HPV16
AND CANCER
PREVENTION

PROFESSOR AMBER D’SOUZA, BASED AT JOHNS HOPKINS
BLOOMBERG SCHOOL OF PUBLIC HEALTH IN THE US, IS
WORKING TO DEVELOP IMPROVED MEANS OF DETECTING
ORAL HPV16 INFECTION. THE FINDINGS COULD HELP
DETECT OROPHARYNGEAL CANCERS CAUSED BY HPV
EARLIER AND REDUCE CANCER INCIDENCE
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The human papillomavirus (HPV) is the most
common sexually transmitted infection in the
world, with approximately 43 million HPV
infections in 2018. In most instances, HPV is
combatted by the body’s immune system and
does not cause any health issues or problems.
However, sometimes the infection persists and

leads to problems such as genital warts and cancer.

In addition to causing oropharyngeal cancer, HPV
can cause cervical, anal, penile and vaginal cancer.
There are many different HPV strains that can
cause cancer, but one type, HPV16, causes most
HPV-related cancers.

Around 1% of men and 0.5% of women in the
general US population have an oral HPV16
infection, with 10-20% of men and 4-10%

of women having an oral HPV16 infection at
some time in their life. Most people clear these
infections on their own — through their immune
systems — but, in some people, these infections

persist and, after many years, progress to cause

oropharyngeal cancer (or another form of cancer).

Indeed, HPV causes most oropharyngeal cancers
in the US - this form of the cancer is called
HPV-OPC. However, there are still no effective
screening methods to detect these cancers. It is
with this in mind that Professor Amber D'Souza,
based at Johns Hopkins Bloomberg School of
Public Health, and her colleagues, established

a project that seeks to improve the prevention
and screening of these cancers, with a view to
improving patient outcomes.

IF SOMEONE HAS HAD THE HPV
VACCINE, TO WHAT EXTENT ARE THEY
PROTECTED FROM HPV-OPC?

The HPV vaccine is very good at preventing

new HPV infections, so among vaccinated
individuals the risk of oral HPV infection is

very low. “The HPV vaccine programme began

in 2006 and targets young people because

the HPV vaccine doesn’t help clear an HPV
infection a person already has when they are
vaccinated and so doesn’t work as well among
older individuals,” explains Amber. “By 2045,

the rate of oropharyngeal cancer among young
people (<45 years old) will have halved because of
HPV vaccination that is happening now. Because
most oropharyngeal cancer occurs in older people
~ people who have not been vaccinated -, it will
take several decades before the overall rate of
oropharyngeal cancer decreases.”

WHAT TREATMENT IS CURRENTLY
AVAILABLE FOR HPV-OPC PATIENTS?
There are several means of treating HPV-

OPC patients, including surgery, radiation
chemotherapy or a combination of the two. Many
patients recover completely after treatment,
without any serious side effects. However, for



others the oropharynx can be affected long-term,
making swallowing, tasting and talking difficult.
However, screening for these types of cancers is
difficult and the sooner the cancer is discovered,
the better.

WHY IS SCREENING FOR THESE
CANCERS SO CHALLENGING?

The oropharynx is a part of the throat that is
difficult to see, and it also has deep tonsillar
crypts (tissue pockets) where malignant cells
develop first. In addition, there are usually no
physical symptoms - at least initially — so these
cancers are difficult to detect at the early stages.
“We know oral HPV infection persists for many
years — usually more than 10 - before it leads

to cancer,” says Amber. “Additionally, clinicians
have never seen a pre-cancerous oropharyngeal
lesion, so it is hard to screen for these cancers; by
the time the infections have led to cancerous cells
that cause visible lesions, it is already cancer.”

WHY ARE SOME PEOPLE MORE AT RISK
OF HPV-OPC THAN OTHERS?

HPV infections are transmitted sexually;

genital HPV infections are spread during sex
and can spread to the mouth and cause oral
HPV infection when performing oral sex.

