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Welcome and Introductions

Welcome

Dr. Jonathan Temte Dr. Larry Pickering

Chair, ACIP / CDC Executive Secretary, ACIP / CDC
Welcome

Dr. Larry Pickering
Executive Secretary, ACIP / CDC

Following Dr. Temte’s greeting and call to order, Dr. Pickering welcomed everyone to the June
2014 Advisory Committee on Immunization Practices (ACIP) meeting. He indicated that the
proceedings of this meeting would be available to people not in attendance via the World Wide
Web, and welcomed those who could not attend the meeting in person. He then recognized
several others in the room who were to be present throughout the duration of the meeting to
assist with various meeting functions: Stephanie Thomas, Natalie Greene, Reed Walton, and
Chris Caraway.

Emphasizing that there would be a full agenda for both days of the meeting, Dr. Pickering noted
that handouts of the presentations were distributed to the ACIP members and were made
available for others on the tables outside of the auditorium. Slides presented during this
meeting will be posted on the ACIP website approximately two weeks after the meeting
concludes, the live webcast will be posted within four weeks following the meeting, and the
meeting minutes will be available on the website within 90 days following this meeting. Meeting
minutes are posted on the ACIP website generally within 90 days of the meeting. Members of
the press interested in conducting interviews with ACIP members were instructed to contact
Jamila Howard Jones or Jason McDonald for assistance in arranging interviews.

Dr. Pickering expressed sincere appreciation to the three ACIP members for whom this would
be their last ACIP meeting including Renee Jenkins, Tamera Coyne-Beasley, and Jeff Duchin
who would be rotating off the committee at the end of June. He recognized them for their
incredible contributions to ACIP over the past four years, stressing that they were members
during a transformative time in this committee’s history.

Dr. Temte acknowledged the passing of Ciro de Quadros who led efforts to successfully
eradicate polio and measles in the Americas, as well as smallpox in Ethiopia. Dr. de Quadros
died in May 2014 from pancreatic cancer. In an article for The Huffington Post in 2013, Dr. de
Quadros wrote, “Medicine, sanitation, nutrition, education—all are necessary and interrelated
components of preventing and curing sickness, but there is one tool that stands out as the most
effective: vaccines. Every child—no matter where he or she is born—has a fundamental right
to vaccines.” Dr. de Quadros was essential in efforts to eradicate smallpox, polio, and measles
across the Americas. His work improved the lives of millions of people, and his commitment to
country ownership of health programs helped fundamentally shape the current public health
landscape. He served as Director of PAHO, Executive Vice President of the Sabin Vaccine
Institute, and Director of Sabin’s Vaccine Advocacy and Education Program. Due to his work, a
contingency of vaccine experts from Mexico was in attendance at the ACIP meeting through
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sponsorship from PAHO and Sabin. Dr. Temte offered condolences to Dr. de Quadros’ wife
Susan and his two daughters, and recognized his incredible body of work.

Dr. Temte then recognized the following ACIP members who reached the end of their four-year
terms and were rotating off of the committee, and presented each of them with a Certificate of
Appreciation and a letter from Dr. Frieden, CDC’s Director:

Dr. Tamera Coyne-Beasley

Dr. Tamera Coyne-Beasley is an Associate Professor in the Department of Pediatrics and
Department of Internal Medicine at the University of North Carolina (UNC), and is trained in both
areas. She is also a Senior Fellow for the Center for Prevention of School Violence, and works
with the North Carolina Department of Juvenile Justice and Delinquency Prevention (NCDPS).
Dr. Coyne-Beasley has served as the Chair of the Adult Immunization Work Group, and has
also been very active with the Measles, Mumps, and Rubella Work Group, Influenza Work
Group, and HPV Work Group. She has also been very instrumental with the National Adult
Immunization Summit. The first publication Dr. Temte could find for Dr. Coyne-Beasley was
from 19909 titled, “Epidemiology of Adolescent Homicide in North Carolina from 1990-1995 in the
Archives of Pediatric and Adolescent Medicine. In 2000, she published “The African American
Church: A Potential Forum for Adolescent Comprehensive Sexuality Education.” In 2014, she
published “Vaccine Intervention Effects from a Social Marketing Campaign to Promote HPV
Vaccinations in Pre-Teen Boys.” In addition, Dr. Coyne-Beasley is a published poet and in 1995
and 1997 she won the National Library of Poetry Excellence Award.

