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• Describe the fundamental principles of the immune response.

• Describe immunization best practices.

• Describe an emerging immunization issue.

• For each vaccine-preventable disease, identify those for whom routine 
immunization is recommended.

• For each vaccine-preventable disease, describe characteristics of the 
vaccine used to prevent the disease.

• Locate current immunization resources to increase knowledge of team’s 
role in program implementation for improved team performance.

Learning Objectives



• To claim continuing education (CE)
for this course, please follow
the steps below by July 1, 2026.

• Search and register for 
course WD4810-092424 in CDC TRAIN. 

• Pass the post-assessment at 80%.

• Complete the evaluation.

• Visit “Your Learning” to access your certificates and transcript. 

• If you have any questions, contact CDC TRAIN at train@cdc.gov
or CE Coordinator, Melissa Barnett, at MBarnett2@cdc.gov

Continuing Education Information

https://www.train.org/cdctrain/welcome

mailto:train@cdc.gov
mailto:MBarnett2@cdc.gov
https://www.train.org/cdctrain/welcome


• In compliance with continuing education requirements, all planners 
and presenters must disclose all financial relationships, in any amount, 
with ineligible companies during the previous 24 months as well as any 
use of unlabeled product(s) or products under investigational use.

• CDC, our planners, and content experts, wish to disclose they have no 
financial relationship(s) with ineligible companies whose primary 
business is producing, marketing, selling, reselling, or distributing 
healthcare products used by or on patients.

Disclosure Statements



• Content will not include any discussion of the unlabeled use of a product 
or a product under investigational use, with the exception of Dr. Kroger’s 
discussion of the use of human papillomavirus (HPV) vaccine in a manner 
recommended by the Advisory Committee on Immunization Practices, but 
not approved by the Food and Drug Administration.

• CDC did not accept financial or in-kind support from any ineligible 
company for this continuing education activity.

• The findings and conclusions in this presentation are those of the authors 
and do not necessarily represent the official position of the Centers for 
Disease Control and Prevention.

Disclosure Statements



1 Human Papillomavirus



• Most common sexually transmitted infection in the U.S.

• Small DNA virus

• More than 200 types

• First vaccine was licensed in 2006

Human Papillomavirus (HPV)

Chapter 11: Human Papillomavirus | Pink Book | CDC

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


Mucosal 
sites of infection

Cutaneous
sites of infection

≈160 Types

“Common” 
Hand and Foot 

Warts

≈40 Types 

Anogenital Warts
Laryngeal Papillomas

Low-Grade Cervical Disease

Low risk (non-oncogenic)
HPV 6, 11 most common

High risk (oncogenic)
HPV 16, 18 most common

Cervical Cancer                
Anogenital Cancers 

Oropharyngeal Cancer 
Cancer Precursors 

Low-Grade Cervical Disease

HPV Types Differ in Their Disease Associations

Chapter 11: Human Papillomavirus | Pink Book | CDC

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


• Most HPV infections are asymptomatic and result in no clinical 
manifestations.

• Clinical manifestations of HPV infection include:

- Anogenital warts

- Recurrent respiratory papillomatosis

- Cervical cancer precursors (cervical intraepithelial neoplasia/CIN)

- Cancer:
• Cervical • Anal • Vaginal • Vulvar 
• Penile • Oropharyngeal

HPV Clinical Features

Human Papillomavirus Vaccination for Adults: Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR (cdc.gov), Clinical Overview of HPV | HPV | CDC; 
Chapter 11: Human Papillomavirus | Pink Book | CDC

https://www.cdc.gov/mmwr/volumes/68/wr/mm6832a3.htm
https://www.cdc.gov/hpv/hcp/clinical-overview/index.html
https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


Natural History of HPV Infection 

*CIN 1 = cervical intraepithelial neoplasia (low grade); †CIN 2/3 = cervical intraepithelial neoplasia (medium/high grade) 

