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Introduction

Childhood cancer survivors face a higher risk of developing human papillomavirus (HPV)-related cancers later
in life. HPV vaccination - safe, effective, and recommended starting at age 9 - is a critical part of survivorship
care. Healthcare providers play an essential role in supporting adherence to HPV vaccination, as a strong,
routine recommendation is the single most important factor driving vaccination.

Key Takeaways for Healthcare Providers

+ Begin HPV vaccination starting at age 9 for childhood cancer survivors.

+ Initiate a three-dose series for cancer survivors, regardless of age at initiation.

« Start vaccination six months after completion of cancer therapy.

+ Use a presumptive, strong recommendation at every eligible visit.

« Document vaccine status and communicate with the primary care provider (PCP).

« Utilize electronic health record (EHR) prompts, reminders, and survivorship care plans to support series
completion.
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Preventing HPV Cancers in Childhood Cancer Survivors:
Healthcare Provider Toolkit

Welcome to the HPV vaccination toolkit, a comprehensive resource for healthcare providers that interact with
childhood cancer survivors. For this toolkit, the term healthcare providers refers to anyone working in a clinical or
other setting in which HPV vaccination is given to childhood cancer survivors and who educate, recommend, and/or
administer HPV vaccination.

Healthcare providers play a critical role in recommending HPV vaccination, helping prevent HPV-related cancers, and
improving long-term health. This toolkit presents research that informs evidence-based guidelines, offering practical
resources, strategies, and actionable content to support confident communication and integration of HPV vaccination
into survivorship care.

Aims Of The Toolkit

+ Offer healthcare providers guidance on HPV vaccination for childhood cancer survivors and their families
involved in vaccination decision-making.

« Support providers in making strong, consistent HPV vaccination recommendations using evidence-based
communication strategies.

+ Provide information regarding implementation tools, such as checklists, EHR prompts, and reminder systems, to
increase vaccine initiation and completion.

« Improve HPV vaccination rates and reduce the risk of HPV cancers in adulthood among childhood
cancer survivors.
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1. Background: Why HPV Vaccination Matters

HPV is a common virus that causes more than 40,000 new cases of cancers each year in the United States.! HPV
commonly causes six types of cancers, including oropharyngeal, cervical, anal, vaginal, vulvar, and penile cancers.!
About 90% of HPV-related cancers can be prevented through on-time HPV vaccination.?

HPV vaccination is recommended for routine vaccination at age 11 or 12 years and starting at age 9.2 Advisory
Committee for Immunization Practices (ACIP) also recommends HPV vaccination for everyone through age 26 years if
not adequately vaccinated previously. Some adults ages 27 through 45 years may decide to get the HPV vaccine based
on discussions with their healthcare provider, if they did not get adequately vaccinated when they were younger. For
those ages 9-14, two doses of HPV vaccination are recommended. Three doses are recommended for everyone aged
15-45 and for those who have a compromised immune system, including childhood cancer survivors.** Additionally,
the American Academy of Pediatrics recommends starting the vaccination series between ages 9 and 12 years.®
Evidence supports HPV vaccination starting at age 9.

Despite the availability of the HPV vaccine in the US since 2006 for females and 2009 for males, HPV vaccination
up-to-date coverage is 62.9% which falls short of the national Healthy People 2030 goal of 80%,° with lower coverage
in some populations, including childhood cancer survivors.*

1.1. Importance of HPV Vaccination In Childhood Cancer Survivors

Eight out of 10 people will get HPV at some point in their lives.2 On-time HPV vaccination can prevent approximately
90% HPV-related cancers.! Childhood cancer survivors face lasting health challenges even after the completion

of cancer treatment and are at higher risk for HPV-related second cancers, potentially due to a weakened immune
system from cancer-directed therapy.'>!* However, these cancer survivors are less likely to be vaccinated against HPV
compared to the general population (Figure 1).°

