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THE EXPERTS INTRODUCTION
Leading experts in cervical cancer provide an 
update on biomarkers in screening and monitoring, 
the role of the tumour microenvironent and the 
latest data for new and emerging treatments. 

After watching this touchEXPERT OPINIONS, you 
should be able to:

• Recognize the importance of biomarker 
testing in the screening and monitoring of 
cervical cancer

• Discuss the role of the tumour 
microenvironment in the development and 
progression of invasive cervical cancer

• Interpret the most recent data for new 
potential therapies for advanced or 
recurrent cervical cancer

LEARNING OBJECTIVES

• The current role of biomarker testing 
in cervical cancer and how this might 
change in the future

• The impact of the tumour 
microenvironment in cervical cancer and 
how it can be targeted in treatment

• The latest data on new and emerging 
treatments for cervical cancer, including 
immunotherapy

TOPICS DISCUSSED
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HOW WILL BIOMARKER TESTING IMPROVE 
OUTCOMES IN PATIENTS WITH ADVANCED/ 
METASTATIC CERVICAL CANCER?

Dr Marilyn Huang

Marilyn Huang, gynaecologic oncologist at the 
University of Miami Sylvester Comprehensive Cancer 
Centre in Miami, Florida, United States. 

What biomarkers are currently available 
and how do they inform the management 
of patients with cervical cancer?

This is a really great question that showcases 
the progress we have made in cervical cancer 
over the past decade. Probably two of the more 
commonly used biomarkers in the United States 
are PD-L1 and HPV. Persistent HPV infection is 
the most important factor in the development 
of cervical cancer and is routinely used in 
clinical practice as part of screening. High-risk 
HPV detected on screening will require further 
evaluation such as a colposcopy, biopsy or 
increased surveillance, depending on the clinical 
scenario. PD-L1 has been increasingly utilized 
over the past 2 years since the Food and Drug 
Administration approved pembrolizumab for 
patients with recurrent or metastatic cervical 
cancer with disease progression on or after 
chemotherapy whose tumours express  
PD-L1 with a composite score of 1 or greater by an 
FDA-approved companion diagnostic test. Not 
commonly used in the United States but in  
other countries, squamous cell antigen, CEA,  
CA 19-9 and CA-125 have all been investigated as 
biomarkers to potentially correlate with prognosis 
or to monitor cervical cancer for potential 
recurrence. Unfortunately, none of them have 
demonstrated high enough specificity for clinical 
use. In the US, another biomarker occasionally 
used in advanced or recurrent cervical cancer 
is the Moore Criteria. This is a scoring system of 
five clinical factors that predict chemotherapy 
response in patients with cervical cancer. 
This scoring system has been prospectively 
validated in a large clinical trial with high- and 
moderate-risk patients deriving the greatest 
benefit of adding bevacizumab to combination 
chemotherapy. 

How are biomarkers integrated with the 
use of immunotherapy for cervical cancer?

For patients diagnosed with cervical cancer  
outside of a clinical trial, PD-L1 
immunohistochemistry positivity is needed to 
obtain immunotherapy as treatment in the United 
States. This is largely based on two pivotal trials, 
the first of which was an open-label phase Ib 
study of pembrolizumab in solid tumours that 
included a cohort of 24 women with advanced 
squamous cell cervical cancer. In this group, the 
objective response rate was 17% with 4 patients 
achieving a partial response. Another 12.5% of 
patients achieved stable disease. Overall survival 
at 12 months was 40%. Based on this study in 
which pembrolizumab was well tolerated and 
demonstrated enough durable anti-tumour 
activity, a second study was launched. This was 
a phase II multicohort study that also included 
squamous cell cervical cancer. Patients were 
enrolled without checking tumour PD-L1 status 
and the objective response rate in this cohort was 
about 14%. Retrospectively, when  
PD-L1 was assessed, there were no responses 
noted in patients with tumours not expressing 
PD-L1, which is why the FDA requires PD-L1 
expression for treatment with pembrolizumab. 
In a third trial, the phase II portion of CheckMate 
358, cervical cancer patients were randomized 
to different dosing combinations of nivolumab, 
another checkpoint inhibitor, in combination 
with ipilimumab, which is a CTLA-4 inhibitor. 
In both arms the objective response rate was 
approximately 36% in patients that had received 
prior systemic therapy and about 46% in patients 
who had not received systemic therapy. Similar 
to the two prior trials I just mentioned, patients 
that had PD-L1 immunohistochemistry ≥ 1% 
demonstrated higher objective response rates 
than those <1%. 
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What are the most promising biomarkers 
under investigation? 
 