Within 1 Year 1–5 Years Up to Decades

Initial
HPV Infection

Persistent
Infection

CIN 2/3† Cervical 
Cancer

CIN 1*

Cleared HPV Infection

Chapter 11: Human Papillomavirus | Pink Book | CDC

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


2 Human Papillomavirus Vaccine



HPV Vaccines Licensed in the United States

Chapter 11: Human Papillomavirus | Pink Book | CDC

Bivalent
2vHPV 

(Cervarix)

Quadrivalent
4vHPV

(Gardasil)

9-Valent
9vHPV 

(Gardasil 9) 

HPV Types   16, 18 16, 18, 6, 11 16, 18, 6, 11 
31, 33, 45, 52, 58

Prevents Cancers Cancers and
 genital warts 

Cancers and 
genital warts 

Licensed 2009 2006 2014

Since the end of 2016, 9vHPV has been the only HPV vaccine available in the United States.

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


HPV Vaccine

No antibiotics

No preservatives

Aluminum as an adjuvant

Yeast protein (only 9vHPV and 4vHPV)

Chapter 11: Human Papillomavirus | Pink Book | CDC

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


HPV Vaccine

• Administered intramuscularly

Chapter 11: Human Papillomavirus | Pink Book | CDC

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html


• High efficacy among females without evidence of infection with 
vaccine HPV types 

• More than 95% reduction in cervical cancer precursors 

• No evidence of efficacy against existing infection or disease

• Prior infection with one HPV type did not diminish the efficacy 
of the vaccine against other vaccine HPV types.

HPV Vaccines Are Highly Efficacious

Use of 9-Valent Human Papillomavirus (HPV) Vaccine: Updated HPV Vaccination Recommendations of the Advisory Committee on Immunization Practices

https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6411a3.htm


Expanded Age Indication for 9-Valent HPV Vaccine 
• Initial licensure was for ages 9 through 

26 years 

• FDA approved expanded age indication 
in 2018:

- Women and men ages 27 though 45 years 

- Evidence based on bridging data

• In 2019, ACIP recommended 
shared clinical decision-making 
for ages 27 through 45 years.

Shared Clinical Decision-Making: HPV Vaccination for Adults Aged 27-45 Years (cdc.gov), ACIP Shared Clinical Decision-Making Recommendations | ACIP | CDC, 
Human Papillomavirus Vaccination for Adults: Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

https://www.cdc.gov/vaccines/hcp/admin/downloads/ISD-job-aid-SCDM-HPV-shared-clinical-decision-making-HPV.pdf
https://www.cdc.gov/acip/vaccine-recommendations/shared-clinical-decision-making.html?CDC_AAref_Val=https://www.cdc.gov/vaccines/acip/acip-scdm-faqs.html
https://www.cdc.gov/mmwr/volumes/68/wr/mm6832a3.htm


A provider is evaluating a 52-year-old woman with a history of multiple 
sex partners and genital warts. She has not previously received any HPV 
vaccine. Is HPV vaccine recommended for her? 

A. Yes

B. No

Knowledge Check



A provider is evaluating a 52-year-old woman with a history of multiple 
sex partners and genital warts. She has not previously received any HPV 
vaccine. Is HPV vaccine recommended for her? 

A. Yes

B. No

Knowledge Check



3 Vaccination Schedule and 
Clinical Considerations



HPV Child and Adolescent Vaccination Schedule 

Recommended Child and Adolescent Immunization Schedule for ages 18 years or younger; 2025 U.S.

https://www.cdc.gov/vaccines/hcp/imz-schedules/downloads/child/0-18yrs-child-combined-schedule.pdf


HPV Adult Vaccination Schedule 

Recommended Adult Immunization Schedule for ages 19 years or older; 2025 U.S.

https://www.cdc.gov/vaccines/hcp/imz-schedules/downloads/adult/adult-combined-schedule.pdf


HPV Vaccine Dosing Schedules, United States

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

Dose 1 Dose 2

Dose 1 Dose 2

6–12 
months

1–2 
months

Dose 3

6–12 
months

• Starts vaccination at 
age 9 through 14 years
AND

• No immunocompromising 
conditions or autoimmune disease

• Starts vaccination at 
age 15 through 26 years 

OR 
• Starts vaccination at 

age 9 through 26 years 
AND

• Has an immunocompromising 
condition or autoimmune disease

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


HPV Vaccine 2-Dose Schedule, United States (1)

