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HPV Infection:
Immunizing for 
Cancer Prevention

Tracie Newman, MD, MPH, FAAP
Pediatrician, Sanford Health

Medical Director, NDSU CIRE
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Greatest increase in MO 

are for HPV vaccination

Proportion of 
adolescent vaccine 
missed 
opportunities (MO) 
at well child visits

S U B  P O I N T

Describe the epidemiology and pathology of human 

papillomavirus (HPV).
1

Summarize HPV vaccine efficacy, real-world effectiveness, 

and current coverage data.
2

Apply effective communication strategies to improve HPV 

vaccination confidence and reduce missed opportunities 

in practice.

3

Objectives
By the end of today we hope 

you feel more confident in 

addressing HPV vaccination 

with patients and have fewer 

missed opportunities! Epidemiology 
and Pathology
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$174 M $271 M $691 M $775 M

$16 BILLION
New STIs 

totaled

in direct medical costs in 

2018

HB

V
$45 M

HSV-

2
$91 M

Trichomoniasi

s
$144 M

Syphilis Gonorrhea Chlamydia HPV
$13.7 B

HIV

CDC, 

2025

HPV is the MOST common STI 
worldwide.

90%
Most HPV infections (9 out of 10) go away 

on their own within 2 years. 

But sometimes, HPV infections will last 

longer and can cause certain types of cancer. 

85% of people will get an HPV infection in 

their lifetime. 

Almost every unvaccinated person who is 

sexually active will get HPV at some time in 

their life. 

Genital HPV Prevalence in Men

~1 in 3 men over 15 years old 

are infected with 1+ genital 

HPV type

1 in 5 are infected with high-

risk HPV types

HPV prevalence highest in 

young adults, peaking at 25-29 

years old

Mucosal/Genital 

sites of infection

Low riskHigh Risk
(non-oncogenic)(oncogenic)

16, 18, 31, 33, 45, 52, 58, 35, 39, 51, 56, 59, 

68

6, 11

High- or low-grade lesions of genital tract

Cervical, anal, penile, vaginal, vulvar, and 

oropharyngeal cancer

Low-grade lesions of genital tract

Anal and genital warts

Respiratory papillomatosis (benign wart-like 

tumors that form inside the larynx)

Cutaneous sites of 

infection

“Common” hand 

and foot warts

HPV Genotypes and Their Disease Associations HPV - From Warts to Cancer
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Pathogenesis of HPV Infection

196,000
Cervical Precancer 

Cases

11,100
Cervical 

Cancer 

Cases

4,000
Deaths

9 IN 10 CASES OF CERVICAL 
CANCER IN THE U.S. ARE 
CAUSED BY HPV

CERVICAL CANCER IS THE 4TH MOST 
COMMON CANCER IN WOMEN 
GLOBALLY.

CERVICAL CANCER WAS ONCE THE 
LEADING CAUSE OF CANCER 
DEATHS AMONG WOMEN IN THE 
U.S. HPV VACCINES AND CERVICAL 
CANCER SCREENING HAVE MADE 
IT ONE OF THE MOST 
PREVENTABLE CANCERS. 

Cervical 
Cancer 
E V E R Y  Y E A R  I N  T H E  U . S .T

H

% of New HPV-Associated Cancer Cases Each 
Year in the U.S. 

Women (21,800 cases per year) Men (16,000 cases per year)

HPV + Oropharyngeal Cancer

of oropharyngeal cancers are 

caused by HPV60-80%
A majority are caused by HPV type 16

HPV-positive oropharyngeal cancers differ from 

HPV-negative ones: younger age at diagnosis, less 

smoking/alcohol history, better response to treatment.

Oropharyngeal cancers are more common in men than 

women.

HPV + Cardiovascular Outcomes

higher risk of cardiovascular 

disease40%
higher risk of coronary 

artery disease2X

Relative to HPV-negative participants, HPV 

patients had a:

After adjusting for factors various factors - HPV 

patients had a 33% higher risk of cardiovascular 

disease.
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HPV + Infertility

IN WOMEN:

High-risk HPV may increase odds of 

infertility (evidence mixed)

Possible impact on endometrial 

implantation and trophoblastic cells

Treatment of cervical lesions (e.g., LEEP, 

cone biopsy) can increase risk of cervical 

changes affecting pregnancy

IN MEN:

HPV linked to reduced sperm motility and 

quality

May cause abnormal sperm morphology and 

DNA fragmentation

Associated with oxidative stress 

affecting sperm function

Treatment for cervical cancer (e.g., 

hysterectomy, radiation, chemotherapy) can 

cause infertility

Put HPV in Perspective: Incidence of Disease in Pre-Vaccine Era

The Vaccine

What does the HPV 
vaccine cover?
GARDASIL 9 IS THE ONLY VACCINE CURRENTLY AVAILABLE 
IN THE U.S.

