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HPV-associated cancers 
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 Cervical cancer: world public health issue 

 

 

 

 

 

 

 

hpvcenter.net 

In France, 12th cause of mortality per cancer  



Cervical carcinogenesis 
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Woodman et al. Nature Reviews Cancer, 2012 



HPV-associated cancers  
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 Cervical cancer, anus, oropharynx, vulva, penis, … 

 

 

 

 

 

 

 

 

 

 

 4,5% of new cases of cancers are HPV-associated cancers. 

 

 de Martel et al. Int. J. Cancer, 2017 



HPV-associated cancers 
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 Most frequent genotypes 

 

 

 

de Sanjose et al. Lancet Oncol, 2010 

Cervical cancer: 
HPV 16 (61%) 
HPV 18 (10%) 
HPV 45 (6%) 
HPV 31 et 33 (4%) 
HPV 52, 58 et 35 ( 2 à 3%) 
 
Anal cancer:  
HPV 16 (90%) 
HPV 18 (3%) 
 
Oropharynx cancer:  
HPV 16 (90%) 



Circulating tumour DNA (ctDNA) 
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Schwarzenbach et al. Nature Reviews Cancer, 2011 



Circulating tumour DNA (ctDNA) 
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Schwarzenbach et al. Nature Reviews Cancer, 2011 



Advantages of HPV model 

• Limitations of the ctDNA detection. 

• Identification of a specific alteration in the primary tumour. 
• Low quantity of ctDNA. 
• Heterogeneity of tumour tissues. 
• Choice of a useful marker for treatment and follow-up. 

 

• Characteristics of HPV-related tumours: 

• Circulating HPV DNA, viral load from 1 to >100 copies/cell. 
 

• HPV16: very frequent genotype (60 to 90% of HPV-related 

tumours). 
 

• Stability of the marker (HPV and cell/virus junction identified in 

the metastasis). 
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ddPCR: droplet digital PCR, PCR of 3rd generation, 

Bio-Rad 
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 Partitioning in water-in-oil 

droplets 

 

 PCR reaction with 

Taqman probes 

 

 Analysis in flux cytometry 

 

 Quantification in copie/µL 



ddPCR: droplet digital PCR, PCR of 3rd generation, 

Bio-Rad 

14 décembre 2018 Institut Curie – HPV circulant, Emmanuelle Jeannot 10 

ddPCR for HPV16 



ctDNA HPV : a new biomarker ?  

• Detection by digital PCR (ddPCR) for HPV16 and HPV18 

 

• HPV ctDNA in HPV-related cancers 
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Detection of HPV ctDNA at baseline in 
61/70 (87%) of the patients.  
Jeannot et al., 2016 

• Positive correlation between the 

tumour size and the level of HPV 

ctDNA (cervical cancer, n=38). 

 



Potential applications in liquid biopsy 

• Prediction and early detection of relapse. 

 

 

 

• Monitoring of the efficacy of treatment. 
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Prognostic Impact of HPV ctDNA : clinical validity (1) 
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33 patients with localized anal cancer (SCCA) : 

• Stage II and III treated by radiochemotherapy (RCC) 

• HPV-16 or -18 

• serum/plasma sample: before and after RCC (<30 days) 

 
 



HPV ctDNA level at diagnosis of localized SCCA 
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Baseline detection in 88% of the patients : 

• 36 copies/mL in serum/plasma 

• HPV-16 or -18 

• Level related to the stage and to the lymph node status 

 

 

 
 

Cabel et al., 2018 Clin. Cancer Res. 



No significant impact of HPV ctDNA detection at 

baseline 
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Cabel et al., 2018 Clin. Cancer Res. 



HPV ctDNA level changes during therapy 
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After RCC, detection in 17% of the patients : 

• Analysis of samples before/after treatment for 18 patients 

 

 

 
 

Cabel et al., 2018 Clin. Cancer Res. 



Strong prognostic impact of HPV ctDNA detection 

at the end of treatment 
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1 patient HPV ctDNA negative locally relapsed at 8.5 months 

HPV ctDNA positive at relapse: 12 copies/mL 



Prognostic impact of HPV ctDNA : clinical validity (2) 
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59 patients with an advanced SCCA : 

• Metastatic or localized relapse without surgery 

• HPV-16  

• Serum sample: before and after chemotherapy 

 

 
 

Clinical validity of HPV circulating tumor DNA in advanced anal 

carcinoma: an ancillary study to the Epitopes-HPV02 trial. 

Bernard-Tessier et al., accepted in Clin. Cancer Res. 



HPV ctDNA level at diagnosis of advanced SCCA 

14 décembre 2018 Institut Curie - HPV circulant, Emmanuelle Jeannot 19 

 

Baseline detection in 91% of the patients : 

• Median of 7 148 copies/mL (8 – 3 147 000) 

• level correlated to metastatic stage 

 

 
 

Bernard-Tessier et al., accepted in Clin. Cancer Res. 



Prognostic impact of HPV ctDNA detection at 

baseline 
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• No impact of the HPV ctDNA on PFS (positive versus negative, 

p=0.91) 

 

• Baseline level <2940 copies/ml was associated with better PFS 

Bernard-Tessier et al., accepted in Clin. Cancer Res. 



HPV ctDNA level changes during therapy 
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Detection after CT in 39% of the patients : 

• Serum sample before/after in 44 patients  

• Median 2 662 copies/mL (31-211 950) 

 

 

 
 

Bernard-Tessier et al., accepted in Clin. Cancer Res. 



Strong prognostic impact of HPV ctDNA detection 

after CT 
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Detection after CT in 39% of the patients : 

• Serum sample before/after in 44 patients  

• Median 2 662 copies/mL (31-211 950) 

 

 
 

Undetectable HPV ctDNA:  

Median PFS not reached 

 

Detectable ctDNA HPV:  

Median PFS = 3.4 months  

Bernard-Tessier et al., accepted in Clin. Cancer Res. 



Monitoring of the efficacy of immunotherapy 

Significant early response of the level of HPV ctDNA at 4 weeks. 
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Cabel et al., 2017 Int. J. Cancer. 



Clinical validity demonstrated in SCCA 
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• HPV ctDNA detection with a high sensitivity 

 

• Localized and metastatic stage 

 

• Strong prognostic of the residual detection after (radio)-

chemotherapy 

 

• No validated prognostic marker in metastatic anal cancer 

 

• Useful for monitoring the efficacy of therapy. 

 

 
 



Perspectives  
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• Other tumour localizations 

 

• Clinical interest: 

• CirCA-HPV : follow-up of pelvic tumors after RCC 

• Prospective cohortes (anus, cervix, vulva) 

 

 

 
 

Droplet digital PCR 



Perspectives  

14 décembre 2018 Institut Curie - HPV circulant, Emmanuelle Jeannot 26 

 

• Other tumour localizations 

 

• Clinical interest: follow-up  

 

• Detection of other genotypes 

• Detection for HPV45, 31, 33, 35, 52, 58 
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