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Letter to the editor

Cripto 1, a potential biomarker for oral squamous cell carcinoma

To,
The Editor,
We read the article published in your esteemed journal in 2011 by

Yoon H.J. et al with interest, where the authors for the first time re-
ported expression levels of Cripto-1 (CR-1) in Oral Squamous Cell
Carcinoma (OSCC) [1]. Yoon H.J. et al reported the levels of membrane
bound form of the protein by immunohistochemistry (IHC) in the tumor
tissue of OSCC cases. This is to mention that Cripto-1, a member of EGF-
CFC protein family and an oncofoetal protein is involved in a number of
signalling pathways crucial for embryonic development [2]. CR-1 is
expressed in a very low level or ceases to express during post embryonic
life, except in cases of various cancers, where it is highly expressed as
reported in literature [3–5]. It can be present in secretary or membrane
bound form owing to the presence of glycophosphatidylinositol (GPI)
anchor [6]. Our group evaluated the expression of circulatory absolute
form of this protein in OSCC patients along with membrane bound one
(see Table 1).

We analysed expression of CR-1 in 50 biopsy proven OSCC cases and
50 healthy controls. Circulatory form was estimated in the serum of
cases and controls by sandwich ELISA, while membrane bound form
was checked in tumor tissues by IHC. We found that the serum CR-1
levels were 2.25-fold high in cases as compared to healthy controls
(p=0.0001***). The mean CR-1 levels were 365.10 pg/mL in cases
and 167.36 pg/mL in controls. CR-1 levels were increased more in cases
of early stage cases i.e. 542.27 pg/mL (TNM stage I & II) as compared to
late stage cases i.e. 309 pg/mL (TNM stage III & IV). Membrane bound
CR-1 positivity in 80% of the OSCC cases were found upon IHC in the
malignant tissue of the OSCC cases which is more than that reported by
Yoon H.J. et al.

We followed-up our enrolled cases till the completion of their
treatment protocol comprising of surgery and/or radiotherapy appro-
priate for their stage and grade with curative intent. Upon treatment
completion, CR-1 levels were again checked in the serum of the cases.
CR-1 levels decreased in cases with mean level of 260.18 pg/mL
(p=0.0002***), after six weeks of completion of therapy.

At the first follow up after six weeks of completion of therapy, cases
were divided into three groups based on their post therapy disease
status. First group was termed as NED (No Evidence of Disease) group,
having no clinical and radiological evidence of the disease, second was
termed as RD (Residual Disease) group, having residual disease and
third group denoted as REC includes cases of recurrence. It was ob-
served that in cases of NED group CR-1 levels decreased significantly
(p=0.0056**) with respect to their pre-treatment levels (Table 1).
Although CR-1 levels also decreased in other groups (both RD and REC)
but no statistical significance can be found in the decrease of its serum
level. A Receiver Operating Curve (ROC) was also generated with the
CR-1 levels data (Fig. 1), to check the efficiency of estimation of Serum
CR-1 to diagnose OSCC. A sensitivity of 74% and specificity of 78% was
observed at a cut off level of 202.5 pg/mL (median CR-1 value of the

control group). Area under the curve for ROC was 0.8 with a sig-
nificance level of p=0.0001***.

A biomarker for OSCC is highly required for the diagnosis and
management of the patients, as the disease has a high prevalence rate
particularly in developing countries and the overall survival rate asso-
ciated with the disease is abysmal. The high morbidity and mortality
associated with the disease is mostly attributed to the late diagnosis and
non– availability of a suitable tumor marker is one of the factors leading
to this poor prognosis.

Yoon H.J. et al, in their original study, have reported CR-1 as a
molecule of interest for targeted therapy but our data suggests that it
can also be evaluated as a potential biomarker in OSCC. Our results,
demonstrating the high levels of CR-1 in cases as compared to controls
and decrease in CR-1 levels post therapeutically, suggests that levels of
CR-1 can be evaluated further for its role as a biomarker in OSCC. Also,
the significant CR-1 decrease in cases of NED group and not in cases of
RD or REC group indicates that the levels can be a clear indicator of
therapeutic response, thus making it a potential prognostic marker also.
All these findings are definitive hallmarks of a potential biomarker. We
have evaluated the levels only in 50 cases as a pilot study. Results of our
study lead towards a new role of CR-1 in OSCC as a potential bio-
marker. This role of CR-1 in OSCC needs to be further evaluated in
larger patient population with long term follow-up.

With great advancement in scientific technology, various omics
based approaches like genomics, transcriptomics, metabolomics, pro-
teomics etc. have been made towards identification and development of
biomarkers for various cancers. An emerging approach in this direction
includes liquid biopsy, which is analysis of genetic features of tumor by
analysing the circulating genetic material (circulatory DNA) or cells
(circulatory tumor cells) in the blood, which is proposed to be used to
monitor the therapeutic response as well as to assess the metastatic
status of the disease. Recently, P. Economopoulou et. al very well re-
viewed use of liquid biopsy to assess the disease burden in squamous
cell carcinoma of head and neck region [7]. However, such assessment
cannot always provide a true picture of the metastatic status of the
disease. Definitive evidences of tumor like a measure of candidate
biomarkers, such as CR-1, along with liquid biopsy can be of great help
to predict a more realistic disease status in OSCC.

In 2017, Xianglan Zhang et. al also reported an interesting finding
where a nomogram was used for predicting risk of progression of pre-
malignant oral diseases to oral cancer [8]. They further proposed ad-
dition of other candidate biomarkers to their model to improve the
performance of the model. The molecule of our interest, Cripto-1 can be
one such candidate, which may be incorporated into the proposed no-
mogram to increase the predictive probability.

