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Prognostic role of Regenerating gene-I in patients with stage-IV head and
neck squamous cell carcinoma
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Aim
Regenerating gene (REG) family affects the epithelial cells within the digestive system. REG-I
has been studied in different gastrointestinal cancers and, recently it has been shown that REG-I
expression predicts long-term survival in locally advanced thoracic squamous cell esophageal

cancer. However, regenerating gene-1 has never been studied in head and neck cancer. We aimed

to investigate its expression in head and neck SCC and its relevance to patient survival rates.

Methods

Patients and tissue samples:

The medical records of 60 patients who were treated for stage IV head and neck squamous cell
carcinoma were investigated. All patients had received preoperative radiotherapy of 40 Gray and
chemotherapy followed by surgery. The expression of REG-I in untreated biopsy specimens was
examined.

Immunohistochemistry:

Deparaffinized sections of untreated biopsy specimens were initially autoclaved for 15 min at
121 °C, then were blocked with 0.3% hydrogen peroxide in methanol for 30 minutes at room
temperature and with 10% BSA/TBS for 30 minutes at room temperature. All sections were kept
overnight at 4 °C in phosphate-buffered saline containing anti-REG-I monoclonal antibodies, and
were subsequently incubated for 20 minutes with Envision. The signal was detected by incubating
the sections with diaminobenzidine solution and hydrogen peroxide for one minute. We used

image-J software to measure the intensity of immunohistochemical staining.
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Results

We found that REG-I staining of all specimens fell into one of three groups; weak, moderate or
strong staining, which we scored as 1-3, respectively. We further measured the area of REG-I
staining. Staining was scored as 0, 1, 2 or 3. Finally, we calculated a REG-I index (0-9) as the
REG-I stained area score (0-3) x REG-I intensity score (1-3). After calculation of the REG-I index,
we found that the patients could be grouped into two main categories; those with a REG-I index
>6, and the other category includes those with a REG-I index <6.

We compared the clinico-pathological parameters between the REG-I positive and negative
groups. This indicated that the incidence of lymphatic permeation, vascular invasion and
pathological lymph nodes was significantly higher in the REG-I negative group than in the REG-I
positive group (p= 0.008, 0.030 and 0.015, respectively).

Kaplan—Meier survival curves showed that, the overall survival rate was significantly higher in the
REG-I positive group than in the REG-I negative group (5-year survival rates were 86 and 52%,
respectively; p =0.000434). Also, the cancer-free survival rate was significantly higher among
patients with a positive REG-1 index than among those with a negative index (5-year survival rates
were 59 and 8%, respectively, p = 1.0847E-8).

Univariate analysis showed that REG-I expression (p=0.002) was significant prognostic factor
affecting the overall survival with hazard ratio (95% confidence interval) of 0.144 (0.042- 0.497),
while REG-I expression (p= 0.000002), lymphatic permeation (p= 0.000088), vascular invasion
(p=0.004), and the presence of pathological lymph nodes (p=0.003) were significant prognostic
factors affecting the disease-free survival.

Multivariate analysis showed that REG-I expression (p=0.001) and lymphatic permeation
(p=0.022) are independent prognostic factors for prediction of long-term disease-free survival.
The hazard ratio of REG-I expression (95% confidence interval) for the disease-free survival rate
was 0.298(0.141-0.626).

Conclusion

The results of our study indicate that REG-I is expressed by advanced head and neck squamous
cell carcinoma. REG-I positivity, in cases treated with chemo-radiotherapy, is associated with a
lower incidence of lymphatic permeation, vascular invasion and pathological lymph nodes.

These findings may help in selecting the appropriate therapy for high-risk patients (smokers,
positive family history, etc.) with REG-I positive biopsy specimens. Furthermore, REG-I is a
good prognostic tool in late stage head and neck carcinoma, as it was associated with a longer
survival status.

Further studies are necessary to determine the role of REG-Ia in head and neck cancer.
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