“An individual’s sexual behaviour, such as the
number of partners they have, is an important
risk factor, but it does not completely explain
risk. Because this is a common infection, many
people have a low number of partners but, by
chance, get exposed and become infected,” says
Amber. “Men are more likely to get infected
and less likely to clear these infections. This is,

in part, because of behaviour (men have more
partners, on average) but also because men’s
immune systems appear to be less able to control

HPV infection.”

HOW IS AMBER CONDUCTING

HER STUDY?

Amber and her team are studying people at
increased risk of oral HPV infection, based on
known risk factors. From there, they study how
often oral HPV infections persist and the best

ways to screen for persistent infection. “We
collect risk factor information and biological
samples (like an oral rinse, saliva, blood and urine
samples) and we follow those who have infection
with research and clinical tests,” explains Amber.
“This allows us to explore whether any of the
research biomarkers and clinical tests we are
considering can predict who will have persistent
infection and can help us detect oropharyngeal

abnormalities.”

HOW DOES AMBER DESIGN THE

RIGHT STUDY TO ANSWER HER
RESEARCH QUESTION?

A big part of epidemiology is study design. Amber
explains, “Sometimes, we want to compare
people with and without disease (called a case-
control study) and, other times, we want to follow
a group of people — some with the risk factors of
interest and some without — to see who develops
the disease (called a cohort study).” There are

lots of other study designs. After picking the

right design, Amber sets the criteria for who is
included or excluded from the study enrolment
to ensure there is no bias in the enrolment and
the people in the study are representative. Amber
and her team also focus on making sure they

are measuring their exposure (risk factor) and
outcome (disease) accurately, and collecting the
information on these factors without bias.

WHAT ARE THE CHALLENGES OF
RESEARCH THAT FOCUSES ON
PERSONAL BEHAVIOUR?

An individual’s private behaviour is often a
sensitive subject and can be challenging for
participants to discuss with Amber and her team.
On the other hand, it can be a positive experience
when people get answers to questions they might
have about their behaviours. “There is no way to
cure an existing HPV infection once you already
have it, so it can be difficult when our research
testing identifies people who have an HPV
infection,” says Amber. “Identifying an infection,
without being able to offer a treatment, can
cause people to worry, so we have to balance the
benefits or harms of each research study.”
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WHAT HAVE BEEN THE KEY FINDINGS
SO FAR?

When Amber first began studying HPV, it was
not known that it could cause oropharyngeal
cancer - she was actually part of the team that
was able to show the causality. In addition, her
team has learned how oral HPV infections are
transmitted (sexually) and that it takes more than
10 years for these infections to lead to cancer.
Finally, the team has shown that these infections
do not spread through everyday behaviours, so
patients do not need to worry about actions such
as sharing cutlery or kissing family members. This
information helps those who have oropharyngeal
cancer understand how they became infected
and helps those worried about whether they will
develop oropharyngeal cancer understand risk
levels and what affects that risk.

WHAT ARE THE NEXT STEPS FOR

THE PROJECT?

It is still not known why most people are able

to clear these infections while others cannot. If
Amber and the team can determine the factors
that influence persistence of HPV infection, they
can identify who is most at risk of oropharyngeal

cancer and how to best prevent these cancers.




Epidemiology is the study of disease or injury
patterns in human populations. Initially,
Amber wanted to study environmental science
or wildlife biology, but came to realise that
helping humans was her main interest. Amber
knew she wanted to be an epidemiologist
when she saw the impact it can have on public
health. Epidemiologists are an important

part of preventive health care systems

- Amber has shown in her research how
important epidemiology is in preventing and
treating infections.

Amber’s work has also seen her researching
other infections like HIV and coronavirus,

so there is a need for her to switch between
research areas and compartmentalise the
different projects. “I like to work on questions
where there are still lots of unknowns to answer
- finding those answers is an exciting feeling. |
do work across different topic areas, following
interesting or pressing scientific questions in
whatever area they arise,” explains Amber. “My
training was in infectious disease, and because

| studied HPV (which can cause cancer), it led
me to also become an expert in cancer, and |

now feel at home in both research areas.”