Dr. Coyne-Beasley said that it had been one of life’s greatest pleasures and privileges to serve
on and be a part of the ACIP. She expressed her gratitude for the opportunity, which included
the opportunity to work with each and every one of her ACIP colleagues, CDC leaders and staff,
liaison members, and audience members who share their wisdom and experiences such as Dr.
Plotkin and Frankie Milley who has shared her pain and has turned that into a movement that
supports vaccination. Dr. Coyne-Beasley said that she had never been so remorseful about
rotating off of a committee, particularly one that requires so much work, time, and energy. She
emphasized that what ACIP does is so important, as is the opportunity to deliberate extensively
and make evidence-based recommendations that are translated into policy and practice within a
matter of months or at least within a year. She expressed her hope that she had been able to
contribute in some small way, and said that she looked forward to continuing to collaborate with
ACIP. She expressed her sincere appreciation to her nominator who was a former ACIP Chair,
was the Chair of Pediatrics at Duke when she was there, and also had something to do with the
measles vaccine. She said she was eternally grateful for his support and his confidence in her.
She also said that one of her greatest joys had been the opportunity to serve with one of her
most invaluable and special mentors, Dr. Renée Jenkins.
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Dr. Jeff Duchin

Dr. Jeff Duchin is Chief of the Communicable Disease Epidemiology and Immunization Section
for Public Health Seattle and King County in Washington State. He is also Associate Professor
of Medicine in the Division of Allergy and Infectious Diseases at University of Washington
School of Medicine. One of his quotes is, “The GRADE process makes me a low quality judge
of the importance of my contributions.” Dr. Duchin has served as Chair of the Zoster, General
Recommendations, and Febrile Seizure Work Groups and as a member of the Influenza and
Pneumococcal Work Groups. He served as the ACIP liaison for the National Association of
County and City Health Officials (NACCHO) from 2006 through 2010, as well as the Chair of the
NACCHO Immunization Work Group. He was recently appointed as a member of the National
Quality Forum, Adult Immunization Steering Committee, and the Public Health Committee for
Infectious Disease Society of America (IDSA). Dr. Duchin has been very active with various
efforts, including as an EIS Officer. Some of his publications include “Hantavirus Pulmonary
Syndrome: A Clinical Description of 17 Patients with a Newly Recognized Disease” in 1994,
“High Prevalence of Multidrug-Resistant Streptococcus pneumoniae among Children in a Rural
Kentucky Community” in 1995, and “Evaluation of Electronic Ambulatory Care Data for Use in
Influenza-Like lliness Surveillance Network (ILINet)” published in 2013. Dr. Temte noted that
Dr. Duchin once became hypothermic in Hawaii when he got caught in a storm while biking at
9,000 feet and had to seek aid at a ranger station. Dr. Duchin is an avid biker and often
exercises at 3:00 am.

Dr. Duchin said that it was a great honor and pleasure to serve with such a great group of
colleagues, and that he had learned a lot from the experience. He looked at himself on the top
of Haleakala and asked himself the same question that he was asking now, “Where do you go
from here?” Unfortunately, from Haleakala one can only go down, so he was hoping the same
was not true of his ACIP experience. He thanked his great colleagues on the CDC WGs who
helped accomplish so much during his four years on the committee, particularly the Designated
Federal Officers (DFO) Dr. Andrew Kroger from the General Recommendations WG, Craig
Hales and Rafael Harpaz from the Zoster WG, and Lisa Grohskopf from the Influenza WG, and
Tamara Pilishvili from the Pneumococcal WG. The DFOs make it possible for the WGs to
accomplish what they do, and they are outstanding in their dedication, professionalism, and
intelligence. It was a great pleasure to be able to work with those colleagues as well. Dr.
Duchin also thanked everyone who participated in the WGs on which he served for their
contributions, particularly some who were not present who joined them for the Febrile Seizure
WG. He said it was a great honor to be an ACIP member during the time that Dr. Pickering
characterized as transformative, making explicit the evidence base on which ACIP makes its
recommendations. That is outstanding and is moving ACIP in a very good direction. He was
also very impressed by the increasing sophistication and capacity of the vaccine safety
program. It has been outstanding to have the contributions of the Immunization Safety Office
(ISO), particularly with respect to issues pertaining to febrile seizures and other ongoing
monitoring. He stressed that it had been a pleasure, and that he looked forward to continuing to
contribute to the extent possible in the future.
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Dr. Renée Jenkins

Dr. Renée Jenkins is Professor and Chair Emeritus in the Department of Pediatrics and Child
Health at Howard University College of Medicine in Washington, DC. She served as the Chair
of the Childhood Schedule Harmonization Work Group and as a member of the HPV Work
Group. She has also represented ACIP at National Vaccine Advisory Committee (NVAC)
meetings. Looking at her resume, Dr. Jenkins has served on nearly every committee of the
American Academy of Pediatrics (AAP) and the Society for Adolescent Health and Medicine
(SAHM). Some of her publications include “Adolescent Hypertension” in 1975 and “Health
Disparities across the Lifespan: Where are the Children?” in 2009. Dr. Jenkins has done
virtually everything, including serving as the first African American President of SAHM in 1989,
serving as the first African American President of the AAP in 2007, and being elected to the
Institute of Medicine. ACIP stands in great honor of having Dr. Jenkins on the committee for the
last four years.

