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Introduction

Oral cancer is the 11th most common malignancy in 
the world (Ghantous and Abu Elnaaj, 2017) and is the most 
common head and neck malignant tumors that has a high 
mortality rate. The most common type of oral cancer is 
Oral Squamous Cell Carcinoma (OSCC), which includes 
for approximately 90% of oral malignancies (Franzmann 
et al., 2005; Seyedmajidi et al., 2017; Seyedmajidi et al., 
2018). An increased incidence of primary oral squamous 
cell carcinoma (OSCC) has been reported in young patients 
in Iran (Seyedmajidi et al., 2014; Seyedmajidi et al., 2018). 
Unlike other internal cancers, since the OSCC occurs 
in the oral cavity, is more visible and traceable, making 
it easier to take biopsy. However, despite remarkable 
advances in surgery, radiotherapy and chemotherapy, the 
mortality rate of people with oral cancers over a five year 
period, which is about 50%, has not changed significantly 
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since fifty years ago and this is maybe due to the fact that 
OSCC patients are diagnosed at late stages, and there 
is no reliable and definitive diagnostic marker for early 
diagnosis of this disease (Yang et al., 2010). Currently, 
OSCC is diagnosed usually in stages III and IV, with less 
effective treatment and a therapeutic success of 30%. 
Also, the patients suffer from several complications after 
treatment of oral cancers (Motallebnejad et al., 2014).

It is estimated that if it is diagnosed in the early stages 
(I, II), the success of the treatment can be increased up 
to 80%. Currently, OSCC is evaluated based on clinical 
examinations and histological analysis of suspected areas; 
however, it may not be detected in hidden areas (Wu et 
al., 2010). Accordingly OSCC is less detected in the early 
stages; early diagnosis by screening will be an obvious 
solution (Franzmann et al., 2005). Therefore, the use of 
sensitive and specific biomarkers for molecular detection 
along with histological sampling would be a convenient, 
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accessible, non-invasive and inexpensive method for 
OSCC diagnosis (Yang et al., 2010, Wu et al., 2010). It 
seems that ELISA-based techniques as a screening tool for 
society are the most cost-effective methods; because its 
implementation is simpler and cheaper than DNA-based 
techniques (Franzmann et al., 2005). WHO has defined 
the conditions for the early detection of an illness: 1- The 
disease should be prevalent and have a serious relationship 
with mortality. 2- The prognosis of treatment should 
be improved in result of the screening. 3- The benefits 
of screening should be greater than the potential of its 
losses and costs. 4- The screening tests should definitely 
diagnose the disease in the early stages (Franzmann et al., 
2005, Yang et al., 2010). Based on our knowledge about 
OSCC and the results of previous studies (Franzmann 
et al., 2005) and (Franzmann et al., 2007),  it seems that 
the evaluation of CD44 in serum and saliva can be as a 
effective community screening tool for the early diagnosis 
of OSCC.

CD44 is a large group of transmembrane glycoproteins. 
The most common form is CD44s or standard. CD44 
was first introduced by Dalchav as a molecule present 
in surface of T lymphocytes, granulocytes, and cortical 
thymocytes. This protein is known as an important factor 
in cell interactions and cell adhesion (Dalchau et al., 1980). 
Some isoforms, such as standard CD44, are present in 
normal cells, while other isoforms are expressed mostly 
in tumors. Normally, CD44 is attached to the hyaluronan 
to stabilize the association with the extracellular matrix. 
The tumor cells are linked to hyaluronic acid in the 
extracellular matrix via CD44. The reduction of CD44 
is due to the fracture of the extracellular component 
(ectodomain), which occurs in a large number of malignant 
tumors. The interruption of CD44 cleaves the tumor 
cells from the extracellular matrix leads to the migration 
of them, causing the spread of tumors and metastasis 
(Takamune et al., 2007). It is believed that CD44 is a key 
marker for the detection of SCC stem cells. The presence 
of cancer stem cells was first described in 2007 by Prince 
et al. whom used CD44 to isolate cancer stem cells (Prince 
et al., 2007).

The aim of this study was to compare the level of 
soluble CD44 in saliva and serum between patients with 
oral SCC and healthy controls as a molecular marker.

Materials and Methods

After approval from Ethics in research Committee 
of Babol University of Medical Sciences, a total of 20 
patients with primary OSCC (12 women and 8 men) 
who referred to Shahid Rajaee Hospital in Babolsar 
(Mazandaran province, north of Iran) who had histological 
confirmation before starting treatment that don’t get any 
treatment including surgery, radiotherapy or chemotherapy 
were selected. Twenty healthy subjects of the control 
group (11 women and 9 men), were selected from patients 
of Babol dental school, after clinical examination and 
mucosal health confirmation, according to the age and 
sex of selected patients. People who had systemic disease 
or received medicine for systemic disease at the time of 
study were excluded.