NORTH DAKOTA STATE UNIVERSITY

CENTER FOR IMMUNIZATION RESEARC H AND EDUCATION

2006

Quadrivalent HPV vaccine 

licensed (Gardasil, 4vHPV)

2009

Bivalent HPV vaccine licensed 

(Cervarix, 2vHPV) 

2014

9-valent HPV vaccine licensed 

(Gardasil 9, 9vHPV)

HPV types 
included in 
HPV 
vaccines: 9-valent

Quadrivalent

6 11 16 18 31 33 45 52 58

Bivalent

ONLY currently available HPV vaccine in the U.S.

Evolution of HPV vaccination recommendations - U.S. 

2006
Recommendations for girls
Routine: 11 or 12 years, can be started at age 9

Catch-up: through 26 years 3-dose schedule

2011
Recommendations for boys
Routine: 11 or 12 years, can be started at age 9

Catch-up: through 21 years 3-dose schedule

2016
2-dose schedule
if first dose age <15 years

2019
Updates to recommendations
Catch-up: through 26

Shared clinical decision-making: some 

adults

27 through 45 years
Quadrivalent Vaccine Available

Bivalent Vaccine Available

9-Valent Vaccine Available

Vaccines 

Available

19 20
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66-70% 15-20%

55% 18%

49% 14%

79% 4%

4%

80% 11%

48% 9%

63%

51% 9%

HPV-Associated Cancers by Serotypes in 9-Valent Vaccine

81-90%

73%

63%

83%

91%

57%

67%

60%

HPV Vaccine: Who Gets it and When

Adults >26 years

Shared clinical decision-making 
for some people 27-45 years. 
HPV vaccines are not licensed 
for >45 years.

9-26 years

Routinely recommended at 11-
12 years (ACIP – can be given 
down to age 9 years) or starting 
at 9 years (AAP). Catch-up 
vaccination recommended for 
everyone through 26 years.

Administration

2 doses if started <15 years; 3 doses if after. No prevaccination 
testing.

Cervical cancer screening

All routine screening guidelines should be followed

Special populations and medical conditions

Pregnancy: delay until after pregnancy; pregnancy testing not 
needed before vaccination. 

Breastfeeding: safe to receive 

Vaccine Efficacy

Take home 
message

J u s t  l ike  p u tt in g  o n  a b ike  h e lm e t  BEFO RE 

go in g  o n  a b ike  r id e  to  p ro te ct  again s t  

h e ad  in ju ry. . .

. . .HPV v accin at io n  is  INCREDIBLY e ffe ct iv e  

i f  g iv e n  BEFO RE e xp o s u re  to  th e  v iru s .

25 26
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9vHPV vaccine immunogenicity and effectiveness ~10 years after 3 

doses of 9vHPV vaccination – boys and girls 9-15 years old

9vHPV vaccine immunogenicity and effectiveness ~10 years after 3 

doses of 9vHPV vaccination – boys and girls 9-15 years old

9vHPV vaccine immunogenicity and effectiveness ~10 years after 3 

doses of 9vHPV vaccination – boys and girls 9-15 years old

What does the 
real-world data 
tell us?

An observational study published in 
early 2024 looking at data out of 
Scotland found NO invasive cervical 
cancer cases documented in women 
vaccinated against HPV at age 12-13 
years old.

HPV vaccinations are 
associated with 
reduced cervical 
cancer mortality in 
young women.

Reduction in cervical 
cancer deaths in young 
women due to HPV 
vaccination.

62%

31 32
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Women and girls who received HPV vaccination are also less likely to 

develop precancerous lesions of the vulva and vagina.

Lower rate of vaginal or vulvar 
precancers if they were 

vaccinated against HPV before 17 
years vs unvaccinated women.

57%

Those vaccinated at 10 to 

16 years had the lowest 

incidence:

Herd Immunity - HPV 
vaccination
HERD IMMUNITY

Population-level effectiveness and herd immunity were robust 17 years after HPV vaccine introduction.

REGARDLESS OF SEXUAL EXPERIENCE

Immunity was robust even in sexually experienced adolescent girls and young women at relatively 

high risk for HPV who may not have received the full vaccination series.