Dr. Jenkins said that it had been an awesome experience and responsibility in that when
decisions are made at ACIP, they hold. That is a heavy weight to bring to the table, but it also
reflects a sense of how important it is to get it done right. Many people contribute to that, of
whom they are appreciative. She said she came along during a time when adolescents were
given one vaccine, tetanus-diphtheria (Td), to now which is so complicated. During her
experience with the AAP, she and Dr. Schuchat became more connected by incredible
challenges such as the Jenny McCarthy movement. She had Dr. Bocchini on speed dial
because so many questions needed to be answered. Dr. Jenkins said that while this has been
quite a transition for her, she learned a lot and appreciated all of the people who contribute.
She gave a “shout out” to Dr. Cody Meissner, who was her ACIP buddy who oriented her.
Another issue that is evolving that she will be interested in following is cost, and how ACIP does
now have to figure out how to address that. Resources are not endless, so consideration must
be given to how to best use them. At one point, it was just the science, safety, and such issues.
But now, cost is also part of the equation. She congratulated Dr. Temte for being such a
fearless leader, and said she would miss him and would see him in Wisconsin.

Dr. Temte then shared an image of the agenda from the first ACIP meeting convened 50 years
ago on May 25, 1964, noting that the start time was 9:30 am. One of the agenda items was the
simplification of the vaccine schedule, and another was the following statement pertaining to the
formation of WGs:

It was felt by the Committee that as part of the modus operandi
of its functioning that it would be desirable from time to time to
call upon appropriate technical consultants or, as need be, to
convene special subcommittees or panels to consider specific,
complex problems regarding immunization practice.

11



Advisory Committee on Immunization Practices (ACIP) Summary Report June 25-26, 2014

In terms of the simplification of the schedule, in 1964 there were seven vaccines in use (polio,
smallpox, measles, diphtheria, tetanus, pertussis, and influenza). Going back 77 years, in
particular with a nod to the March of Dimes, Dr. Temte shared a link to a YouTube video
showing Franklin Delano Roosevelt (FDR) going to the All Star game in 1937 and reflecting the
logistics needed to get someone with polio from the vehicle to the stands. The link for the video
is http://youtube/CvKDWBMEycw. This counters the myth that FDR tried to avoid being seen in
public with his polio, and it also underscores the important need across the world to eliminate
polio. Also shown in the video are Lou Gehrig, Jimmie Foxx, Hank Greenberg, and Dizzy Dean.
Dr. Temte concluded with a passage from Dr. William Carlos Williams, who was a family
practitioner in New Jersey who dealt primarily with very poor immigrant families. He was
posthumously awarded the Pulitzer Prize in May 1963 for his writing, and was one of the first
American physician authors who was both a poet and an essayist. The following is an excerpt
from his first published piece, which deals with an infant with meningitis:

The baby is in a smother of sheets and crumpled blankets, its head on a pillow. The child’s left eye closed, its
right partly opened. It emits a soft whining cry continuously at every breath. It can’t be more than a few weeks old.

Do you think it is unconscious, doctor?

Yes.

Will it live?

It is the mother. A grit tender-eyed blonde. Great full breasts. A soft gentle-minded woman of no mean beauty.
A blue cotton house wrapper, shoulder to ankle.

If it lives it will be an idiot perhaps. Or it will be paralysed—or both. It is better for it to die.

There it goes now! The whining has stopped. The lips are blue. The mouth puckers as for some diabolic kiss. It
twitches, twitches faster and faster, up and down. The body slowly grows rigid and begins to fold itself like a flower
folding again. The left eye opens slowly, the eyeball is turned so the pupil is lost in the angle of the nose. The right
eye remains open and fixed staring forward. Meningitis. Acute. The arms are slowly raised more and more from the
sides as if in the deliberate attitude before a mad dance, hands clenched, wrists flexed. The arms now lie upon each
other crossed at the wrists. The knees are drawn up as if the
child were squatting. The body holds this posture, the child’s belly rumbling with a huge contortion. Breath has
stopped. The body is stiff, blue. Slowly it relaxes, the whimpering cry begins again. The left eye falls closed.

It began with that eye. It was a lovely baby. Normal in every way. Breast fed. | have not taken it anywhere. It is only
six weeks old. How can he get it?

The pointed beard approaches. It is infection, is it not, doctor?

Yes.
But | took him nowhere. How could he get it?

He must have gotten it from someone who carries it, maybe from one of you.

Will he die?

Yes. | think so.

Oh, | pray God to take him.

Have you any other children?

One girl five, and this boy.

Well, one must wait.

Again the night. The beard has followed me to the door. He closes the door carefully. We are alone in the night.
It is an infection?

Yes.

My wife is Catholic—not I. She had him for baptism. They pour water from a can on his head, so. It runs down in
front of him, there where they baptize all kinds of babies, into his eye perhaps. It is a funny thing.

William Carlos Williams — Danse Pseudomacabre, 1920
The Little Review VII. 1 46-49.