 
There are a variety of biomarkers currently under 
investigation, including HPV. While the persistent 
presence of high-risk HPV is a predictor of 
transformation from dysplasia to cancer, studies 
have suggested that sustained expression of 
oncogenic genes E6 and E7 is involved in cervical 
cancer progression by degradation of p53 and 
deactivation of retinoblastoma protein. There 
have been some studies looking at the viral load 
of HPV but that is not ready for a clinical use at 
this time. MicroRNAs are also associated with 
tumourigenesis and sequencing data from The 
Cancer Genome Atlas reported on microRNA 
clusters that have been associated with cervical 
cancer. For example, microRNA 944 has recently 
been evaluated in cervical cell lines and in 
both normal and cervical cancer tissues with 
correlation to HPV infection. High microRNA 944 
was associated with bulkier tumour, lymph node 
metastasis and a shorter overall survival. There 
are many other microRNAs screened through 
the TCGA differential data analysis that are also 
being investigated as novel diagnostic and 
prognostic markers. Similar to other malignancies, 
higher ratios of tumour infiltration with  
CD8-positive lymphocytes to CD4 regulatory 
cells are associated with improved survival and 
may be a useful prognostic marker. Altered 
mechanisms of epigenetic regulation in cervical 
cancer including DNA methylation in post 
translational modification of histamine proteins 
studies have reported that modifying enzymes 
such as histone deacetylase, such as HDAC1 and 
HDAC2, are over expressed in cervical cancer 
and as such HPV-driven chromatin regulation 
in cervical cancer is of interest for its potential 
prognostic relevance. Other molecules that  
have been examined like VEGF-C, VEGF-D,  
YLK-40 and macrophage colonies stimulating 
factor, which are all secreted by cancer cells 
and play a role in growth, angiogenesis or 
protect against apoptosis, also require further 
development before they are ready for  
clinical use. 

How do you see emerging biomarkers 
being incorporated into clinical practice? 

Since the TCGA project began, our understanding 
of cancer through molecular characterizations 
has deepened significantly and from that we 
have made advances in cancer treatment. In 
a relatively novel approach, radiomics uses a 
mathematical and statistical approach that 
extracts information from medical images that 
have the potential for predicting stage, node 
status, relapse and survival in cervical cancer 
patients. This application of imaging technology 
as a non-invasive biomarker is extremely 
compelling. Researchers have been developing 
a prognostic model of integrating whole tumour 
apparent diffusion coefficient from pre-treatment  
diffusion-weighted MRI with HPV genome typing 
to try to predict disease-free survival and overall 
survival in women receiving chemoradiation 
for locally advanced cervical cancer, so this is 
a whole new way to predict survival in cervical 
cancer patients. Additionally immunotherapy 
in cervical cancer is still relatively early stage 
and the role of other potential biomarkers such 
as microsatellites instability, mismatch repair 
deficiency, possibly tumour mutation burden high, 
which is defined in other tumours as ≥10 mutations 
per megabase, are all still being investigated 
as biomarkers in cervical cancer. As we develop 
clinical trials that incorporate immunotherapy into 
frontline and second-line therapies, additional 
novel biomarkers can be further explored and 
validated. 
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HOW CAN WE HARNESS THE TUMOUR  
MICROENVIRONMENT FOR THE BENEFIT OF 
PATIENTS WITH ADVANCED/METASTATIC  
CERVICAL CANCER?