EVEN UNVACCINATED WOMEN SAW SIGNIFICANT DROP IN HPV TYPES 
16 AND 18Among unvaccinated women included in the study, infections with HPV types 16 and 18 decreased 

by 71.6%, and infections with HPV types covered in the 4-valent vaccines dropped by 75.8%. 

NORTH DAKOTA STATE UNIVERSITY

CENTER FOR IMMUNIZATION RESEARC H AND EDUCATION

“Reductions in infection rates were primarily due to the vaccine’s introduction and 
not because of changes in sexual behavior or other factors.”

-Aislinn DeSighardt, MS (first author)

Strong evidence of herd immunity was due to vaccine uptake among both girls and boys in the U.S. 

Early real-world evidence suggests:

Lower odds of developing HPV-related 

cancers among boys.54% (especially head and neck cancers)

Lower odds of developing HPV-related 

cancers among girls30% (cervical cancers and any HPV-related cancer)

These results  add to  the evidence of HPV vacc ine’s  real-

world  effect iveness  in  prevent ing several  types  of cancer  

and precancerous changes  caused by HPV.

Strong follow-up and real-world conditions (young 

women, high retention) strengthen confidence in 

durability.

HPV Vaccination: Real-
World Takeaways from 
the KEN SHE Trial

protection against HPV 16/18 

infections maintained for 4½ years 

after vaccination. 99%

No evidence of waning protection over time.

• Broad protection also seen for additional oncogenic 

types (31/33/45/52/58).

• Consistent efficacy across vaccine types (bivalent 

and 9-valent).

A single dose works — and it lasts.

What the Evidence Shows
• Strong protection against 

HPV-16/18 (causing most cervical 
cancers)

• ESCUDDO trial (20,000+ 
participants): 1 dose non-inferior 
to 2 doses

• ≥97% effectiveness against 
HPV-16/18 (bivalent & 9-valent 
vaccines)

1-dose HPV 
Vaccination
E V I D E N C E  V S .  P O L I C Y

What countries currently have 
a 1-dose series?

HPV vaccination 
Programme Schedule
9 - 1 4  Y E A R S  O L D

Countries89 Including UK and Australia

IMPORTANT 

DIFFERENCEMany countries successfully vaccinate earlier in 
adolescence using national school programs - a 
strategy linked to higher coverage and long-term 
prevention.
A majority of countries allow HPV vaccination starting 
at age 9, maximizing protection, completion, and 
convenience - yet RFK Jr.’s schedule skips this critical 
window.

37 38
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41 42
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Does 1-dose provide 
adequate protection? 

BEYOND CERVICAL CANCER
What about protection against other HPV disease (head and neck cancers, genital warts, and Recurrent 

Respiratory Papillomatosis [RRP])

STUDY FOLLOW-UP: STILL GATHERING LONG-TERM DATA
Likely that protection from one dose will be long-lived. However, the longest period of follow-up 

has only been 5 years. 

1 in 4 people who receive only one dose may not 
mount an antibody response against important 
strains. 

20% Nearly 20% didn’t make detectable antibodies 
against HPV 6 after a single dose. 

WM1

1-dose HPV 
Vaccination
E V I D E N C E  V S .  P O L I C Y

What We Still Don’t Know
• Long-term durability of protection
• Protection against non-cervical HPV 

disease (head and neck cancers, genital 
warts, recurrent respiratory 
papillomatosis [RRP])

• Which groups still need multiple doses 
(older adolescents, 
immunocompromised)

WHY THIS 

MATTERSThe HHS move was made without 
standard expert review.

Expert groups (AAP, ACOG) suggest the 
evidence is promising - but process 

matters.
Professional guidance still recommends 
completing the full series.

HPV vaccines—nearly two decades 

strong in cancer prevention
• Over 15 years of monitoring and research during the vaccination 

program have continued to show that HPV vaccination is safe.

• More than 135 million doses of HPV vaccines have been 

distributed since they were licensed. Data continue to show the 

vaccines are safe and effective.

HPV Vaccination 
Rates

Age at Initiation of HPV Vaccine 
NIS-Teen, U.S., 2018 and 

2023

P
er

ce
n

t 
In

it
ia

ti
n

g 
H

P
V

 

V
ac

ci
n

at
io

n
 

HPV vacci ne i n i t i a t i on at  ag es 9 -1 0  years and 1 1 -1 2  years 

has i ncreased f rom 2 0 1 8  t o 2 0 2 3 .  

HPV vacci ne i n i t i a t i on at  ag e 1 3 -1 7  years has decreased 

f rom 2 0 1 8  t o 2 0 2 3 .