Dr. Temte pointed out that the striking thing about this writing from 1920 is that it was so matter
of fact. Infants and young people dying of meningitis was so commonplace. This is horrific and
something rarely seen anymore due to the benefit of all of the things that Ciro de Quadros
talked about (e.g., sanitation, education, good medical care, and especially vaccines).
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Dr. Pickering said he thought that for many of those in the room who lived through an era before
vaccines were available, this was a very sad memory. Times are better now that most of these
diseases can be prevented.

He noted that at nearly every meeting, delegations from the World Health Organization (WHO)
Pan-American Health Organization (PAHO) are in attendance. During this meeting, he
welcomed the following delegates from Mexico’s Ministry of Health:

Q Dr. Jose de Jesus Mendez, Infant Health Subdirector for Mexico’s National Center for Child
and Adolescent Health

U Dr. Emilia Cain, Medical Supervisor, Mexico’s National Center for Child and Adolescent
Health

O Dr. Paulina Saldana, Medical Supervisor, Mexico’s National Center for Child and Adolescent
Health

QO Dr. Armando Gonzalez, Division Director of Prevention and Disease Detection for the
Mexican Institute of Social Security

Dr. Pickering also welcomed Marla Dalton, Executive Director of the National Foundation for
Infectious Diseases (NFID).

With regard to information for future international visitors to ACIP meetings, due to changes in
Department of Homeland Security (DHS) Policy, additional forms will be required for each
meeting at the time an international guest registers. It is critical that international visitors
complete and submit these forms as soon as possible following registration. Stephanie
Thomas, Committee Management Specialist, will be able to help with any questions and
concerns about the process. The next ACIP meeting will take place at CDC on Wednesday and
Thursday, October 29-30, 2014. The registration deadline for U.S. citizens is Monday,

October 13, and for non-U.S. citizens is Monday, October 6. Registration is not required for
webcast viewing. Stephanie Thomas can assist anyone who experiences difficulties with this
process.

Dr. Pickering offered the following notes regarding liaison representatives:

U David Johnson joined this meeting as liaison representative for Pharmaceutical Research
and Manufacturers of America (PhRMA) in place of Damian Braga

U Margot Savoy served as liaison representative during this meeting for the American
Academy of Family Physicians (AAFP) in place of Jamie Loehr

To avoid disruptions during the meeting, Dr. Pickering instructed those present to turn off all cell
phones. He explained that topics presented during the ACIP meeting include open discussion
with time reserved for public comment. During this meeting, a time for public comment was
scheduled following the afternoon sessions during both meeting days. Time for public
comments also may be provided prior to specific votes by ACIP to enable these comments to be
considered before any votes. Those who planned to make public comments were instructed to
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visit the registration desk in the rear of the auditorium to have Stephanie Thomas record their
name and provide information about the process. Those who registered to make public
comments were instructed to state their name, organization if applicable, and any conflicts of
interest (COIs) prior to making their comments.

He then announced several initiatives that are underway in an attempt to improve and
accelerate communication and information delivery, including the following:

O CDC has developed vaccine schedule apps for the child, adolescent, catch-up, and adult
schedules-with a contraindications and precautions table.

O Version 1.1 of the app is available in the app store for iPhone and iPad, and there is an
Android version in the works.

U This is the 50-year anniversary of ACIP, which held its first meeting in May of 1964. More
information about this will be provided during the October meeting.

O Safety issues will continue to be presented at every ACIP meeting. A separate vaccine
safety presentation was planned for the first afternoon of this meeting.

With regard to disclosure, to summarize conflict of interest provisions applicable to ACIP, as
noted in the ACIP Policies and Procedures manual, Dr. Pickering indicated that members of the
ACIP agree to forego participation in certain activities related to vaccines during their tenure on
the committee. For certain other interests that potentially enhance a member’s expertise while
serving on the committee, CDC has issued limited conflict of interest waivers. Members who
conduct vaccine clinical trials or who serve on data safety monitoring boards (DSMBs) may
present to the committee on matters related to those specific vaccines. However, they are
prohibited from participating in committee votes on issues related to those specific vaccines.
Regarding other vaccines of the affected company, a member may participate in a discussion
with a proviso that he or she abstains on all votes related to the vaccines of that company. Itis
important to note that at each meeting, ACIP members state any conflicts of interest.

Applications for ACIP membership are due no later than November 14, 2014 for the 4-year term
beginning July 2015. Detailed instructions for submission of names of potential candidates to
serve as ACIP members may be found on the ACIP web site:

E-mail: acip@cdc.gov Web homepage: http://www.cdc.gov/vaccines/acip/index.html

Nominations: http://www.cdc.gov/vaccines/acip/committee/reg-nominate.html

A current CV, at least one recommendation letter from a non-federal government employee, and
complete contact information are required. These may be submitted as e-mail attachments to
Dr. Jean Clare Smith at jsmith2@cdc.gov

During every ACIP meeting, an update is provided with regard to the status of ACIP
recommendations. ACIP has a policy that every three to five years each recommendation is
reviewed, and then renewed, reaffirmed, or retired. Links to these recommendations and
schedules can be found on the ACIP website. A listing of recommendations that have been
published since the February 2014 ACIP meeting follows:
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ACIP Recommendations Published Since