After obtaining oral consent from the subjects, they 
were first asked to swallow and then put the saliva in a 
deionized and sterilized plastic tube for 5 minutes without 
swallow. Saliva were collected under resting conditions in 
a quiet room between 10.00 AM and 12.00 AM. Subjects 
should not eat or drink or smoke 90 minutes before 
sampling. One milliliter of blood was taken from subjects 
to evaluate serum soluble CD44 levels. The samples 
of saliva and blood were collected from each group of 
patients and control was placed on ice after sampling until 
the laboratory. Then blood and saliva were centrifuged at 
2,000 and 11,000 rpm respectively for 10 minutes, and 
their supernatants were kept in separated micro tubes at 
-80° C freezer. After completion of sampling to determine 
the level of soluble CD44, after defrosting the samples 
at room temperature, they were evaluated by an ELISA 
test kit (Human sCD44std Platinum ELISA, eBioscience, 
Vienna, Austria) according to the instructions and, finally, 
the absorbance of light measured by micro ELISA reader 
and after calculations, the results were analyzed by SPSS 
version 22 software between two groups. To compare the 
means of number and age between women and men who 
participated in the study and in the case and control groups, 
chi-square and AVOVA tests were used respectively, and 
to compare the means of soluble CD44 levels in serum 
and saliva between the case and control groups T-test 
was used. Also, Spearman correlation test was used to 
determine the correlation between means of CD44 levels 
of serum and saliva in each case and control group. The 
significance level was considered P <0.05.

Results

The mean and standard deviation of age of the subjects 
in patient and control groups were 62.35 ± 14.27 and 
60.65 ± 13.33 years, respectively. Forty percent of the 
subjects were in patient group and 45% in the control 
group were male. The age and sex of the subjects were 
similar in both patient and control groups and there was no 
statistically significant difference between the two groups 
(P value = 0.696 and P value = 0.5 respectively). Also, 
there was no statistically significant difference between 
mean of age of women and men in the patient group 

Figure 1. Comparison of solCD44 Protein Level in 
Serum and Saliva of Patients and Controls
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Singh et al., (2003); in prostate tumors by Collins et al., 
(2005) and Collins et al., (2005); in colorectal cancer by 
Dalerba et al., (2007); in pancreatic tumors by Li et al., 
(2007) and in lung tumors by Ho et al., (2007).

In 2007, Prince et al., (2007) recognized a subset of 
cells in head and neck tumors that indicate surface marker 
of CD44 with stem cell characteristics. These cells were 
able to replicate when they were implanted in the body 
of suppressed immune mice.

Detection of CD44 is important for the study of 
tumor progression and invasion because invasive tumors 
attack to extracellular matrix containing tissues for 
further development; the interaction between CD44 and 
hyaluronic acid has a decisive role in different cellular 
pathways (Negi et al., 2012; Nagano and Saya, 2004)

Trapasso and Allegra, (2012 ) observed a high solCD44 
level in patients with laryngeal carcinoma compared with 
controls. Also, Faber et al., (2011) observed a significant 
difference in solCD44 level in serum of HNSCC patients 
compared to control group.

Lin et al., (2010) showed that the serum levels of 
CD44 in peripheral blood of patients with advanced 
oral, throat and laryngeal cancer are much higher than 
healthy subjects, and higher protein levels have inverse 
relationship with prognosis. Franzmann et al., (2005) 
found significant difference in solCD44 level between 
26 patients with head and neck SCC and 10 healthy 
subjects. Their results are promising due to the high 
diagnostic power and the suggestion that solCD44 can 
be a specific diagnostic marker for head and neck cancer 
(Franzmann et al., 2007; Allegra et al., 2012; Franzmann 
et al., 2012). Chen et al., (2014) suggested that detection 
of solCD44 levels in saliva could be a good predictor 
in HNSCC diagnosis. Kawano et al., (2005) found a 
significant difference between mean serum levels of 
CD44v5, CD44v6, and CD44vst in HNSCC patients 
with healthy subjects. They found that the mean serum 
levels of CD44v5, CD44v6 and CD44vst after treatment 
were significantly lower than their pre-treatment levels, 
suggesting that solCD44 could be considered a prognostic 
marker before treatment.

But, as with the results of this study, Franzmann et 
al., (2005) did not find any significant difference between 
solCD44 serum levels between oral cancer patients and 
the control group, which could be due to the relatively 
small size of oral tumors, which did not have the ability 
to alter base level of solCD44.