Conflicts of interest

None.

https://doi.org/10.1016/j.oraloncology.2018.11.001
Received 18 October 2018; Received in revised form 1 November 2018; Accepted 2 November 2018

Oral Oncology 90 (2019) 153–154

Available online 17 December 2018
1368-8375/ © 2018 Elsevier Ltd. All rights reserved.

T

http://www.sciencedirect.com/science/journal/13688375
https://www.elsevier.com/locate/oraloncology
https://doi.org/10.1016/j.oraloncology.2018.11.001
https://doi.org/10.1016/j.oraloncology.2018.11.001
https://doi.org/10.1016/j.oraloncology.2018.11.001
http://crossmark.crossref.org/dialog/?doi=10.1016/j.oraloncology.2018.11.001&domain=pdf


Source of financial support

This work was supported by Department of Biotechnology (DBT),
New Delhi, India under the RGY1 scheme (BT/PR6139/GBD/27/366/
2012) and intramural grant (Post Graduate Institute of Medical
Education and Research-71/4-Edu/11/1537). We are also thankful to
Indian Council of Medical Research (ICMR) for providing fellowship to
RT [3/1/3JRF-HRD-131 (10709)] and AJ [3/1/3JRF-HRD-22
(10519)].

References

[1] Yoon HJ, Hong JS, Shin WJ, Lee YJ, Hong KO, Lee Il J, et al. The role of Cripto-1 in
the tumorigenesis and progression of oral squamous cell carcinoma. Oral Oncol
2011;47:1023–31. https://doi.org/10.1016/j.oraloncology.2011.07.019.

[2] Strizzi L, Bianco C, Normanno N, Salomon D. Cripto-1: A multifunctional modulator
during embryogenesis and oncogenesis. Oncogene 2005;24:5731–41. https://doi.
org/10.1038/sj.onc.1208918.

[3] Byrne RL, Autzen P, Birch P, Robinson MC, Gullick WJ, Neal DE, et al. Cripto-1 is a
tumour specific marker of bladder cancer. Br J Urol 1997;80.

[4] Rangel MC, Karasawa H, Castro NP, Nagaoka T, Salomon DS, Bianco C. Role of
Cripto-1 during epithelial-to-mesenchymal transition in development and cancer. Am
J Pathol 2012;180:2188–200. https://doi.org/10.1016/j.ajpath.2012.02.031.

[5] Bianco C, Rangel MC, Castro NP, Nagaoka T, Rollman K, Gonzales M, et al. Role of
Cripto-1 in stem cell maintenance and malignant progression. Am J Pathol
2010;177:532–40. https://doi.org/10.2353/ajpath.2010.100102.

[6] Pilgaard L, Mortensen JH, Henriksen M, Olesen P, Sørensen P, Laursen R, et al.
Cripto-1 expression in glioblastoma multiforme. Brain Pathol 2014;24:360–70.
https://doi.org/10.1111/bpa.12131.

[7] Economopoulou P, Kotsantis I, Kyrodimos E, Lianidou ES, Psyrri A. Liquid biopsy: An
emerging prognostic and predictive tool in Head and Neck Squamous Cell Carcinoma
(HNSCC). Focus on Circulating Tumor Cells (CTCs). Oral Oncol 2017;74:83–9.

https://doi.org/10.1016/j.oraloncology.2017.09.012.
[8] Zhang X, Kim KY, Zheng Z, Bazarsad S, Kim J. Nomogram for risk prediction of

malignant transformation in oral leukoplakia patients using combined biomarkers.
Oral Oncol 2017;72:132–9. https://doi.org/10.1016/j.oraloncology.2017.07.015.

Anu Jain
Department of Biochemistry, Post Graduate Institute of Medical Education

and Research, Chandigarh 160012, India
E-mail address: jainanu1291@gmail.com.

Sumanth Mallupattu
Department of Radiotherapy, Post Graduate Institute of Medical Education

and Research, Chandigarh 160012, India
E-mail address: drsumanthreddy62@gmail.com.

Reetu Thakur
Department of Biochemistry, Post Graduate Institute of Medical Education

and Research, Chandigarh 160012, India
E-mail address: reetuthakur.biotech@gmail.com.

Sushmita Ghoshal
Department of Radiotherapy, Post Graduate Institute of Medical Education

and Research, Chandigarh 160012, India
E-mail addresses: ghoshal.sushmita@pgimer.edu.in,

rtsushmita@gmail.com.

Arnab Pal⁎

Department of Biochemistry, Post Graduate Institute of Medical Education
and Research, Chandigarh 160012, India

E-mail addresses: pal.arnab@pgimer.edu.in, drarnabpal@gmail.com.

Table 1
Pre and post treatment CR-1 levels in cases as per disease staging and post treatment disease status.

Characteristic Before treatment CR-1 levels (pg/mL) After treatment CR-1 levels (pg/mL) p value

CR-1 levels in cases 365.10 260.18 0.0001***
TNM Classification
Early stage (T1 & T2) (n= 12) 542.27 280.3 0.011*
Late Stage (T3 & T4) (n=38) 309 253.8 0.014*
Disease Status Post Treatment
No Evidence of Disease (n=27) 380.4 241.9 0.0056**
Residual Disease (n= 14) 321.4 256 0.1629
Recurrence (n= 9) 387.12 321.53 0.08

 

Sensitivity = 74% 
Specificity= 78% 

Cut off value= 202.5pg/mL 

Fig. 1. ROC analysis for estimated CR-1 levels; area under the curve=0.80.

⁎ Corresponding author.
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