% of adolescents ages 13-17 who received all 
recommended doses of the HPV vaccine 

U.S.

North Dakota: 

#3
in nation (out of 50 states)

Value and rank based on data from 2023

78.3%

61.4%

America’s Health Rankings, 2025

43 44

45 46

47 48
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WM1 Looks like this text box might be missing a last word and 

parenthesis?
Williams, Maeve, 2026-01-09T17:48:13.992

LD1 0 Great catch - updated :)
Dybsand, Lauren, 2026-01-09T19:11:00.679
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Communicating 
about HPV 
Vaccination

Why is HPV vaccine 
education important?

NORTH DAKOTA STATE UNIVERSITY

CENTER FOR IMMUNIZATION RESEARC H AND EDUCATION

34%
had NOT heard of 

HPV.

40%
didn’t know an HPV 

vaccine exists.

71%
didn’t know HPV causes 

oral cancers.

Garg et  al,  JAMA Oncology,  2025

Gaps in public knowledge

Conducted by the Nat ional Cancer Inst itute,  the study analyzed data from the Health Informat io n Nat ional Trends Survey (HINTS) between 

2017 and 2020,  encompass in g over 22,000 U.S .  adults.

Provider 
recommendation is 
strongly correlated 
with vaccination:

Initiation

Completion

Follow-
through

The Question: Are Providers Prepared for HPV 

Discussions?

Lack of general HPV and 

vaccine knowledge

Low self-confidence in 

counselling and addressing 

parental concerns

Discomfort in discussing 

sexual issues related to 

vaccination

≥1-dose HPV vaccination coverage was lower among adolescents 
who did not receive an HPV vaccination recommendation from a 
provider.

Estimated ≥1 dose of HPV vaccination and receipt of a provider recommendation for 

human papillomavirus vaccine among adolescents aged 13–17

National Immunization Survey-Teen, United States, 

2024
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Motivational interviewing (MI) 
is a patient-centered, guiding 
communication style for 
enhancing a person’s own 
motivation for health behavior 
change by exploring and 
resolving ambivalence. 

Recommending Vaccines
Start with 
presumption

Strong provider 
recommendations are 
correlated with 
increased vaccine 
acceptance versus 
participatory 
communication.

Pivot to Motivational 
Interviewing

“Your child needs the MMR and 
varicella vaccines today. Any 

questions?”

Presumptive

“How do you feel about 
shots today?”

Participatory

VS • Open-ended questions
• Ask permission 
• Reflect back
• Support autonomy 
• Honor ambivalence

If there is 
hesitancy...

Maintain a healthy patient-
provider relationship by 
respecting your patient’s choice 
and focus on being a trusted 
resource.

Focus on building trust

“I completely respect your decision 
regarding the vaccine. While I strongly 

recommend it for your health, I understand 
it’s a personal choice, and we can always 

revisit it at a future visit. In the meantime, 
let’s focus on what’s most important to you 
right now. What other concerns would you 

like to discuss today?”

If the patient 
still declines...

49 50
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Normalize HPV Vaccination: “Sandwich”

Tdap

HPV

Meningococcus

Case Study #1: 

Great to see you, Julie! I see we have Carly in for a sports 

physical today. As a part of today’s visit, Carly is due for her 

Tdap, HPV, and meningococcal vaccines. Any questions?

You know, I am just not sure about Carly getting the HPV 

vaccine. I have done some research online and I’m worried 

about how safe it is. I read it may cause something called 

POI which could impact Carly’s ability to have kids!

You aren’t the first parent that has come to me with this 

concern. Can I share some information with you?

Sure.

Case Study: Know the facts!
HPV vaccine has been around for 15+ years.

• Extensive safety testing occurs before any vaccine is licensed by the FDA in the U.S., including HPV vaccination! Gardasil 

9 was approved for use and licensed in 2014. Clinical trials looked at 15,000+ men and women indicated that the 

vaccine was safe and the benefits outweigh any risk. 

• 130+ million doses of HPV vaccine have been distributed since they were licensed. 

• 160+ studies have shown that HPV vaccines have a favorable safety profile.

HPV vaccine safety will continue to be monitored.

• Systems like VAERS, VSD, and CISA work together to provide timely data on vaccine safety in our country on vaccines that 

licensed and recommended for use.

Acknowledge common side effects of HPV vaccination.

• Pain, redness, or swelling in the arm where the shot was given are common.

• Side effects are generally self-limiting. Put into perspective: HPV vaccination is cancer prevention.