February 2014
Publication MMWR
Title Date Reference
= Advizory Commitiee on Immanizaion Pracices 27124 201463108108
Recommended Immunizaiion Schedubes for Persons Aged 0
Through 18 Years — United Siates, 2014
= Advicory Commiies on Immunizaion Pracioss 274 201483110112
Recommendsd Imnunizaon Schedubs for Adulis Aged 19
Years or Older — United Siaies, 2014
Prevengon and Contol of Hasmophilus influenzas typs b 21282014 2014:83RRM)1-14
Diszaze: Recommendations of e Advizory Comimisies on
Imimunizalon Pracices{ACIP)
Use of MenACWY-CRM\iaoone in Children Aged 2 Through B/2002014 2014;63{24).527-530
23 Months at Increased Risk for Meningooocoal Disease:
Recommendstons of e Advisony Commisiss on
Immunizaiion Pracices
hip:/ fwan o, govivenc 1-E'9"IC:-.GCD~“E{B*ECS—M5-:.E_1'_IT|

Dr. Pickering shared the following resource information pertaining to ACIP:

Vaccine Safety:
www.cdc.gov/vaccinesafety/index.html

Immunization Schedules (2014):
http://www.cdc.gov/vaccines/schedules/index.html

Vaccine Toolkit:
http://www.cdc.gov/vaccines/hcp/patient-ed/conversations/index.html

Immunization for Women (American College of Obstetricians and Gynecologists):
www.immunizationforwomen.org

You Are the Key to HPV Cancer Prevention:
http://www.cdc.gov/vaccines/youarethekey

Vaccines for Preteens and Teens:
http://www.cdc.gov/vaccines/who/teens/index.html

Before officially beginning the meeting, Dr. Temte called the roll to determine whether any ACIP
members had conflicts of interest. The following conflicts of interest were declared:

O Coyne-Beasley: Research support is allocated to the University of North Carolina (UNC)
by Merck Pharmaceuticals for clinical trials.

O Bennett, Bocchini, Campos-Outcalt, Coyne-Beasley, Duchin, Harriman, Harrison, Karron,
Jenkins, Kempe, Pellegrini, Reingold, Rubin, Temte, and Vazquez: No conflicts.
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General Recommendations

Introduction

Jeffrey Duchin, MD
Chair, General Recommendations Work Group

Dr. Duchin reminded everyone that the General Recommendations document is published in
the Morbidity and Mortality Weekly Report (MMWR) every 3 to 5 years, and addresses a broad
range of clinical practice issues that are relevant to all vaccines as opposed to the vaccine-
specific publications. The General Recommendations are intended to address topics that
cannot be attributed to a single vaccine, but that are germane to the practice of immunization in
general. A number of topics have been or are being revised, including the following:

Timing and Spacing of Immunobiologics
Contraindications and Precautions
Preventing and Managing Adverse Reactions
Reporting Adverse Events After Vaccination
Vaccine Administration

Storage and Handling of Immunobiologics
Altered Immunocompetence

Special Situations

Vaccination Records

Vaccination Programs

Vaccine Information Sources

oo oopoo

The topics addressed during this session included:

O Altered Immunocompetence
O Vaccination Programs

The updating process has basically been completed, with only a small amount of information
that needs to be revised before the updated recommendations can be published.

Dr. Duchin thanked Dr. Rubin and colleagues at the IDSA, because much of what was done
was integrating the IDSA’s new guidelines for vaccination in persons with altered
immunocompetence with the existing ACIP recommendations on vaccination of persons with
altered immunocompetence. This is an increasingly complex area, so the collaboration with
IDSA is very much appreciated.

Vaccination In Persons with Altered Immunocompetence & Vaccination Programs

Dr. Andrew Kroger
CDC/NCIRD

Dr. Kroger provided an update on the proposed changes to the Altered Immunocompetence
section of the General Recommendations. He noted that all ACIP members should have four
documents, including a clean copy and a version with tracked changes for each section.
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In terms of background, the following reflects the various components that are currently included
in this section:

O General Principles:

- Defines “altered immunocompetence”

- Refers to a table that describes broad categories of altered immunocompetence

- Includes a statement that says that when there is deliberation to occur, providers are
always welcomed and encouraged to refer to another treating provider who may be
an expert in infectious disease or immunology

- Altered Immunocompetence as an Indication to Receive a Vaccine: Describes
situations in which a vaccine may be recommended outside of a routine age group,
because altered immunocompetence is part of the patient’s profile

U Vaccination of Contacts of Persons with Altered Immunocompetence: Emphasizes the need
to provide community immunity

O Vaccination with Inactivated Vaccines: Highlights, by way of general principles, that the
concern is primarily with efficacy issues

