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INTRODUCTION

Oral cancer, a malignant neoplasm of  the oral cavity, is 
among the top three types of  cancers in India.[1] More than 

90% of  oral cancers are histopathologically diagnosed as 
squamous cell carcinomas.[2] Severe alcoholism, use of  
tobacco, betel nut chewing and human papillomavirus are 
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the most common risk factors for oral cancer.[3] It has one 
of  the lowest survival rates and remains unaffected despite 
recent therapeutic advances.[4] However, early diagnosis 
has helped in improving the prognosis and survival 
rates. Tumor markers secreted from cancer cells play an 
important role in early diagnosis, prognosis of  cancer and 
monitoring treatment response as well as to check for 
cancer recurrence.[5,6]

Human chorionic gonadotropin‑β (hCG‑β) is one 
such marker normally produced by the placental 
syncytiotrophoblasts in healthy pregnant women from 
6 to 8 days after conception and so also is expressed in 
trophoblastic malignancies.[7,8] Studies have shown that 
the ectopic production of  hCG‑β in serum is expressed in 
various nontrophoblastic malignant tumors.[9‑21] It has been 
revealed that a positive immunohistochemical staining of  
hCG‑β and its increased levels in serum are indicative of, 
the aggressiveness of  the tumors, their metastatic potential 
and a poor prognosis.[6,9,16‑18] A study by Meda et al.[22] on 
salivary gland tumors also showed similar results.

Literature reveals that there are only two studies regarding 
hCG‑β immunoexpression in oral cancer tissues,[18,23] one 
study on levels of  hCG‑β in serum[6] and none on saliva 
and urine. Hence, the present study aimed to investigate 
the immunohistochemical expression, levels of  hCG‑β in 
saliva and urine of  various grades of  oral squamous cell 
carcinoma (OSCC) patients.

MATERIALS AND METHODS

The study included 50 tissue samples from patients 
presenting with squamous cell carcinoma of  the oral 
cavity admitted to the various hospitals in the city between 
2016 and 2018. Tissue sample, saliva and urine were 
obtained from each patient and used for various assays.

Evaluation of human chorionic gonadotropin‑β 
immunostaining
Formalin‑fixed and paraffin‑embedded 50 biopsy specimens 
of  clinically diagnosed and microscopically confirmed 
OSCC were used. They included 21 well‑differentiated, 
21 moderately differentiated and 8 poorly differentiated 
grades of  OSCC.

Paraffin blocks of  all cases were sectioned onto 
polylysine‑coated slides. The avidin‑biotin‑peroxidase 
method was performed using the primary monoclonal 
antibodies (BioGenex, India) against hCG‑β. Due protocol 
for immunohistochemistry was followed as per the 
manufacturer’s instruction at controlled room temperature. 

Linking antibody and horseradish peroxidase (HRP) 
complex (BioGenex super sensitive polymer ‑ HRP 
detection kit) were added, and peroxidase activity was 
visualized with diaminobenzidine. Placental tissue sections 
were used as positive controls [Figure 1] and lack of  
primary antibody as negative control.

The immunoassay sections were compared with the 
corresponding hematoxylin and eosin‑stained sections to 
establish topographic relationship between the positive 
stained areas and histopathological diagnoses. The entire 
tumor section was assessed for the immunohistochemical 
evaluation, and separate immune scores were assigned 
for the tumor components. Scoring was done by two 
independent examiners.

The degree of  positive staining was evaluated by 
semi‑quantitative scoring on a scale of  0–3 for intensity (I) 
such as negative, weak, moderate and strong and for 
percentage of  positive cells (P) on a 0–4 scale as negative, 
<25%, 26%–50%, 51%–75% and >75%. For each section, 
a final score was obtained by multiplying the percentage 
of  positive cells (P) by the staining intensity scores (I), 
and staining expression was represented as weak (0–3), 
moderate (4–5) and strong (6–7).

Evaluation of human chorionic gonadotropin‑β in 
saliva and urine
Unstimulated salivary samples (spit technique) and 
urine samples were collected from patients in a sterile 
graduated plastic container under standardized conditions 
and centrifuged and transferred to vials to be maintained 
at −20°C. Samples were then assayed for hCG‑β levels by 
using Beckman Coulter Access 2 automated immunoassay 
system [Figure 2].

