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Oral Squamous Cell Carcinoma: The Role of BIRC6 Serum Level
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Background. Different factors are involved in the incidence, etiology, metastasis, diagnosis, and treatment of oral squamous cell
carcinoma, including apoptosis inhibitor proteins. Baculoviral IAP repeat containing protein 6 (BIRC6) is one of the apoptosis
inhibitor proteins contributing to cancer cells’ survival in many cancer types with diagnostic and treatment importance. This
study is aimed at assessing the serum level of BIRC6 in oral squamous cell carcinoma. Materials and Methods. In this
retrospective cross-sectional study, 60 serum samples were collected from 45 male and 15 female patients with a mean age of
61 years as the case group and 28 serum samples of healthy people as a control group. The serum samples were analyzed using
a commercial sandwich ELISA kit. Results. There were no significant differences between BIRC6 serum levels in patients and
healthy subjects. Moreover, we did not observe any significant relationships between BIRC6 serum levels and the patients’
demographic or clinical characteristics. Conclusions. There was no significant difference in serum BIRC6 levels in patients with
oral squamous cell carcinoma and healthy individuals. Its use in determining the prognosis of squamous cell carcinoma or
considering it a determinant marker in this type of cancer may not have a place. More in-depth studies for evaluating BIRC6
serum levels in oral squamous cell carcinoma patients are recommended for better insight into this protein’s role in
diagnosing, progression, and prognosis of the disease.

1. Introduction

Oral cancers are the most common malignancy in Asian
countries and consist of more than 50% of all cancers [1].
Oral carcinoma is the sixth most common malignancy in
men and 15th in women [2]. Oral squamous cell carcinoma
(SCC) is the most common oral cancer, an invasive epithelial
neoplasm, with variable degrees of squamous differentiation,
with or without keratinization [3]. In a study on the epide-
miology of oral cancers in Iran, SCC, with an average prev-
alence of 70.0%, is the most common cancer among oral

cancers [4]. SCC comprised at least 90 percent of oral neo-
plasms [5]. When studying the ten-year prevalence of oral
cancers in Iran, 48% of all cancers were squamous cell carci-
noma [6, 7]. There are 30000 new disease cases and 7400
deaths annually in the United States. However, average
yearly incidence and mortality were variable among different
races, minorities, sex, and age groups [8, 9].

Different factors are involved in the incidence, etiology,
metastasis, diagnosis, and treatment of the SCC, including
the apoptosis inhibitor proteins [10]. Baculoviral IAP repeat
containing protein 6 (BIRC6) is one of the apoptosis
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inhibitor proteins, which shows its inhibitory function by
binding with preapoptosis factors and leading to an apopto-
sis inhibitory effect [11]; therefore, it contributes to the sur-
vival of cancer cells of many cancer types [12]. BIRC6 exerts
its inhibitory effects through binding to caspase and leads to
cell resistance like other IAPs proteins such as DIABLO [13].
BIRC6 increases cancer invasion to different tissues, disease
recurrence, resistance to different treatments such as chemo-
therapy, and severity [11]. Therefore, this protein has diag-
nostic and treatment importance.

The role of BIRC6 in many cancer types has been inves-
tigated, including the brain, leukemia, osteosarcoma, colon,
and lung [14]. According to previous studies, overexpression
of BIRC6 is associated with higher cell proliferation, poorer
prognosis, and worse clinical findings at the time of cancer
diagnosis [15], in which we can point to the investigation
of the role of BIRC6 in colorectal cancer [15], hepatocellular
cancer [16], non-small-cell lung cancer [11], epithelial ovar-
ian cancer [17], prostate cancer [18], lung tissue cancers
[19], esophageal squamous cell carcinoma [20, 21], gastric
carcinoma [22], acute leukemia, and acute myeloblastic leu-
kemia [23]. However, the BIRC6 level has not been studied
in oral cancers.

This study is aimed at investigating the presence of
BIRC6 as a biomarker in oral squamous cell carcinoma.
Determining the role of this marker in oral cancers can sig-
nificantly impact the prognosis, diagnosis, and treatment of
oral cancers.

