressor by reducing 
cell migration.[30] However[32] have reported that upregula-
tion of miR-3658 in bladder cancer was significantly asso-
ciated (p< 0.05) with TNM staging and histological grade. 
An expression of miR-431-5p was significantly upregulated 
(p<0.0001) in cancerous tissue samples compared to ad-
jacent controls. In line with our findings, another study 
shows that, in colon cancer upregulation of the miR-431-5p 
prohibited cell proliferation.[34] While in another study miR-

431-5p was observed to be down-regulated in the serum 
of diffused large beta cell lymphoma patients.[35] Recent 
studies suggested that the deregulation of miR-431-5p is 
involved in initiating and progressing different cancers. 
Significant downregulation (p<0.0001) of miR-3160-3p 
expression was observed in head and neck cancer tissues 
compared with adjacent controls. The miR 3160 3p has a 
function in the regulation of exosomal gene DE miRNAs 
in obesity. The downregulation of miR-3160-3p was asso-
ciated with the upregulation of some genes in obesity.[36] 
In human umbilical vein endothelial cells the expression 
of miR-3160-3p were overserved significantly upregulated 
when exposed to melatonin, miR-3160-3p is likewise up-
regulated.[37] The expression of miR-3160-3p  in cutaneous 
Melanoma, miR 3160-3p has a role in the primary dysregu-
lation.[38] Expression analysis indicated the significant up-
regulation (p<0.0001) of miR-4795-5p, in cancerous tissues 
as compared to adjacent controls. The upregulation of miR-
4795-5p was also observed in brain tumor metastasis.[39] In 
contrast, other studies have reported the downregulation 
of miR-4795-5p in upper urinary tract urothelial carcino-
ma[40] and in colorectal cancer.[41] 

The expression analysis of all the miRNAs showed that they 
behaved differently among themselves as well as com-
paring with previous studies in other cancers. Significant 
downregulation in cancerous tissues as compared to con-
trols was showed by miR-105-5p, miR-10a-5p, miR-3658, 
and miR-3160-3p while miR-431-5p, and miR-4795-5p 
showed significant upregulation, thus proving them to be 
useful as biomarkers for head and neck cancer. 

Conclusion
Our study showed that these microRNAs can easily be used 
for expression analysis as biomarkers for early detection of 
head and neck cancer. Combinations of biomarkers can be 
used to verify the results as some showed significant down-
regulation (miR-105-5p, miR-10a-5p, miR-3658, and miR-
3160-3p) while some were upregulated (miR-431-5p and 
miR-4795-5p). Early detection of the head and neck cancer 
through these miRNA biomarkers will enable the preven-
tion of advance stages of cancer. This study has some limi-
tations, but the main one is smaller sample size. In future, 
studies should be done with large sample size and with 
fresh tumor or blood samples for proper evaluation of 
these biomarkers to be used for early detection of cancer.
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