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ÅCervical cancer is the fourth most common 
cancer in women 

ÅAn estimated 528,000 new cases in 2012 

ÅAn estimated 266,000 deaths from cervical 
cancer worldwide in 2012, accounting for 
7.5% of all female cancer deaths  

ÅAlmost 87% of cervical cancer deaths occur in 
underserved regions of the world  



4,440 new cervical cancer cases are 
diagnosed annually in Germany 
 
Cervical cancer ranks as the 13th cause of 
female cancer in Germany. 
 
Cervical cancer is the 3rd most common 
female cancer in women aged 15 to 44 years in 
Germany. 
 
Reduction of incidence and mortality by 70% 
since introduction of screening program 



·Great success overall, but still problems in: 

 

·Correct evaluation of biopsy specimens 

 

·Secondary prevention 



Agenda 
 

·Role of biomarkers in histology 

·Role of biomarkers in cytology 
 



Histological Diagnosis - The Challenges  
 

Å Tissue samples difficult to differentiate between normal, 
  low grade and high grade disease: 

 
ïScant sample 
ïAtrophy 
ïSpecial types of metaplasia 
ïHigh grade mimickers 
ïCIN2 

 
Å Resulting in: 

 
ïHigh rates of discordance among pathologists 

ïLow level of inter- and intra-observer agreement in 
diagnosing cervical lesions   

Å Leading to: 

ïDiagnostic accuracy issues which have substantial impact 
on appropriate patient management 



Diagnosing Cervical Intraepithelial 

Neoplasia (CIN) 

üSubjective procedure 

üHistopathologic interpretation of cervical 

biopsies as HSIL (CIN2 or 3) often leads to 

excisional or ablative therapeutic intervention  

üAccuracy of diagnosis is critical to distinguish 

between low-grade and high-grade lesions 

üGermany: CIN 2 is not regarded as HSIL and 

therefore is not being treated 
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Reader Variability  

ÅMorphologic criteria for grading of CIN have been 
well defined; nevertheless often difficult to apply  

ÅLack of objectivity 

ÅVarious studies indicating substantial variation 
between readers in the interpretation of CIN 

ÅKappa coefficients as a measure of agreement 
among observers corrected by chance typically 
found in the 0.4 ς 0.5 range  

 

  



Clinical Relevance 

üRisk of overtreatment of False-positive cases 

ïMany low-grade lesions have the potential to spontaneously 

regress 

ïIncreasing evidence for regression of a substantial proportion of 

CIN2 lesions as well 

ïRisk of negative impact of ablational therapy on reproductive 

outcome of women 

üLack of treatment for False-negatives 

ïMissed high-grade CIN cases may progress to invasive disease 
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Adjunctive Methods 

ïTo enhance the diagnostic accuracy of 
morphology based interpretation of CIN 

ïTo increase the diagnostic agreement between 
observers 

  



Biomarkers 

Åp16INK4a 

ÅKi-67 

ÅPro-Ex-C 

ÅHPV L1 capsid 

ÅStathmin-1 

ÅClaudin-1 



The p16INK4a Biomarker 

ÅA cellular protein involved in cell-cycle control  

ÅOver-expression of p16INK4a can be used as a 
biomarker for pre-cancerous and cancerous 
cervical lesions 
ï Surrogate for inactivation of the tumor suppressor protein pRB by high-risk 

HPV E7 oncoproteins 
 

ÅDirect link between over-expression of p16INK4a 
and pathogenetic process of cervical dysplasia 

ÅMeasures the carcinogenic activity of human 
papillomavirus (HPV) at the cellular level 
ï Patient age independent 

ï HR-HPV type independent 
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p16 in Histology 
                                 Staining pattern 

p16 staining in this case is expected to 
be Focal or Negative 

Mitosis 

Transient HPV 
Infection 

Transforming  
HPV Infection 

p16 staining in this case is expected to be Diffuse and 
called Positive 



P16 negativ  
No staining  

Á No staining 

ï¢ƘŜ ǊŀǘƛƴƎ άnegativeέ ǿƛƭƭ ōŜ ŀǎǎƛƎƴŜŘ ƛŦ ǘƘŜ Ǉмс ǎǘŀƛƴŜŘ ǎƭƛŘŜ ǎƘƻǿǎ ƴƻ 
staining reaction 

ÅPanels A and B represent cervical squamous epithelium tissue 
specimens 

ÅPanel C represents an endocervical tissue specimen. Glandular cells 
are negative for the p16 stain. 
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A B C 



P16 negative 
Atrophy  





17 Squamous metaplasia;  H&E stain 
  



18 Squamous metaplasia;  Focal p16 stain 
  

Case example G 