Andratschke et al., (2005) concluded from their 
research that CD44v6 serum level in initial screening and 
follow up of HNSCC patients has not clinically significant 
importance. The results of Van Hal et al., (1999) report 
that there is no statistically significant difference between 
the solCD44v6 serum level in HNSCC patients and the 
control group, which a reason for justifying this finding 
is measurement of various isoforms of CD44.

Allegra et al., (2012) studied the solCD44 level 
in saliva of two groups with laryngeal cancer and 
healthy subjects. The level of this protein in saliva was 
significantly higher in patients with laryngeal cancer than 
in the control group. They also reported that this level was 
higher in the saliva of patients at advanced stages (III and 

(P value = 0.897) and control group (p value = 0.711). 
In the statistical analysis of the number of women and men 
there was no significant difference in each of the patient 
and control groups between them (P value = 0.371 and 
P value = 0.655), respectively.

The mean and standard deviation of soluble CD44 
level in serum and saliva of the patient and control 
groups are presented in Table 1. There was no statistically 
significant difference in serum solCD44 level between 
the patient and control groups (P value = 0.182). Figure 
1 shows the comparison of solCD44 levels of serum and 
saliva in both patient and control groups. According to the 
results, there was also no statistically significant difference 
in saliva solCD44 level between the patient and control 
groups (P value = 0.061).

Moreover, there was no significant correlation between 
the solCD44 level in serum and saliva in each patient and 
control group (P value = 0.61 and P value = 0.445).

Discussion

The clinical findings in this study showed that patients 
with oral squamous cell carcinoma had an average age 
of 62 years. This finding is in agreement with most 
studies and may result from a longer exposure time and 
cumulative effects to peripheral carcinogens.

In the present study, soluble CD44 level in serum 
and saliva samples of patients with oral squamous cell 
carcinoma was compared with healthy subjects. Increased 
serum solCD44 level was seen in patient group in compare 
with control group but there was no significant difference; 
But Khamis et al., in their study, measured all standard 
isoforms and variants of solCD44, concluded that serum 
levels of CD44 in patients with OSCC were significantly 
higher than patients with benign epithelial tumor, as well 
as healthy subjects in control group (Khamis et al., 2017). 
High serum levels of CD44 in patients with OSCC could 
be related to the amount of extracellular contraction of 
the CD44 antigen released by the remaining stem cells in 
the tumor mass (Allegra et al., 2012, Patel et al., 2016).

CD44 is known as a poor prognosis marker for 
detection of SCC cancer stem cells (Khamis et al., 
2017). Recent studies indicate that CD44 is an important 
biomarker for the subset of cancerous stem cells that 
has the ability to self-regenerate and the capacity to 
initiation, progression, invasion, metastasis, relapse of 
tumors, and resistance to chemotherapy and radiotherapy 
(Koukourakis et al., 2013). This cellular subset was first 
isolated by Bonnet and Dick, (1997) from acute myeloid 
leukemia samples. Cancer stem cells, also have been 
detected from brain tumors, by Singh et al., (2003) and 

CD44 Group Mean±SD (ng/ml) P value
Serum Case 531.51±228.95 0.182

Control 453.3±113.74
Saliva Case 48.53±59.02 0.061

Control 17.76±39.14

Table 1. Mean and Standard Deviation of solCD44 Level 
in Serum and Saliva in Patients and Control Group
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IV) than in the early stages of the disease.
Patel et al., (2011) found that there is an increase in 

the prevalence of OSCC in women than in men due to 
an increase in the prevalence of smoking and alcohol 
consumption, HPV, and increased longevity in women. 
In the present study, women were 60% of the patients.

Finally, due to the higher serum and salivary levels of 
solCD44 in OSCC patients compared to healthy subjects, 
it is suggested that studies be conducted at a wider and 
larger sample size because it seems to be due to the results 
of present and other studies, detection of this marker 
can be a non-invasive, cost-effective, high-specific and 
sensitive test, like the PSA screening test for prostate 
cancer and the Pap test for cervical cancer.

With obtained results, it seems that salivary and serum 
CD44 test holds potential as a screening  tool  for  OSCC.  
To establish  its  worth,  several objectives must be met: 

1) Need to study a larger number of patients for 
determination   the   appropriate   cutoff   point   for   the   
salivary and serum CD44 as well as the true sensitivity 
and specificity

2) Assess the ability to identify early, treatable disease 
and precancerous lesions

3) Need to  control for possible confounding factors 
including tobacco,  alcohol  use,  and  other  medical  
conditions.

In conclusion, determination of solCD44 level in 
saliva and serum can be a useful method for diagnosis 
the person’s involvement with cancer cells and the cancer 
in the early stages. But according to the controversial 
outcomes of past studies, larger and more accurate studies 
are needed in groups with more cases who are infected 
with or suspected of being cancer.
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