Amber’s work, particularly regarding
COVID-19, necessitates doing interviews with
the press, which has been a big learning curve
for her. As the pandemic worsened, Amber
conducted interviews with the press multiple
times per week in 2020 and 2021, which
naturally made her better — practice makes
perfect! “The parts of my work | most enjoy
are exploring the data to find answers in our
research studies to questions we had, and then
being able to communicate that information
to the people who have questions about

that disease or infection,” she says. “I enjoy
the press interviews because | know it helps
communicate what we know to the public,
which is important to me.”

Amber went into public health to try and make
a difference to people’s lives. “| really believe in
the power of prevention and using our health
tools to decrease suffering and save lives,

EXPLORE A CAREER IN EPIDEMIOLOGY

+ The American Public Health Association has general information about public health,
which is a good place to start. Some health departments have part-time jobs or volunteer
opportunities that can be a great introduction to public health and epidemiology.
www.apha.org

+ ExploreHealthCareers.org provides a lot of useful information, particularly for those based
in the US who are interested in epidemiology.

+ According to Salary.com, salaries for epidemiologists in the US (depending on experience
and role) range between $73,000 and $138,000 (and more when you have a PhD):

www.salary.com/research/salary/benchmark/epidemiologist-salary

|

AMBER’S TOP TIP

Find something you enjoy doing! It took me a while to find epidemiology; | worked in lab
science and as a teacher before working for the health department where | found out how
much | enjoyed public health. For my master’s, | took classes in different fields of public
health. | had never heard of epidemiology, but when | took those courses, | knew | had found
something | really loved and was good at!

such as risk-reduction through changing our
behaviour to reduce infections like HPV, HIV,
or coronavirus from spreading, and promoting
vaccination,” she explains. “l am motivated

to help people who have a disease, whether
that is by improving screening to detect it
early or helping to understand the course of
the disease.”

Epidemiology is a science that is largely about
how to correctly design, conduct and analyse
research studies. As many of the more direct
exposure-disease links have been worked out,
the questions being asked are about increasing
complex relationships where many factors
interact. If you want to help humans and
advance our understanding of diseases, then
epidemiology might be the perfect career!
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WHAT WERE YOUR INTERESTS WHEN
YOU WERE GROWING UP?

| have always been interested in health and
taking care of people. When | was in high
school, | volunteered in a hospital and in

nursing homes.

WHO OR WHAT INSPIRED YOU TO
BECOME A SCIENTIST?

| was always interested in science. Early on, |
thought | might be involved in environmental
science or wildlife biology. | majored in biology
in college and thought | might study primate
behaviour like Jane Goodall, but after living

in a rain forest during my semester abroad in

college, | realised | would miss people when

ilOVl DID AMBER BECOME
AN EPIDEMIOLOGIST?

doing extended field work and was drawn to
human health even more than animal and

plant health.

WHAT ATTRIBUTES HAVE MADE YOU
SUCCESSFUL AS A SCIENTIST?

| am very organised and good at making

and implementing plans, which has really
helped with all the self-imposed steps

needed to be successful in academia. The
scientific process has a lot of ups and downs
- experiments that don’t work, hypotheses
that are wrong, projects or papers you work
on that are rejected or need major changes
-, so resilience to try again and confidence in
yourself (combined with lots of hard work and

being able to hear, incorporate and grow from

feedback) are also important.

HOW DO YOU OVERCOME
OBSTACLES/SWITCH OFF FROM
YOUR WORK?

I love what | do but it is also very important

to me to have life balance - time with my
family, and some time for self-care (be that to
exercise, read a book or unwind). Sometimes,
it is hard to maintain the balance and | do
work on many weekends, but | set aside time
each day when | put away my phone, stop
reading emails and switch off work. Being
organised helps with this, so things aren’t done

last minute.