2. Materials and Methods

2.1. Subjects. This study was approved by the ethics commit-
tee of Shiraz University of Medical Science (IR.SUMS.-
REC.1397.203). In this cross-sectional study, 60 serum
samples from those affected by oral SCC, including 45 male
and 15 female patients with a mean age of 61 ± 13 years as a
case group, and 28 serum samples of healthy individuals,
including 20 men and 8 women with a mean age of 61 ±
13 years as a control group were collected. All participants
were hospitalized in the ENT units of the Shiraz Khalili hos-
pital. SCC diagnosis was confirmed histopathologically. Par-
ticipants who suffered from other malignancies by history,
inflammatory, or infectious diseases (in the last three years)
have been excluded from the study. The control group con-
sisted of healthy volunteers without any history of cancer,
inflammatory or infectious diseases on their own, and first-
degree family in the last three years. The informed consent
form was completed and signed by all the study participants
at the beginning of the study.

2.2. Sampling. The blood samples were taken by venipunc-
ture method and then centrifuged at 3,000 rpm for 10min.
Then, aliqouted serum samples were stored at -80°C for
future analysis. After completing the sample, the BIRC6 con-
centrations were measured using a Sandwich ELISA kit
(MyBioSource: Baculoviral IAP repeat-containing protein 6
(BIRC6), ELISA Kit) according to the manufacturer’s proto-
col. The ELISA kit contains a 96-well microplate, precoated
with the anti-BIRC6 monoclonal antibody. In order to per-

form the ELISA Sandwich assay, the manual of the MyBio-
Source BIRC6 ELISA (MBS760993) kit was followed.

2.3. Statistical Analysis. We excluded 3 of 88 samples (2
cases and one control) from our calculations because the
resulting concentration exceeded the kit’s detection range
(0.156-10ng/ml). The BIRC6 concentrations of case and
control samples were compared using the Mann–Whitney
U statistic. Furthermore, the Mann–Whitney and Kruskal-
Wallis statistics have been used for testing the association
between serum BIRC6 concentration and clinical findings.
The p value of less than 0.05 was statistically considered sig-
nificant. Moreover, the correlation between age and BIRC6
concentration was evaluated using Spearman’s rank
correlation.

3. Results

In this retrospective study, SCC clinical samples were used.
The demographic characteristics and clinical findings of
patients who had been studied for BIRC6 serum levels were
summarized in Table 1. The average age of the case (n = 60)
and control (n = 28) was about 61 years, in the 35-88 years
age range. The sex distribution of male and female partici-
pants of both groups was approximately 3 : 1. There were
two exclusions in the case group and 1 in the control group
due to highly exceeding the kit’s detection range.

Findings showed that the mean of BIRC6 serum levels in
SCC cases was 0:313 ± 0:438ng/ml, which was higher than
the control group with a 0:207 ± 0:106ng/ml difference was
not statistically significant (p = 0:788). BIRC6 serum levels
were 0:20 ± 0:16 and 0:31 ± 0:41ng/ml in men and women,
respectively; however, the difference was not statistically sig-
nificant between the sexes (p = 0:172). Moreover, the BIRC6
serum levels were increased by age, but this increase wasn’t
statistically significant (r = 0:183, p = 0:094). Table 2 shows
the correlation between BIRC6 serum levels of the
participants.

The results of comparing the BIRC6 concentration and
clinicopathological findings of the patients were presented
in Table 3. There were not any significant relationships
between BIRC6 serum levels and clinical characteristics of
the stage, tumor size, metastasis, and site of cancer.

4. Discussion

Cancer prognosis is determined based on the different clini-
cal characteristics, response to administered treatments, and
cellular or serum markers. One of the proteins which have
currently been used as a predictor of different cancer prog-
noses such as acute leukemia [23], ovarian epithelial cell car-
cinoma [17], prostate cancer [24], and other cancer types
was BIRC6. Successful treatment of various cancer types
requires controlling the disease severity and metastasis. In
addition to common treatment modalities such as surgery,
chemotherapy, and radiation, one of the recommended ways
to control the cancer severity and metastasis and prevent
lymph node involvement is to control the expression of var-
ious genes and proteins such as BIRC6.
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This study included 85 participants (58 patients and 27
healthy cases) for BIRC6 serum levels. Findings did not
show any significant association between BIRC6 levels of
SCC patients and healthy subjects (p = 0:172). However, pre-
vious studies reported a significant association between the
BIRC6 level of patients and healthy subjects, including colo-
rectal cancers [15], lung [19], and prostate cancer [24]. A
study by Lee et al. on the association between BIRC6 expres-
sion rate and clinical symptoms of esophageal squamous cell
carcinoma in 80 patients did not show any significant asso-
ciation between BIRC6 expression rate and variables such as
age, sex, size, and differentiation of the cancer cells, while the
relationships with lymph node involvement, stage, and
metastasis were significant [21]. Our finding did not show
any significant correlation between BIRC6 level and age,
sex, tumor size, and stage, which was consistent with previ-
ous studies. However, we did not observe any significant
association between BIRC6 serum levels and clinicopatholo-