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

Dose 1 Dose 2

Dose 1 Dose 2

6–12 
months

1–2 
months

Dose 3

6–12 
months

• Starts vaccination at 
age 9 through 14 years
AND

• No immunocompromising 
conditions or autoimmune disease

• Starts vaccination at 
age 15 through 26 years 

OR 
• Starts vaccination at 

age 9 through 26 years 
AND

• Has an immunocompromising 
condition or autoimmune disease

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


HPV Vaccine 2-Dose Schedule, United States (2)

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

Dose 1 Dose 2

Dose 1 Dose 2

6–12 
months

1–2 
months

Dose 3

6–12 
months

• Starts vaccination at 
age 9 through 14 years
AND

• No immunocompromising 
conditions or autoimmune disease

• Starts vaccination at 
age 15 through 26 years 

OR 
• Starts vaccination at 

age 9 through 26 years 
AND

• Has an immunocompromising 
condition or autoimmune disease

Minimum 
interval:  
5 months

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


HPV Vaccine 3-dose Schedule, United States (1)

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

Dose 1 Dose 2

Dose 1 Dose 2

6–12 
months

1–2 
months

Dose 3

6–12 
months

• Starts vaccination at 
age 9 through 14 years
AND

• No immunocompromising 
conditions or autoimmune disease

• Starts vaccination at 
age 15 through 26 years 

OR 
• Starts vaccination at 

age 9 through 26 years 
AND

• Has an immunocompromising 
condition or autoimmune disease

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


HPV Vaccine 3-dose Schedule, United States (2)

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

Dose 1 Dose 2

Dose 1 Dose 2

6–12 
months

1–2 
months

Dose 3

6–12 
months

• Starts vaccination at 
age 9 through 14 years
AND

• No immunocompromising 
conditions or autoimmune disease

• Starts vaccination at 
age 15 through 26 years 

OR 
• Starts vaccination at 

age 9 through 26 years 
AND

• Has an immunocompromising 
condition or autoimmune disease

Minimum  
interval:
4 weeks

Minimum 
interval:
12 weeks

Minimum interval:  5 months

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


• Use 9vHPV to continue or complete a series started with 4vHPV or 2vHPV.

• Adequately vaccinated = completed a recommended schedule with 
9vHPV, 4vHPV, or 2vHPV vaccine

Persons With an Incomplete Series or Who Previously 
Received Incomplete 4vHPV or 2vHPV Series (1)

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


• If first dose of 9vHPV, 4vHPV, or 2vHPV administered 

- Before their 15th birthday, fully vaccinated if received

• 2 doses at recommended dosing schedule (0, 6–12 months)
    or
• 3 doses at recommended dosing schedule (0, 1–2, 6 months)

- On or after their 15th birthday, fully vaccinated if received

• 3 doses at recommended dosing schedule (0, 1–2, 6 months)

• All doses do not need to be 9vHPV. 

Persons With an Incomplete Series or Who Previously 
Received Incomplete 4vHPV or 2vHPV Series (2)

Use of a 2-Dose Schedule for Human Papillomavirus Vaccination — Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

https://www.cdc.gov/mmwr/volumes/65/wr/mm6549a5.htm


• Shared clinical decision-making 

- Including those who may 
have received doses before 
27th birthday

HPV Vaccination: 
Adults Ages 27–45 Years

Human Papillomavirus Vaccination for Adults: Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

https://www.cdc.gov/mmwr/volumes/68/wr/mm6832a3.htm


• HPV a common sexually transmitted infection

• Most HPV infections cause no clinical problems

• HPV infections usually acquired in adolescence and young adulthood

• New sex partner a risk factor for new HPV infection at any age

• Persons in a long-term, mutually monogamous sexual partnership 
not likely to acquire a new HPV infection

• Most sexually active adults have been exposed to HPV.