Dr Julius Strauss

My name is Dr Julius Strauss. I trained in internal 
medicine at Stony Brook University in New York and 
did my internal medicine residency at Montefiore 
Medical Center in New York. I’ve done my medical 
oncology fellowship and currently am a medical 
oncologist and cancer researcher at National 
Institutes of Health in Bethesda, Maryland in the US. 
I’ve particularly specialized in HPV-related cancers 
and immunotherapy treatments for HPV-related 
cancers including cervical cancer. 

What is the tumour microenvironment 
and what are the key contributors to 
the development and progression of 
cervical cancer? 

The tumour microenvironment is a very complex 
environment which surrounds the tumour. It’s 
basically everything that’s immediately adjacent to 
and around the tumour. It consists of blood vessels 
as well as many different types of non-cancerous 
cells, many of which are immune cells. These immune 
cells can be stimulated immune cells which are 
anti-cancerous, such as cytotoxic CD8 cells as well 
as CD4 helper cells. They can be natural killer cells. 
You can also have immune cells that are functioning 
in a regulatory role, they’re immunosuppressive. 
These include T regulatory cells, myeloid-derived 
suppressor cells as well as tumour-associated 
macrophages, otherwise called M2. There are other 
cells, but these are the most common ones that 
are looked at in the tumour microenvironment as 
far as researching potential therapeutic options. 
The tumour microenvironment also includes many 
signalling molecules, either between immune cells or 
between other cells in the tumour microenvironment. 
These signalling molecules are usually referred to 
as cytokines. It also includes fibroblasts which are 
cells responsible for making the extracellular matrix 
of the tumour microenvironment, which forms the 
support structure by which all the cells live in this 
environment, usually composed of several different 
components but most predominantly collagen. So, 
all these together make up the most researched 
parts of the tumour microenvironment and while 
they all probably play a role in cervical cancer 
progression, as well as other tumours, the main key 
contributors are probably the immune cells in the 
tumour microenvironment and whether or not they’re 
able to recognize cervical cancer cells and respond 

What is the role of HPV infection in 
the development and progression of 
cervical cancer?

The most commonly studied method by which HPV 
infection causes the development of cervical cancer 
is through its oncoproteins, E6 and E7. There are many 
different types of HPV. They’re generally categorized 
as low risk and high risk. They all possess E6 and E7 
proteins but in the high-risk types of HPV, the E6 and 
E7 proteins generally have a different function  
than they do in low-risk types. In the high-risk  
HPV types, the E6 protein tends to, among many 
other functions, leads to degradation of a tumour 
suppressant protein called p53 and the E7 protein 
tends to inactivate another tumour suppressor 
protein called retinoblastoma. It does this by binding 
to the retinoblastoma protein and preventing its 
ability to bind to a transcription factor called E2F, 
which is very important in controlling cell cycle and 
transitioning from one phase of the cell cycle to the 
next phase, which controls cell growth. E2F leads 
to uncontrolled cell growth. The retinoblastoma 
protein binds to E2F and prevents it from being free 
to always control cell growth. E7 leads to the inability 
of retinoblastoma protein to bind E2F, so that E2F is 
free to induce uncontrolled cell growth. Generally 
speaking, while there are many other mechanisms 
for these two oncoproteins to drive infected cells 
to become cancerous, these are the two most 
studied mechanisms - their effect on p53 as well as 
retinoblastoma tumour suppressive proteins. 

to them to help eliminate them or control them, or 
whether they’re not able to recognize those cells and 
effectively contain them.
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How can the tumour microenvironment 
be targeted for therapeutic purposes in 
cervical cancer? 