Figure 1. HPV Vaccination Among Cancer Survivors, Ages 13-26 (2012-2015)*°

Furthermore, a recent study showed low HPV vaccination coverage among childhood cancer survivors, with only
27.3% reporting HPV vaccination initiation, highlighting gaps in cancer prevention.** HPV vaccination among
childhood cancer survivors is critical for preventing HPV infections and subsequent cancers, making timely
vaccination an essential component of long-term survivorship care.
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1.2. Reasons For Lower HPV Vaccination Coverage In Childhood

Cancer Survivors

Multilevel factors influence HPV vaccination coverage in childhood cancer survivors, including cancer survivors or
caregiver-level factors, healthcare provider-level factors, and system-level factors (Figure 2).%* Evidence indicates lack
of provider recommendation as the strongest predictor for lower HPV vaccination coverage.'%*¢°

Figure 2. Multi-level Factors for Lower Vaccination Coverage Among Childhood Cancer Survivors*®

survivor/caregiver level Healthcare provider level System level

+ Knowledge gaps + Inconsistent guidelines + Lack of vaccine availability
+ Safety concerns + Knowledge gaps regarding « Limitations in vaccine storage
« Hesitancy vaccination specific to
+ Financial concerns childhood cancer survivors
+ Lack of understanding about + Time constraints
the relevance for childhood + Competing priorities
cancer survivors

2. HPV Vaccine Safety And Effectiveness

HPV vaccination is safe and effective and prevents HPV-related infections and cancers.?’ On-time vaccination prevents
most HPV-related cancers, including second cancers in childhood cancer survivors.*

Since its introduction in 2006, more than 500 million doses of HPV vaccine have been administered worldwide,
generating extensive clinical safety data.?! Large-scale research consistently demonstrates the safety of HPV vaccines.
A systematic review of 109 studies, including over 2.5 million vaccinated individuals, showed no evidence of an
increased risk of autoimmune, neurological, venous thromboembolic, or other unexpected serious health conditions
associated with HPV vaccination.?

More recent evidence continues to show support for the safety of HPV vaccination.?® A study published in 2022 used
the data from the Vaccine Safety Datalink for over 1.8 million HPV vaccine doses administered in the US from 2015

to 2021 showed no association between HPV vaccination and severe health events.?* Additionally, recent systematic
reviews found that HPV vaccination is not associated with rheumatoid arthritis or other autoimmune diseases.? % Like
with any vaccination, recipients may experience common side effects that are generally mild, including pain, redness,
and/or swelling at the injection site.™

Childhood cancer survivors are at increased risk for HPV-related cancers, and evidence shows HPV vaccination in
this population is safe and produces immune responses similar to those in the general population.?® Because of its
effectiveness in preventing HPV-related cancers, 62 National Cancer Institute (NCI)-Designated Cancer Centers and
several leading cancer organizations fully endorse the importance of HPV vaccination for preventing

HPV-related cancers.”
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3. HPV Vaccination Guidelines For Childhood Cancer Survivors

The Children’s Oncology Group (COG) Long-Term Follow-Up Guidelines (version 6.0) recommend a total of three doses
of HPV vaccine for childhood cancer survivors, starting six months after the completion of cancer treatment, regardless

of their age at first vaccine dose (COG, 2023) (Figure 3).° This is because available evidence about vaccine effectiveness
is based on the three-dose series.?

Figure 3. HPV Vaccination Long-term Follow-up Guidelines for Childhood Cancer Survivors®

These recommendations for the general population are based on MMWR, August 16, 2019, Vol 68(32);698-702 and MMWR, December 16, 2016, Vol 65(49);1405-1408, which are

consistent with recommendations of the American Academy of Pediatrics and the American Cancer Society for on-time HPV vaccination.*?® Childhood cancer survivor recom-
mendations are based on the COG Long-Term Follow-Up Guidelines (version 6.0).>
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4. HPV Vaccination Starting At Age 9