ANECDOTAL CASE STUDY
Gains attention that does not 

correspond to the article’s 

scientific significance

inaccurate information shared 

widely on social media

What is primary ovarian insufficiency (POI)?
Also known as “premature menopause,” this is a condition in which a woman’s ovaries 

stop functioning before age 40. Causes of primary ovarian insufficiency include:

• Genetics

• Chemicals in the environment

• Cancer treatments

• Cigarette smoking

• Autoimmune disorders

• Some viral infections

However, in many cases it’s not possible to determine the cause. CDC and FDA have 

not found any proof that HPV vaccines cause POI.

As part of ongoing safety monitoring of HPV vaccines, CDC has reviewed reports of POI 

to VAERS following both Gardasil 9 and Gardasil vaccination

CDC has also conducted additional safety research on HPV vaccine in the Vaccine Safety 

Datalink

How have the CDC & FDA addressed the concerns 

of HPV vaccines causing POI?

Let’s take a look at the 

research...

55 56
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With more than 12 years of HPV vaccine safety monitoring and research from the 

United States and other countries, we have robust data showing the HPV vaccines are 

safe. With regard to concerns about HPV vaccination and fertility in women, CDC and 

FDA have not found any convincing evidence that HPV vaccines cause primary ovarian 

insufficiency (POI).

Also known as “premature menopause,” POI is a condition in which a woman’s ovaries 

stop functioning before age 40. Causes of POI include genetics, chemicals in the 

environment, cancer treatments, smoking cigarettes, autoimmune disorders, and some 

viral infections.

A 2018 study from CDC’s Vaccine Safety Datalink that included nearly 200,000 women 

did not find an increased risk of POI following HPV vaccination.

-Frank Destefano, Director, Immunization Safety Office, CDC

Research in other countries:

In 2021, a retrospective 

cohort study was 

published in JAMA looking 

at a nationwide dataset of 

~1M Danish-born 

girls/women aged 11-34. 

No association was found 

between HPV vaccination 

and primary ovarian 

insufficiency.

Case Study #1: 

HPV vaccines have been around a long time now, over 15 years! 

And during this time, over a hundred million doses of HPV 

vaccines have been distributed in the U.S. We have very 

promising and reassuring data that these vaccines provide long-

lasting protection and that they are very safe. The rumor that 

this vaccine causes infertility still makes the rounds on social 

media. What I hear you saying is that you are concerned this 

vaccine may cause infertility, and specifically Primary Ovarian 

Insufficiency or POI? 

Yes.

Case Study #1: 

As part of ongoing safety monitoring of HPV vaccines, 

researchers have taken a look at the risk of POI following both 

Gardasil 9 and Gardasil vaccination – many studies looking at 

hundreds of thousands of girls have found no link between 

HPV vaccination and infertility or POI. Some of my patients 

do experience some soreness, swelling, and redness at where the 

shot was given. But this is common and should get better in a 

day or two. AND do you want to know what is absolutely 

linked to infertility? HPV cancers. The fact that they can cause 

issues with having children is unquestioned in the medical 

world. I vaccinated my own daughter against HPV, and I 

highly recommend Carly get vaccinated, too. What stands out 

to you about what I shared?

Case Study #1: 

No, that makes sense, and I guess I hadn’t really realized that 

HPV vaccination had been around that long. I really appreciate 

you taking the time to talk to us about it. Your 

recommendations are important to us. But, I think we are going 

to take some time to think about it. 

Of course. Can I send some resources home with you to take a 

look at? I think HPV vaccination is an important part of keeping 

Carly healthy. Can we re-address this at our next appointment?

Absolutely.

Questions?
TH AN K YOU FOR  L I STEN ING

ndsu.cire@ndsu.edu

E-MAIL:

www.ndsu.edu/centers/immunize

WEB:

SPECIAL THANKS TO:

• MAEVE WILLIAMS

• LAUREN DYBSAND, 

MPH
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CIRE
E D U C A T I O N A L  
O P P O R T U N I T I E S Monthly 

Webinars• Different vaccine topics each month
• Nationally-recognized speakers
• Live and recorded presentations
• Free CME and CPE offered

Motivational 
Interviewing Training 
Module• 4 videos, each 10-15 minutes long

• Covers topics such as:
⚬ The Spirit of MI
⚬ Elicit-Provide-Elicit (EPE)
⚬ Change Talk & Scaling Questions
⚬ Best First Responses

Visit our 

webpage:https://bit.ly/41jS

15r

Sign up for our 

email list:

https://bit.ly/3YRwl

1c

67


