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Opportunities - Cervical cancer

Stage 0-I

Fertility preserving
 Nonsurgical – Chemoprevention 

 Improved surgical procedures

Stage I-IV Advanced/
Recurrent 

 Adherence to Standards

 Effective Chemotherapy

 Biomarkers to guide therapy

 Diverse Workforce

 Survivorship



Potential Years of Life Lost (PYLL)
Average years of life lost – 20.7 – 23.7 years

Top cancers in women in US

Most frequent cancers in Norway
Song et al. Cancer Epidemiol Biomarkers Prev 2020
Brustugun et al. B J Cancer 2014

Years

Years

PYLL per death

Ave. YLL per 
cancer type



Adhere to the Science
External Beam Radiation • Brachytherapy • Chemo • Time

Misalignment of $ 
to quality treatment

Fragmented Care 
Poor patient 

resources; low 
volume hospitals

Stagnant Survival 
Rates

Inadequate treatment 

Lack of Skilled 
Workforce

Poor training in 
brachytherapy

< 50% women receive 
National Comprehensive 
Cancer Network (NCCN) 

guideline treatment

Gaffney et al. Gynecol Oncol 2018
Han et al. Int J Radiat Oncol Biol Phys 2013
Gill et al. Int J Radiat Oncol Biol Phys 2014
Pfaendler et al. Obstet & Gynecol 2018
Robin et al. Gynecol Oncol 2016



Expand the Science
Advanced-Recurrent Cervical cancer

median age women - 50 years

GOG 240 - NCT00803062
Chemotherapy +/- Bevacizumab

Tewari et al. NEJM 2014 & Lancet 2017

KEYNOTE-826 - NCT03635567
Platinum-based chemotherapy with or 
without bevacizumab +/- pembrolizumab

2 years
70% progressed
50% dead

Colombo et al. NEJM 2021

4 years 
< 20% alive



Expand the Science
Advanced-Recurrent Cervical cancer

Chemotherapy landscape
Cisplatin/Carboplatin >30-40% response without previous chemo and < 20% with previous chemo
Paclitaxel/Docetaxel
Topotecan
Ifosfamide

Bevacizumab. anti-VEGF – 10.9% response (with cisplatin and paclitaxel – 50% response)
Pebrolizumab, anti-PD-1 – 12.2% response in phase II (with platinum-based treatment – 65.9%)
Tisotumab, antibody drug conjugate directed to Tissue factor-MMAE – 24% response in phase II

Underdevelopment
Anti-CTLA-4
DNA vaccines
Cell-based therapies
PARPs, fusion proteins



Focus on the Cancer - Tissue Specificity
Not all cancers are the same and not all cervical tumors are the same

Drivers 2
PIK3CA - 40%/ APOBEC

3q amp (TP63) - 66%

Drivers 3
EP300
FBXW7
PTEN
HLA-A

ARID1A
NFE2L2
HLA-B
ERRB3
KRAS

MAPK1
.
.
?

< 11%

Drivers 1
TP53
RB

96%

Viral Integration



Focus on the Cancer
Gaps at Cancer Funding

Drivers 2
PIK3CA - 40%/ APOBEC

3q amp (TP63) - 66%

Drivers 3
EP300
FBXW7
PTEN
HLA-A

ARID1A
NFE2L2
HLA-B
ERRB3
KRAS

MAPK1
.
?

< 11%

Drivers 1
TP53
RB

96%

Viral Integration

NIH Cervical 
Cancer Funding



Expand the Data and Sharing – NIH big science collaborations  
Window into 422 invasive cervical cancers

The Cancer Genome Atlas (TCGA)     NCI - NHGRI
HIV+ Tumor Molecular Characterization 
Project (HTMCP)  NCI - OGC & OHAM

Gagliardi et al. Nature Genetics 2020
TCGA et al. Nature 2017

Tools - MSK cBioPortal; UCSC Xena; Broad IGV, 
Firehose……… 



100’s publications



Follow the Science - HPV integration impacts human genome

Extrachromosomal DNA
-oncogene amplification

eRNA
-regulate target geneEnhancer

-activation or acquired

Loss of TAD organization
- Facilitate enhancer-promoter 

communication
- Impairment of loop extrusion

Chromatin interactions (spatial organization 
of the genome) 

Disruption of TF 
binding sites

Regional sites of 
epigenetic changes

Regional 
amplification

Alter transcription of oncogenes or tumor 
suppressor genes

?
?



Using integration sites to illuminate novel cervical cancer target genes
Long-read DNA & cDNA sequencing technology

Methylation at HPV integration events – HPV 
genes and nearby human genome

MCW – Marissa Iden, Sharon Tsaih, Rachel Mutchler
BCGSC – Marco Marra Vanessa Porter, Kieran O’Neill

Allele specific methylation

ecDNA Allele specific expression

In-vitro & in-vivo tests of new targets

Iden et al. Br J Cancer 2021
R21 CA241013



Translating Science through Diverse Workforce
Recruit and train ethnically, racially, and linguistically diverse individuals 

to be clinical research professionals

R25CA221715



Daniela Gerhard, PhD
Director of NCI’s Office of Cancer Genomics

1953 - 2021

NCI’s Gerhard Remembered

TCGA and HTMCP 
projects

https://nihrecord.nih.gov/2021/07/23/ncis-gerhard-remembered
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Translating Science to improve Stagnant Cervical Cancer 
Survival Rates  

• Expand the Science - Until primary and secondary preventive measures have eliminated 
cervical cancer - - increase basic and translational cancer research, clinical trials, in-vivo models, 
biobanking and data sharing for stage 0-IV cervical cancer 

• Encourage Adherence - Align cancer care payments to high-quality, evidence-based care 
models

• Mobilize Resources - Improve access to high quality care for all patients – through funding for 
travel, housing, and provide infrastructure for collaboration with regional hospitals

• Expand Trial Access - Step up clinical trial enrollment for novel agents through funding and  
international collaborations

• Develop the Workforce - Increase diversity and investment in work force training to deliver 
complex multi-disciplinary care and increase clinical trial participation



Questions
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