One thing I mentioned earlier is that E6 
oncoprotein from HPV has the ability to 
downregulate the interferon signalling pathway 
in infected cells, and this is quite critical for the 
ability to signal the immune system to be able to 
attack these cells and attack the cancer. There 
are several strategies that are basically trying to 
overcome the general problem that T cells are not 
effectively activated against cancer cells or these 
infected cells as they are normally against virally 
infected cells. Some of the strategies include the 
development of therapeutic vaccines which can 
present antigens from these cancer cells such as 
E6 or E7. That’s more of a specific activation of  
T cells. You can also have a non-specific 
activation of T cells by introducing cytokines which  
non-specifically activate the T cells, such as 
interleukins, including interleukin-2 and -12 and 
interleukin-15. There are many trials evaluating the 
introduction of these interleukins in combination 
with either checkpoint inhibitors or plus or minus 
vaccines to be able to get T cells activated at the 
level of the tumour microenvironment against the 
cervical cancer. Similarly. you can block CTLA-4, 
to turn on a non-specific activation. CTLA-4 is a 
non-specific inhibitor in the periphery, away from 
the tumour microenvironment, but you can block 
it and therefore non-specifically activate T cells 
which then travel to the tumour microenvironment. 

How does HPV interact with the tumour 
microenvironment and the immune 
system leading to cancer progression and 
invasive disease? 

HPV has several direct and indirect mechanisms 
by which it tries to control the immune system 
and cause an immunosuppressive tumour 
microenvironment or evade the immune 
system’s normal attack on virally infected cells. 
HPV affects infected cells by suppressing the 
interferon signalling pathway, which is a key 
pathway by which cells infected by any major 
type of virus are able to signal to the immune 
system that they need to respond to the infection. 
HPV does this through E6 and by its effect on 
the interferon signalling pathway, and therefore 
the T cells can’t really form a good response 
to these infected cells. E6 and E7 have also 
been found to affect the expression of TGF-β in 
infected cells. TGF-β is also secreted out of the 
cells into the tumour microenvironment and it’s 
upregulated. TGF-β expression produces more of 
an immunosuppressive tumour microenvironment 
and causes the T cells to not operate effectively 
and causes immunosuppressive cells, such as 
myeloid-derived suppressor cells and Treg cells, 
to be more immunosuppressive. Clearly the effect 
of the immune system is not just about what 
HPV or cervical cancer cells do to the immune 
system, but what about the patient’s own baseline 
immune system to begin with? There are some 
data suggesting that people with different 
polymorphisms on the receptors of their immune 
system, such as TGF-β receptor, may be more 
likely or less likely prone to develop cervical cancer 
and other HPV-related cancers or to have worse 
or better prognosis once they do develop these 
cancers. And the other thing I’ll add is that PD-L1 is 
something that’s very well studied and, at least in 
earlier stages of cervical cancer or pre-malignant  
lesions such as cervical intraepithelial neoplasia, 
it’s been found that higher expression of  
PD-L1 on those cells generally leads to more rapid 
disease progression and a greater chance of 
CIN converting to cancer. In general, about 80% 
of patients with cervical cancer do have some 
expression of PD-L1 on their tumours but, despite 
that overall high expression frequency-wise, only 
about 12–14% of patients with cervical cancer 
end up responding to PD-L1 therapy; so there are 
clearly many other components of the tumour 
microenvironment that are important in inhibiting 
the ability of the immune system to effectively 
get rid of cancer cells that we have to look at and 
continue research and that are promising targets 
for future treatments.
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Prof. Isabelle Ray-Coquard

Hello, I’m Professor Isabelle Ray-Coquard, a 
medical oncologist in Centre Leon Bérard, Lyon, 
France, and I’m the current President of the 
GINECO Group, France. 

What is the current standard of care for 
patients with advanced/metastatic and 
recurrent cervical cancer and what are the 
limitations of current treatments?

We have several international guidelines to treat 
patients with cervical cancer but in Europe or in 
the US there are quite similar recommendations for 
the management of these patients. More specifically, 
in metastatic disease all the guidelines recommend 
a combination of chemotherapy including platinum 
and paclitaxel, carboplatin or cisplatin, adding 
bevacizumab for patients with a good performance 
status and without any contraindications. 