U Vaccination with Live Attenuated Viral and Bacterial Vaccines: Highlights, by way of general
principles, that the concern is primarily with efficacy and safety issues

U Recipients of Hematopoietic Cell Transplants (HCT)

O Conditions or Drugs that Might Cause Immunodeficiencies: Highlights topics like asplenia
for which it is difficult to apply general principles, such as withholding all live vaccines in all
cases

As noted by Dr. Duchin, IDSA published clinical practice guidelines in 2013 for vaccination of
immunocompromised hosts. As far back as November 2011, CDC was involved with cross-
walking topics in the draft of this document with vaccine-specific and general recommendations
ACIP guidance. The IDSA document was published December 4, 2013. The authors include
Dr. Lorry Rubin, who is a former member of the General Recommendations WG and current
ACIP member, Dr. Harry Keyserling, who is a former member of the General Recommendations
WG and a current member while these deliberations were ongoing. This is a very important
source document for changes to the General Recommendations. There will be some
differences between the two groups, which are primarily at the level of vaccine-specific
recommendations and are not a part of the General Recommendations WG process. The
primary differences are as follows:

O IDSA: Recommendation for Gardasil® (HPV) for immunocompromised persons compared to
ACIP recommendations ....

O ACIP: No preference for Gardasil® or Cervarix® in immunocompromised females

U IDSA: Recommendation for varicella vaccine for immunocompromised persons (within
certain parameters) compared to ACIP recommendations....

U ACIP: Consideration for varicella vaccine for immunocompromised persons (within certain
parameters)
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In terms of what has changed in the General Recommendations document, there was
information in the 2011 version that needed to be updated. Also, there is important resource
information in the IDSA document as well as other source materials. For example, most of the
primary source materials for changes to altered immunocompetence as an indication to receive
a vaccine do not come from IDSA. These come from the vaccine-specific ACIP statements.
This section addresses recommendations for use of pneumococcal, meningococcal, and HiB
vaccines in patients who have conditions such as asplenia, anatomic barrier defects,
cerebrospinal fluid (CSF) leaks, and Cochlear implants (Cl). The WG has tried to harmonize the
language in the General Recommendations document with the new information in the vaccine-
specific documents for these vaccines.

IDSA information is added into the sections on inactivated vaccines and vaccination with live
attenuated viral and bacterial vaccines, so Dr. Kroger focused on these two sections. In terms
of the background principles, the general statement is made that inactivated vaccines are safe
in patients with altered immunocompetence, but that there are efficacy issues with both live and
inactivated vaccines with certain diseases. Some specific diseases are listed in the IDSA
document that the WG would like to incorporate into the General Recommendations. This is in
the section where inactivated vaccine efficacy issues are discussed (Page 4, Line 26).
Information is included from the IDSA document about B-lymphocyte deficiency and receipt of
immunoglobulin therapy, with a recommendation to withhold both inactivated and by extension
live vaccines. This is an efficacy issue. Patients receiving immunoglobulin therapy are thought
to have reduced response even to inactivated vaccines. This is new to the General
Recommendations. Likewise, cancer therapy and receipt of anti-B lymphocyte therapy (e.g.,
rituximab) will be addressed here. From the IDSA, the WG hopes to incorporate a
recommendation to delay inactivated vaccines 6 months as opposed to 3 months. Again, this
would be an efficacy issue.

Safety and efficacy apply to the section on vaccination with live viral and bacterial vaccines.
Clarification is included in this section about specific diseases (Page 5, Line 4). This will have
relevance to the categories that were split out in the table as well. For instance, Chronic
Granulomatous Disease (CGD) is described as a condition for which live bacterial vaccines
should be withheld. However, with other phagocyte deficiency diseases such as Leukocyte
Adhesion Deficiency (LAD) and Chediak-Higashi Syndrome (CHS), a recommendation is made
to withhold both live bacterial and live viral vaccines. The 2011 General Recommendations are
simplified in that they only recommend to withhold live bacterial vaccines, so this is new
information from IDSA. The WG does not want to get into the specifics in the print of the
General Recommendations document, but this has to do with the risk of these particular types
of infections. With CGD and the lack of oxidative bursts associated with intercellular killing,
patients have increased risk of bacterial infections. However, with LAD and CHS, there are
adherence issues with the defects in natural killer cells that generate a risk for viruses and
bacteria. A recommendation is included to withhold live bacterial vaccines with conditions such
as defects of interferon-gammalinterleukin-12 axis, as well as a recommendation to withhold live
bacterial and live viral vaccines with conditions such as defects of interferon-alpha or interferon-
gamma. Again, that is a risk issue for those two conditions.