Considerations for Shared Clinical Decision-Making: 
Adults 27 Through 45 Years of Age (1)

Human Papillomavirus Vaccination for Adults: Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

https://www.cdc.gov/mmwr/volumes/68/wr/mm6832a3.htm


• No antibody test for immunity

• Vaccine efficacy high among persons not already exposed to 
vaccine-type HPV

• Vaccine effectiveness might be low for people with:

- Risk factors for HPV infection or disease

- Certain immunocompromising conditions 

• HPV vaccines are prophylactic (prevent new HPV infections)

Considerations for Shared Clinical Decision-Making: 
Adults 27 Through 45 Years of Age (2)

Human Papillomavirus Vaccination for Adults: Updated Recommendations of the Advisory Committee on Immunization Practices | MMWR

https://www.cdc.gov/mmwr/volumes/68/wr/mm6832a3.htm


• No therapeutic effect on:
- HPV infection 
- Genital warts
- Cervical lesions

• Pre-vaccination testing to establish the appropriateness of vaccination 
not recommended: 

- Pap or HPV testing
- Pregnancy testing

• Does not eliminate need for continued cervical cancer screening

ACIP HPV Immunization Recommendations:
Additional Considerations 

Chapter 11: Human Papillomavirus | Pink Book | CDC , Screening for Cervical Cancer | Cervical Cancer | CDC

https://www.cdc.gov/pinkbook/hcp/table-of-contents/chapter-11-human-papillomavirus.html?CDC_AAref_Val=https://www.cdc.gov/vaccines/pubs/pinkbook/hpv.html
https://www.cdc.gov/cervical-cancer/screening/


• Delay HPV vaccination until after pregnancy

• Delay remaining doses if pregnancy occurs after start of HPV series

• No cause for alarm if vaccine administered during pregnancy

• Anyone vaccinated while pregnant can call the HPV vaccine 
manufacturer: 1-877-888-4231

• Report suspected adverse events following HPV vaccination during 
pregnancy to VAERS: https://vaers.hhs.gov/reportevent.html 

HPV Vaccine and Pregnancy 

HPV Vaccination Recommendations | CDC, Vaccine Adverse Event Reporting System (VAERS) (hhs.gov)

https://vaers.hhs.gov/reportevent.html
https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html
https://vaers.hhs.gov/


A 30-year-old woman received a first dose of HPV vaccine at 25 years of age. 
Is shared clinical decision-making recommended to continue the series?

A. Yes

B. No

Knowledge Check



A 30-year-old woman received a first dose of HPV vaccine at 25 years of age. 
Is shared clinical decision-making recommended to continue the series?

A. Yes

B. No

Knowledge Check



A woman becomes pregnant while receiving HPV vaccine. 
Do you continue with the series?

A. Yes

B. No

Knowledge Check



A woman becomes pregnant while receiving HPV vaccine. 
Do you continue with the series?

A. Yes

B. No

Knowledge Check



4 Safety



• Severe allergic reaction (e.g., anaphylaxis) 
after a previous dose or to a vaccine 
component

• History of immediate hypersensitivity 
to yeast, 4vHPV and 9vHPV only

Contraindications

HPV Vaccination Recommendations | CDC, ACIP Contraindications Guidelines for Immunization | CDC, Package Insert - GARDASIL 9 (fda.gov)

https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/contraindications.html
https://www.fda.gov/media/90064/download


• Moderate or severe acute illness 
with or without fever
- Defer until symptoms improve

Precautions

HPV Vaccination Recommendations | CDC

https://www.cdc.gov/vaccines/vpd/hpv/hcp/recommendations.html


HPV Vaccine Adverse Reactions

HPV Vaccine Safety and Effectiveness Data | HPV | CDC
Gee J, et al. Hum Vaccin Immunother. 2016 Jun 2;12(6):1406-17. . doi: 10.1080/21645515.2016.1168952 - Search.