The NCCN guidelines insist on the fact that 
cisplatin must be the preferred drug for patients 
who did not receive platinum before. After that, 
unfortunately we have very few options in the 
management of cervical cancer in relapse 
after first-line chemotherapy. We use several 
combinations of platinum plus paclitaxel in 
Europe. The good news in the US is that we 
have pembrolizumab and it is a drug accepted 
for patients with PD-L1 positive status or for 
patients with an MSI-high tumour. Also, the NCCN 
guidelines insist on the use of gemcitabine, 
ifosfamide, irinotecan, which can be used for 
these patients. But, as you know, unfortunately 
the results of the majority of this chemotherapy 
did not report very good results for patients with 
recurrent disease. It is for this reason that we 
focus on PD-1 or PD-L1 inhibitors. 

ARE WE ON THE VERGE OF A NEW 
HORIZON FOR PATIENTS WITH ADVANCED/
METASTATIC  CERVICAL CANCER?

You can also activate T cells at the level of  
the microenvironment by blocking PD-1 or  
PD-L1 or other checkpoints, such as TIGIT, Lag-3 
or Tim-1. There are several others that are being 
currently evaluated. In addition you can block 
the inhibitory cytokines such as TGF-β, or attempt 
to block the inhibitory cytokines such as TGF-β, 
that the cervical cancer cells but also tumour 
microenvironment is producing, by agents that 
are also being studied in clinical trials which 
have different methods of blocking TGF-β. This is 
potentially another promising avenue of research 
for these kinds of cancers.  

So overall what you’re trying to do through 
these general strategies is to change the overall 
signalling from a more immunosuppressive 
signalling, mostly through cytokines and 
checkpoints, to a more immunostimulatory 
signalling for T cells and get them better activated 
and take away any checkpoints that may be 
preventing them from effectively attacking 
cervical cancer. Other large areas of research 
are adoptive T-cell transfers, either genetically 
engineered T cells meant to specifically target 
E6 or E7 or T cells that have been developed 
to recognise E6 and E7 and so will attack 
cervical cancers, as well as tumour-infiltrating 
lymphocytes which are taken from patients as 
they initially show promise for responding to the 
cancer, they are grown up to large amounts and 
re-injected into the patients.
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More recently at ESMO 2020 this year, we also 
have another combination of a PD-1 inhibitor plus 
a CTLA-4 inhibitor, balstilimab and zalifrelimab, 
which also reported interesting results in this 
population of patients with clearly very few 
options available. The safety profile seems to 
be manageable for this specific population of 
patients. 

There is also another ongoing trial including a 
compound, a PD-1 CTLA-4 bispecific antibody, which 
could be of interest for this population and we also 
wait for the cemiplimab phase III trial, an anti-PD-1 
antibody also in cervical cancer, where we hope to 
have the results next year. 

What does therapy with immune 
checkpoint inhibitors hold in the near 
future for the treatment of cervical cancer?

As you heard, we have several results reporting 
that immunotherapy could be of interest in 
cervical cancer and we have also a combination 
of immune treatment reporting interesting results. 
The first one reported was the combination of 
nivolumab plus ipilimumab, which mentioned 
some efficacy for patients who did not receive 
treatment in relapse or who also received 
treatment in relapse. We have seen with this 
combination that we have more efficacy with a 
higher dose of ipilimumab for patients who have 
already received treatment before. We have also 
very good results with nivolumab and ipilimumab 
low dose when the patient did not receive 
chemotherapy before. The safety profile is quite 
good and those results are really encouraging. 

We have two phase II trials reporting some 
interesting efficacy with pembrolizumab or with 
nivolumab in this population of patients. The 
result for pembrolizumab is clearly much more 
interesting for patients who have a tumour 
expressing PD-L1, with a response rate close to 15% 
and a median duration of response of more than 4 
months. Nivolumab reports quite similar results in 
a broad population of patients. 
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What is bintrafusp alfa and what outcomes 
have been reported to date in  
cervical cancer?