RESULTS

Immunohistochemical tissue expression of human 
chorionic gonadotropin‑β
hCG‑β immune reactive cells were found in 25 out of  
50 specimens of  OSCC (50%). hCG‑β was positive 
in 8 (38%) of  21 well‑differentiated, 11 (52%) of  21 
moderately differentiated and 6 (75%) of  8 poorly 
differentiated OSCC specimens [Table 1].

The staining intensity ranged from weak to high and 
involved only focal areas. Poorly differentiated OSCC 
specimens showed moderate to high staining intensity 
with increased percentage of  cell involvement, whereas 
moderate and well‑differentiated OSCC specimens showed 
weak to moderate intensity with involvement of  few 
cells [Figures 3‑5]. The immunostaining was localized in the 
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cytoplasm and cell membrane of  cancer cells. The nuclei 
showed consistently negative staining.

Human chorionic gonadotropin‑β levels in saliva and 
urine samples
Poorly differentiated OSCC patients showed increased levels 
of  hCG‑β in both saliva and urine (0.40 and 1.19 mIU/ml) than 
moderately (0.3 and 0.76 mIU/ml) and well‑differentiated 
(0.36 and 0.48 mIU/ml) OSCC patients. On comparison, 
the urine levels of  hCG‑β were higher than saliva of  all 
the three grades [Table 2].

Saliva, urine levels and histological expression of human 
chorionic gonadotropin‑β
Positive hCG‑β immunoexpression of  moderately 
differentiated OSCC cases showed higher levels in saliva 
and urine than negative cases. In well‑differentiated OSCC, 

positive cases showed higher levels in saliva and lower levels 
in urine when compared with negative cases. In poorly 
differentiated OSCC, positive cases showed higher levels 
in urine and lower levels in saliva when compared with 
negative cases [Table 3].

DISCUSSION

Diagnostic delay has been shown to be a significant factor 
in oral cancer progression. Early diagnosis and referral 

Figure 2: Evaluation of human chorionic gonadotropin‑β in saliva and 
urine. (a) saliva and urine containers, (b) vials, (c1 and c2) Access 
human chorionic gonadotropin‑β kit, (d) Beckman Coulter Access 2 
immunoassay system

Figure 1: Immunohistochemical staining of human chorionic 
gonadotropin‑β in syncytiotrophoblasts and cytotrophoblasts of 
placental villi (×20)

Figure 3: Immunohistochemical staining of human chorionic 
gonadotropin‑β in cytoplasmic tumor cells of well‑differentiated oral 
squamous cell carcinoma (×40)

Figure 4: Immunohistochemical staining of human chorionic 
gonadotropin‑β in cytoplasmic tumor cells of moderately differentiated 
oral squamous cell carcinoma (×40)

a b
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are thus a cornerstone to improve survival rates and to 
reduce high mortality. In recent years, tumor markers 
played an important role in early detection and assessment 
of  prognosis.[4‑6]

hCG‑β a type of  tumor maker was studied extensively 
in trophoblastic and nontrophoblastic malignancies.[7‑21] 
Studies revealed that excessive production of  hCG‑β in 
serum, urine and immunohistochemical expression in these 
malignancies could serve as marker for early detection and 
prognostic indicator.[6,9,16‑18,22]

Over the years, several studies have been performed to 
establish methods for diagnosis or prognosis of  various 
oral diseases including cancer with saliva, because of  its easy 
accessibility, noninvasive collection, low cost, requires 
minimal training and also as a mass screening tool.[24]

T h e r e  a r e  ve r y  l i m i t e d  s t u d i e s  o f  h C G ‑β 
immunohistochemical expression on OSCC and no 

studies on saliva and urine, and hence, the present study 
was undertaken to investigate the immunohistochemical 
expression, levels of  hCG‑β in saliva and urine of  various 
grades of  OSCC patients.

In the present study, hCG‑β immunoreactive cells 
were found in 50% of  the OSCC specimens. Studies 
done by Bhalang et al.[18] and Singh et al.[23] on OSCC 
specimen’s revealed similar results, wherein a 64% and 
43.3% of  positivity were reported, respectively. Other 
nontrophoblastic malignancies showed a variation 
in the frequency of  hCG‑β expression in tumor 
specimens [Table 4].