Injection site pain, 
swelling, or redness

HeadacheNausea

FeverMuscle or joint pain

https://www.cdc.gov/hpv/hcp/vaccination-considerations/safety-and-effectiveness-data.html?CDC_AAref_Val=https://www.cdc.gov/hpv/hcp/vaccine-safety-data.html
https://www.bing.com/search?q=.+doi%3A+10.1080%2F21645515.2016.1168952&cvid=661b7d3b9afa4cc88176de6d97de0e16&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQozMjA2MjRqMGo0qAIAsAIA&FORM=ANAB01&PC=U531


• Life-threatening allergic reaction can occur after any 
vaccination, including HPV vaccination.

• Brief fainting spells (syncope) and related symptoms 
(such as jerking movements) can happen soon after any 
injection, including HPV vaccine.

• Patients should be seated (or lying down) during vaccination 
and remain in that position for 15 minutes.

HPV Vaccine Adverse Reactions

Human Papillomavirus (HPV) Vaccine Safety | Vaccine Safety | CDC; HPV Vaccine Safety and Effectiveness Data | HPV | CDC; and Gee J, et al. Hum Vaccin Immunother. 2016 Jun 2;12(6):1406-17. 
doi: 10.1080/21645515.2016.1168952 - Search .

https://www.cdc.gov/vaccine-safety/vaccines/hpv.html
https://www.cdc.gov/hpv/hcp/vaccination-considerations/safety-and-effectiveness-data.html
https://www.bing.com/search?q=Gee+J%2C+et+al.+Hum+Vaccin+Immunother.+2016+Jun+2%3B12(6)%3A1406-17.+doi%3A+10.1080%2F21645515.2016.1168952&cvid=cd08ca8c9e984587af9bd518092cbe1a&gs_lcrp=EgRlZGdlKgYIABBFGDkyBggAEEUYOTIICAEQ6QcY_FXSAQc4NjZqMGo5qAIAsAIA&FORM=ANAB01&PC=U531


All of the following strategies can be used to help to prevent syncope 
when vaccinating adolescents except:

A. Vaccinating while in a sitting position

B. Vaccinating while in a standing position

C. Vaccinating while in a lying down position

D. Observing patients for 15 minutes following vaccination

Knowledge Check



All of the following strategies can be used to help to prevent syncope 
when vaccinating adolescents except:

A. Vaccinating while in a sitting position

B. Vaccinating while in a standing position

C. Vaccinating while in a lying down position

D. Observing patients for 15 minutes following vaccination

Knowledge Check



5 Storage & Handling



• Store HPV vaccine in a refrigerator 
between 2°C and 8°C (36°F and 46°F). 

• Store HPV vaccines:
- In the original packaging with the lids closed

- In a clearly labeled bin of the storage unit

• Do not freeze the vaccine. 
• Protect the vaccine from light.

Vaccine Storage and Handling 

Vaccine storage label example is available at: Vaccine Labels: Storage and Beyond-Use Date Tracking

https://www.cdc.gov/vaccines/hcp/admin/storage/guide/vaccine-storage-labels.pdf


6 Resources



www.cdc.gov/vaccines/
- Advisory Committee on Immunization 

Practices (ACIP) Vaccine 
Recommendations and Guidelines

- Recommended Immunization Schedules

- Vaccine Storage and Handling Toolkit

- Vaccine Information Statements

CDC Clinical Resources 

Pink Book Training 
Materials 



• To claim continuing 
education (CE) for this 
course, please follow 
the steps below by 
July 1, 2026.

• Search and register for 
course WD4810-092424 in CDC TRAIN. 

• Pass the post-assessment at 80%.
• Complete the evaluation.
• Visit “Your Learning” to access your certificates and transcript. 
• If you have any questions, contact CDC TRAIN at train@cdc.gov

or CE Coordinator, Melissa Barnett, at MBarnett2@cdc.gov  

Continuing Education Information

https://www.train.org/cdctrain/welcome 

mailto:train@cdc.gov
mailto:MBarnett2@cdc.gov
https://www.train.org/cdctrain/welcome


Email Us Your Immunization Questions

nipinfo@cdc.gov



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the 
authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

Thank You From Atlanta!
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