gical variables such as metastasis, lymph node involvement,
size, and stage.

As noted, the finding did not show any association
between BIRC6 serum level and clinical characteristics of
oral squamous cell carcinoma, such as lymph node involve-
ment. Although previous studies have shown a significant
association between BIRC6 expression and lymph node
involvement in lung cancer, lymphoma, thyroid cancer,
and esophageal squamous cell carcinoma, the higher the
BIRC6 serum level, the more lymph node involved in the
disease. Ma and colleagues found a significant association
between BIRC6 expression with cancer metastasis and
lymph involvement [25]; however, this is not applicable in
oral squamous cell carcinoma. According to our findings,
no significant association has been found between the BIRC6
level and metastasis or lymph node involvement.

Because there was no significant relationship between
BIRC6 protein and clinical characteristics of this cancer
type, we can conclude that BIRC6 may not have any signif-
icant role in predicting oral squamous cell carcinoma.
Therefore, targeting this protein or corresponding gene
may not help in the reduction of oral squamous cell carci-
noma severity. This can be due to some limitations that
any experimental study can suffer. Despite our precision in
performing the study and quantitative measurement of the
BIRC6 level using an ELISA kit, many factors such as metab-
olism, elimination of BIRC6 from blood and serum, and its
half-life can impact our results. Moreover, the main purpose
of this project was to measure the BIRC6 in blood samples as
a low-aggressive low-risk method. Therefore, we recom-
mend a more extensive investigation on BIRC6 expression
in the tissue and serum with a bigger sample size of oral
squamous cell carcinoma and different test types.

5. Conclusion

It showed that the BIRC6 serum level did not have any sig-
nificant association with age, sex, tumor size, differentiation,
metastasis, lymph node involvement, and site of cancer.

Table 1: Frequency distribution of demographic and clinical characteristics of the study participants.

Age

Case (patients)
Mean ± SD 61:32 ± 13:282
Range 35-88

Control (healthy)
Mean ± SD 61:14 ± 38:13
Range 39-86

Sex
Case (patients) Male/female 45 (75%)/15 (25%)

Control (healthy) Male/female 20 (71.4%)/8 (28.6%)

Tumor size T1/T2/T3 13 (22.4%)/29 (50%)/16 (27.6%)

Lymph node involvement 0/1/2/3/4 45 (78.9%)/6 (10.5%)/2 (3.5%)/3 (5.3%)/1 (1.8%)

N N0/N1/N2/N3 45 (77.6%)/5 (8.6%)/8 (13.8%)/0 (0.0%)

Stage I/II/III/IV 12 (20.7%)/18 (31.0%)/15 (25.9%)/13 (22.4%)

Site Tongue/larynx/salivary glands 20 (34.5%)/34 (58.6%)/4 (6.9%)

Metastasis 6 (10.31%)

Table 2: The correlation between BIRC6 serum levels of case/
control group and male/female participants.

BIRC6 serum levels

Case 0:313 ± 0:438 ng/ml
p = 0:788

Control 0:207 ± 0:106 ng/ml

Male 0:20 ± 0:16 ng/ml
p = 0:172

Female 0:31 ± 0:41 ng/ml

Table 3: Correlation between BIRC6 Serum levels and clinical
characteristics of the patients.

BIRC6 serum levels

Variable p value

Tumor size 0.529

N 0.904

Stage 0.418

Site 0.136

Metastasis 0.750
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Moreover, we did not find any differences between patients
and healthy subjects regarding BIRC6 serum levels. There-
fore, for better generalization, we recommend a more in-
depth study of the subject matter using a larger sample size
using different molecular tests in order to understand the
role of BIRC6 serum level and expression in oral squamous
cell carcinoma.
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