Previous studies revealed that poorly differentiated or 
anaplastic or dedifferentiated cells exhibit more positive 
immunoexpression of  hCG‑β than well‑differentiated cells, 
thus indicating that hCG‑β immunoreactive tumor cells are 
more aggressive and have higher metastatic potential.[9,18,27] 
Similar results were found in the current study also, 
wherein poorly differentiated OSCC specimens showed 
more positivity (75%) than well (38%) and moderately 
differentiated (52%) ones. Although the exact mechanism 
of  hCG‑β production in nontrophoblastic tumors including 
OSCC is still not known, findings in our study also support 
the differentiation theory wherein hCG‑β production could 
be an event in the course of  dedifferentiation or arrested 
differentiation of  the malignant cells.[18]

It was believed that hCG‑β also appears to increase the 
growth of  tumor cells in culture by preventing apoptosis.[23] 
The results from present and previous studies suggest that 
hCG‑β is an aggressive tumor marker and its expression 
could be attributed to decreased survival rate and poor 
prognosis of  the disease.

Studies done by Bhalang et al.[18] and Singh et al.[23] revealed 
that hCG‑β appears to be a tumor‑associated marker 
because it was not expressed by normal or uninvolved 
oral epithelium. Thus, hCG‑β could be useful in cytologic 
studies for the identification of  OSCC cells. hCG‑β may 
also help in subclassifying OSCC based on the frequency 
of  the positivity.

A study done by Hedström et al.[6] on OSCC patients and a 
case report by Turner et al.[28] in head‑and‑neck squamous 

Table 1: Human chorionic gonadotropinβ immunohistochemical expression in different grades of oral squamous cell carcinoma cases
Grade of OSCC Number of cases Positive cases (%) Staining intensity Percentage of positive cells

Well differentiated 21 8 (38) Week to moderate <25
Moderately differentiated 21 11 (52) Moderate 26‑50
Poorly differentiated 8 6 (75) Moderate 26‑50

OSCC: Oral squamous cell carcinoma

Table 2: Human chorionic gonadotropinβ levels in saliva and 
urine of different grades of oral squamous cell carcinoma 
cases
Grade of OSCC Mean levels 

of hCG‑β in 
saliva (mIU/ml)

Mean levels 
of hCG‑β in 

urine (mIU/ml)

Well differentiated 0.36 0.48
Moderately differentiated 0.3 0.76
Poorly differentiated 0.4 1.19

OSCC: Oral squamous cell carcinoma, hCG: Human chorionic gonadotropin

Figure 5: Immunohistochemical staining of human chorionic 
gonadotropin‑β in cytoplasmic tumor cells of poorly differentiated
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cell carcinoma revealed that increased levels of  hCG‑β in 
serum showed higher recurrence and poor survival rate. 
Based on this, hCG‑β levels were also evaluated in saliva 
and urine of  the same patients.

Poorly differentiated OSCC patients showed increased levels 
of  hCG‑β in both saliva and urine (0.40 and 1.19 mIU/ml) 
than moderately (0.3 and 0.76 mIU/ml) and well‑differentiated 
(0.36 and 0.48 mIU/ml) OSCC patients. On comparison, 
the urine levels of  hCG‑β were higher than saliva of  all 
three grades. To the best of  our knowledge, this was the 
first study to estimate hCG‑β levels in saliva and urine of  
OSCC patients.

However, when the same was compared with that of  
the immunoexpressivity of  hCG‑β in tissue samples, 
higher levels of  hCG‑β were found in salivary samples of  
moderate and well‑differentiated OSCC than that of  poorly 
differentiated OSCC. While the same was not true with the 
urinary levels, which showed higher levels in moderately 
and poorly differentiated OSCC when compared to 
well‑differentiated OSCC (positive immunoexpression). 
While these results are indicative of  a relationship 
between the immunoexpressivity of  hCG‑β in tissue 
samples to that of  the salivary and urine samples a 
certain amount of  clarity with regard to the association 
needs to be drawn, to provide a conclusive evidence 

that hCG‑β in saliva and urine can indeed be used as a 
tumor/prognostic marker.

CONCLUSION

The results of  our study suggest that hCG‑β 
immunoexpression could serve as prognostic indicator 
for OSCC patients. Although the salivary and urine 
levels were high in poorly differentiated OSCC patients, 
it showed mixed results on comparison with hCG‑β 
immunoreactivity. Hence, it requires more studies to draw 
final conclusions.
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