Bintrafusp alfa is a very interesting drug. It is 
an antibody bifunctional which is able to block 
the PD-L1 site and also the TGF-β receptor. This 
compound reported very attractive results in the 
phase I study involving advanced solid tumours 
and more specifically cervical cancer, where we 
have seen some very good results in terms of 
response rate; 24% with monotherapy which can 
be really of interest, again, in the population where 
we have very few options available. 

How does tisotumab vedotin work and what 
outcomes have been reported to date?

There are also interesting results with tisotumab 
vedotin. Tisotumab vedotin is an antibody-drug 
conjugate specifically dedicated to tissue factor. It’s 
able to block these receptors and to introduce an 
antimitotic agent, MMAE, a tubulin polymerization 
inhibitor. It also reports nice results, first in the phase I 
trial but also in the phase II dedicated to recurrent or 
metastatic cervical cancer. Again, in these two trials 
the response rate is between 22–24% of response rate 
with a median time to response very short, 2 months, 
and a median duration of response between 6–8 
months. The phase III will be starting soon.    

In your opinion, how will emerging agents 
and combinations be integrated into the 
current treatment paradigm for  
cervical cancer?

All those phase II trial report how immunotherapies 
are important in cervical cancer and we have 
several data, pre-clinical data and clinical data, 
to consider that for sure immunotherapy is a good 
option for those patients with a safety profile quite 
better than chemotherapy. For this reason, we 
are ongoing to include patients in different phase 
III trials to use the PD-1 or PD-L1 inhibitor already 
since the beginning of the first-line metastatic 
disease. It is what we observed in the KEYNOTE 
trial including pembrolizumab plus chemotherapy 
plus or less bevacizumab, but also in the BEATcc 
trial including atezolizumab in combination with 
bevacizumab and chemotherapy. Bevacizumab 
is mandatory in this clinical trial dedicated to 
metastatic disease. More recently we’ve seen two 
different clinical trials, phase III trials, involving 
pembrolizumab for advanced, locally advanced 
cervical cancer, patients that did not receive any 
previous systemic therapy; and also the CALLA trial 
involving durvalumab treatment in combination 
with chemotherapy also for locally advanced 
cervical cancer not already pre-treated. So we see 
with this phase III trial, and we hope that it will be a 
positive trial, that immunotherapy with come early 
in the management of cervical cancer and it’s 
good news for the patients, I’m sure of that. 
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CA-125, cancer antigen 125; CA 19-9, carbohydrate 
antigen 19-9; CD, cluster of differentiation; CEA, 
carcinoembryonic antigen; CIN, cervical intraepithelial 
neoplasia; CTLA-4, cytotoxic lymphocyte antigen-4; 
DNA, deoxyribonucleic acid; E2F, E2 factor; ESMO, 
European Society for Medical Oncology; FDA, U.S. 
Food and Drug Administration; GINECO, Groupe 
d’Investigateurs National des Etudes des Cancers 
Ovariens et du sein; HDAC, histone deacetylase; HPV, 
human papillomavirus; LAG-3, lymphocyte-activation 
gene 3; microRNA, micro ribonucleic acid;  

MMAE, monomethyl auristatin E; MRI, magnetic 
resonance imaging; MSI, microsatellite instability; 
NCCN, National Comprehensive Cancer Network; p53, 
tumour protein p53; PD-1, programmed death 1; PD-
L1, programmed death-ligand-1; TCGA, The Cancer 
Genome Atlas; TGF-β, transforming growth factor beta; 
TIGIT, T-cell immunoreceptor with Ig and ITIM domains; 
TIM-1, T-cell immunoglobulin and mucin 1; Treg, 
regulatory T cell; VEGF, vascular endothelial growth 
factor; YLK-40, tyrosine lysine leucine 40.
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