HPV vaccination initiation starting at age 9 is most effective because it provides stronger immune protection and
prevents HPV infection before exposure, thereby reducing the risk of HPV-related cancers later in life.>™2° Young
survivors of childhood cancer are a special population, and HPV vaccination should begin at age 9 and six months after
completing cancer therapy, when possible. Cancer survivors require a total of three-dose series regardless of their age
at first vaccination.® Evidence shows several benefits of starting HPV vaccination at age 9,230 and these benefits
extend to childhood cancer survivors following theirimmune recovery. These benefits include:

1. Provides stronger immune response
On-time vaccination helps to maximize immune response.

2. Vaccination before HPV exposure
On-time vaccination increases the likelihood of protection before HPV exposure.

3. Reduces concerns about sexual activity
Starting vaccination at the youngest recommended age reduces parental concern about the vaccine being linked to
sexual activity.

4, Ensures timely completion of three-dose schedule
Childhood cancer survivors need three doses regardless of age; initiation at age 9 allows more time to complete the
full series on schedule.

5. Increased vaccination rates
Initiation at age 9 increases the likelihood of completing the full series.

6. Prevention of HPV cancer in later life
Childhood cancer survivors are at higher risk of HPV cancers in their adulthood, so on-time vaccination provides
critical protection.

It is important to acknowledge that some childhood cancer survivors may be unable to start at age 9. It is
recommended that they be vaccinated six months following completion of cancer-directed therapy. In some cases,
the period following completion of therapy may be longer for medical reasons. However, it is safe to begin HPV
vaccination among medically eligible childhood cancer survivors at age 9.

5. Role of Oncology Healthcare Providers

HPV vaccination is cancer prevention. As trusted individuals, oncology healthcare providers play a critical role in HPV
vaccination recommendations.'® 332 |t is crucial to initiate HPV vaccination conversations with childhood cancer
survivors and their caregivers early after the completion of cancer therapy and during survivorship visits and to assess
cancer survivors’ immune status and ensure medical readiness. Additionally, it is important to communicate the
importance of HPV vaccination with the cancer survivors’ primary care providers (PCPs).333
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6. Healthcare Provider Communication Strategies

The Announcement Approach Training (AAT) is effective in improving healthcare providers’ communication about HPV
vaccination and increasing HPV vaccination rates in the general populations.*®*" The following has been adapted for
improving HPV vaccination rates among childhood cancer survivors.

Announcement Approach Training

\gli (1) Announce:

State it as routine, standard care for childhood cancer survivors:
o “Alex/Maya has reached an important milestone having completed their cancer treatment. Alex/Mya is now 9, so
today they will get a vaccine that prevents six different HPV cancers.”

D‘ (2) Connect and counsel:

If caregivers or survivors show some hesitation:

« Ask:

o “What would you say is your main concern?”

+ Listen carefully, repeat their concern to show understanding, and emphasize evidence that the HPV vaccine is safe
for cancer survivors and prevents cancers. Share that you want what is best for them and want to prevent another
type of cancer they may develop as an adult.

« Provide clear, evidence-based reassurance:

o “Similar to the general population, the HPV vaccine is safe for childhood cancer survivors and helps to prevent
cancers in the future.”

C (3) Try Again:

If HPV vaccination is declined today:
« Say:
o “lunderstand you want to think about this. | want to do all | can to keep them safe and healthy, and | know HPV
vaccination is safe, it works, and it protects childhood cancer survivors. Let’s discuss it again at their
next appointment.”
+ Respectfully note the decision in the chart.
+ Revisit the recommendation at the next survivorship or future follow-up visit.
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7. Potential Barriers And Strategies to Improve HPV Vaccination

Despite clear guidelines and the strong benefits of HPV vaccination for childhood cancer survivors, several barriers
limit timely initiation and completion of the vaccination series. Healthcare providers play a critical role by asking

childhood cancer survivors or caregivers about their main concerns. Table 1 shows common barriers and strategies to
improve HPV vaccination.

Table 1. Common Barriers and Strategies to Improve HPV Vaccination

Barriers Potential strategies

Safety concern and hesitancy

Use the Announcement Approach Training; emphasize that
the vaccine prevents six cancers.

Reassure: HPV vaccination is safe and effective in

cancer survivors.

Confusion about dose series:
required three doses (versus only
two doses in general population
before age 15)

Normalize: Cancer survivors need three total doses for strong
protection.

Provide a clear schedule card and set reminders (text, EHR).
Coordinate doses across oncology and primary care.

Transition from oncology to
primary care after completion of
cancer therapy can result in missed
opportunities

Document vaccine plan in survivorship care plan.
Communicate with primary care provider.
Communicate dose status at each visit.

Set up automated reminders (texts or calls).

Provide a written schedule at first dose.

Offer catch-up at oncology, survivorship, or PCP visits.

Competing survivorship issues
might overshadow vaccinesin an
oncology setting.

Add HPV vaccine to survivorship checklist.
Train oncology teams to introduce it early.
Designate a vaccination champion in each clinic.

Time constraints during visits might
limit an opportunity for counseling.

Use presumptive recommendation instead of a lengthy
explanation.

Delegate vaccine administration to nursing staff with
standing orders.

Use EHR pre-visit planning.
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7.1. Provider Checklist

At each survivorship or follow-up visit:

M 1. Confirm completion of cancer treatment.
2. Ensure patient is at least 9 years old and six months post-treatment of cancer therapy.
3. Confirm need for three-dose HPV vaccination series regardless of age.
4

. Deliver strong recommendation by announcing HPV vaccination as standard care.

4]

. Administer dose 1 on the same day.

. Schedule for remaining doses (dose 2 [one to two months later], dose 3 [six months later]).
7. Document vaccination in the EHR, vaccine registry, and survivorship care plan.

8. Communicate vaccine plan and dose status to the PCP.

9. Set reminders (text, emails, calls, EHR alerts).

O O Y O O
o

10. Readdress at next visit if previously declined.

7.2. Implementation Tools

The following suggestions may aid in the implementation of the recommended steps to improve HPV vaccination
among childhood cancer survivors at the clinic, with family, and across systems.

Clinic level

« EHR alerts until series completion

« Standing orders empowering nursing staff to address vaccination status
+ Pre-visit planning to identify eligible cancer survivors

+ Survivorship visit checklists, including HPV vaccination

Family level

« Text/call/email reminders
+ Printed vaccination schedule (including Next: HPV dose due [insert date])
+ Appointment scheduling at time of dose 1

Cross-system Coordination

+ Primary care provider follow-up scheduling

« Navigation support for dose tracking

« Shared electronic medical record (EMR) orders when possible

« Patient navigation and care coordination support for both oncology and PCP office
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8. Monitoring Progress (Evaluation)

Clinics and healthcare providers using this toolkit are encouraged to monitor the implementation efforts to improve
HPV vaccination coverage among childhood cancer survivors.

Process evaluation
» Reach: Track the number of providers who received the toolkit (e.g., via email, clinic distribution).
« Engagement: Monitor the frequency of toolkit access and time spent using it in clinical practice.

« Feasibility: Gather provider feedback on clarity, usability, and applicability of content of the toolkit in
clinical practice.

Outcome evaluation

+ Confidence in recommending HPV vaccine: assessing healthcare providers’ confidence in recommending HPV
vaccination to childhood cancer survivors

+ Percentage of eligible childhood cancer survivors who initiated HPV vaccination
+ Percentage of childhood cancer survivors who completed the three-dose series

+ Time from treatment completion to receipt of dose 1 and series completion

9. Resources

Learn more about HPV vaccination and specifically HPV vaccination among childhood cancer survivors from
these resources.

+ American Academy of Pediatrics Immunizations for Teenagers and Young Adults®

« American Cancer Society HPV Vaccine?

+ American Cancer Society National HPV Vaccination Roundtable Start at Age 9 Resources?®

+ COG Long-term Follow-up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancer (Version 6.0)°

« St. Jude HPV Cancer Prevention Program Survivor Proud®
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