Table 13 currently appears as follows; however, it will be updated to include the information just
provided:

18



Advisory Committee on Immunization Practices (ACIP)

Summary Report

June 25-26, 2014

TABLE 13. Vaccination of persons with primary and secondary immunodeficiencies

Primary Specific Contraindicated Risk-specific Effectiveness and
immunodeficiency vaccines* recommended comments

vaccines*®

B-lymphocyte | Severe antibody OPVtSmallpox Consider varicella The effectiveness of

(humoral) deficiencies (e.g., X-linked vaccination in isolated any vaccine is
agammaglobulinemia and | LAIV humoral uncertain if it
common variable immunodeficiency depends only on the
immunodeficiency) BCG humoral response

(e.g., PPSVor

Ty21a (live typhoid) MPSV4).

Yellow fever IGIV interferes with
the immune response
to measles vaccine
and possibly varicella
vaccine.

Less severe antibody OPV*t Pneumococcal All vaccines likely
deficiencies (e.g., selective effective; immune
IgA deficiency and IgG BCG Hib response might be
subclass deficiency attenuated.

Yellow fever

Other live vaccines appear to

be safe.

T-lymphocyte | Complete defects (e.g., All live vacciness§,¥,** Pneumococcal Vaccines might be

(cell-mediated | severe combined ineffective.

and humoral) | immunodeficiency [SCID]
disease, complete DiGeorge
syndrome)

Partial defects (e.g., most All live vaccines§, ¥, ** Pneumococcal Effectiveness of any
patients with DiGeorge vaccine depends on
syndrome, Wiskott-Aldrich Meningococcal degree of immune
syndrome, ataxia- suppression.
telangiectasia) Hib (if not administered

in infancy)
Interferon- All live bacterial vaccines
gamma/Interleukin 12 axis
deficiencies (All live vaccines

contraindicated in

Interferon-gamma or

interferon-alpha

deficiencies)

Complement | Persistent complement, None Pneumococcal All routine vaccines
properdin, or factor B likely effective.
deficiency Meningococcal

Hib

Phagocytic Chronic granulomatous Live bacterial vaccines§

function disease
Leukocyte adhesion defect, Pneumococcal All inactivated
and myeloperoxidase vaccines safe and
deficiency. Live viral and bacterial likely effective.

vaccines§Y
Live viral vaccines
likely safe and

19



Advisory Committee on Immunization Practices (ACIP) Summary Report June 25-26, 2014

For HCT patients, the 2011 General Recommendations document refers to the source Tomblyn
M, Chiller T, Eisele H, et. Al. Biol Blood Marrow Transplant 15:1143-1238;2009. When this was
discussed in February 2009 for the last iteration of the General Recommendations, there was a
recommendation to specifically reference this document, which was followed. The document
was readily available for those using CDC’s website, and the WG tried to incorporate as much
as possible in the document. IDSA now publishes recommendations for HCT in

Rubin, LG, Levin MJ, Ljungman P., et. al. 2013 IDSA Clinical Practice Guidelines for
Vaccination of the Immunocompromised Host. Clin. Infect. Dis. 2014; 58: e-44-100. HCT is a
special category of altered immunocompetence because the patient is not only immunodeficient
as a result of either underlying disease or treatment, but also is considered to be
immunoablated (e.qg., their entire immune history is completely removed). This raises concerns
not only about which vaccines to give and contraindications or precautions, but also about
revaccinating patients who have had vaccines administered prior to HCT.

The IDSA document is remarkably similar to the 2009 document. They are basically identical
for pneumococcal conjugate vaccine (PCV) vaccines for which a specific series is
recommended post-HCT. Zoster and rotavirus vaccine are not recommended post-HCT, so that
remains the same. The IDSA document is remarkably flexible with respect to different
strategies for these patients. Often, multiple options are presented, specifically with the use of
pertussis-containing vaccines. This is a unique issue with respect to HCT, because in this
circumstance, patients who receive pertussis-containing vaccines will have waning of immunity
anyway, so these two issues have to be reconciled. That is to say, the schedule for post-HCT
should take into account that routine scheduling of pertussis vaccine already accounts for lack
of residual immunity. The IDSA document does a good job of providing multiple options for
patients with respect to use of pertussis-containing vaccines post-HCT. There are some
changes from the 2009 document. HPV vaccine is recommended post-HCT in the IDSA
document. Varicella vaccine is recommended in the IDSA document as long as the patient is
immunocompetent, does not have graft versus host disease, and is 24 months post-HCT. That
would be a new addition to the General Recommendations.

In terms of conditions or drugs that might cause immunodeficiency, IDSA classifies its
categories somewhat differently than ACIP traditionally has done. It defines different levels of
immunosuppression as high- or mid-level. In IDSA, high-level includes the following:

U Three-months withholding of live vaccines following completion of cancer chemotherapy

O Two-month withholding of live vaccines following completion of solid organ transplant
rejection therapy

O Daily corticosteroid therapy with dose 20 mg or higher prednisone equivalent (or 2 mg/kg or
greater) for 14 days or more

U Receiving immune modulators such as tumor necrosis factor (TNF)-alpha inhibitors or anti-B
cell agents (rituximab)

IDSA low-level immunosuppression includes the following, which ACIP previously considered
not immunosuppressed at all for the purposes of some drugs:

O Alternate dose corticosteroid therapy

O Methotrexate, azathioprine or 6-mercaptopurine in doses as stated in ACIP Zoster Vaccine-
specific statement
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IDSA defines the interval following the use of a medication in terms of low-dose (1 month
interval), high-dose (3 month interval unless otherwise stated), solid organ transplant anti-
rejection (2 month interval), and anti-B lymphocyte (6 month interval) for administration of both
live and inactivated vaccines. There is a bidirectional nature to this recommendation in terms of
what to do if the vaccine is given first. The IDSA document has made some changes here as
well. The document recommends withholding live vaccines unless 4 weeks before the
beginning of therapy, and a full recommendation to withhold 2 weeks before beginning of
therapy. The provider would use this recommendation to determine the threshold by which they
would need to wait if the vaccine is given first before starting therapy. For inactivated vaccines,
IDSA recommends withholding 2 weeks before beginning of therapy.

The 2011 General Recommendations divides the discussion into the following categories:

U Vaccination of Children and Adolescents

O Adult Vaccination

U Evidence-Based Interventions to Increase Vaccination Coverage
U Other General Programmatic Issues

Changes by the WG have been to include the adult vaccination standards, which are discussed
in the introduction to the entire Vaccination Program section. Clear language has been included
to discuss the Affordable Care Act (ACA) that states, “Effective for all health-plans drafted or
updated after September 2010, the ACA requires plans to cover ACIP recommended vaccines
without deductibles or copayments when delivered by an in-network provider.” There is a
discussion of barriers to vaccination in the General Recommendations adult component of this
section, which is where this language was inserted. ACA applies to childhood and adult
vaccination, though it could be argued that the impact may be greater with adult compared to
childhood vaccinations. The 2011 General Recommendations included of information on cost-
effectiveness, which the WG decided to remove. One reason was because it caused an
imbalance in the document. While there was cost-effectiveness information in the adult section,
there was really no cost-effectiveness or cost-savings data described in the child section. When
this section was first built in the General Recommendations, ACIP-specific documents were
incorporated about adult immunization and VFC. To balance this, the cost-effectiveness
discussion was removed. Cost-effectiveness is best discussed in vaccine-specific statements
rather than the General Recommendations.

The last change by the WG is the Strategies Table, which was updated based on the Task
Force for Community Preventive Services (Task Force) with current updates from The
Community Guide.org/vaccine/index.html. The Task Force has removed the word “strongly” and
now states “recommended.” They have made a change to certain recommendations as well.
For instance, “patient or family incentives or sanctions” previously was listed as having
“‘insufficient evidence.” In the interim, the Task Force has divided that out as “patient or family
incentives” are recommended and “sanctions” are not recommended. This appears in Table 15
as follows:
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TABLE 15. Recommendations regarding interventions to improve coverage of
vaccines recommended for routine use among children, adolescents, and adults

Intervention Recommendation

Increase community demand for vaccination

Client reminder or recall systems Recommended

Requirements for entry to schools, child-care facilities, Recommended
and colleges

Community education alone Insufficient evidence

Community-based interventions implemented in Recommended
combination

Clinic-based education Insufficient evidence

Patient or family incentives Recommended

Patient or family monetary sanctions Insufficient evidence

Client-held medical records Insufficient evidence

Enhance access to vaccination services

Reducing out-of-pocket costs Recommended

Enhancing access through the U.S. Department of Recommended
Agriculture's Women, Infants, and Children program

Home visits, outreach, and case management targeted Recommended
to particularly hard to reach populations to increase
vaccination rates

Enhancing access at schools Recommended

Expanding access in health care settings Recommended as part of
multicomponent interventions only

Enhancing access at organized child care centers Recommended

In conclusion, Dr. Kroger indicated that the next steps would be to invite discussion during this
session, and an anticipated vote on the entire updated General Recommendations document
during the October 2014 ACIP meeting. All of the important sections have been discussed by
ACIP, with the exception of the introductory paragraph and the vaccine information sources. He
will update those two sections. Areas that need some editing include vaccination of the
hospitalized patient and all of the interventions such as anesthesia or surgery that may occur,
alternate routes and whether doses are counted when given at alternate routes, and febrile
seizures with respect to simultaneous vaccination.

Dr. Kroger expressed gratitude to outgoing Chair, Dr. Duchin. The WG went through a great

deal of very complicated subject material over the last four years, which Dr. Duchin’s
meticulous but easy going style made very pleasurable.
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Discussion Points

Dr. Riley (ACOG) is involved with high-risk obstetrics, and is commonly asked about women
who are on rituximab. They have not been delaying their vaccination because there may be
only six months of pregnancy. If there is a suggestion, it should be incorporated someplace
because the natural reflex is going to be not to give it. She was concerned that inactivated
influenza vaccine and tetanus and reduced diphtheria toxoids (Tdap) that should be given might
be delayed because of the six-month concern, which will miss the ability to protect the infant.

Dr. Kroger responded that this is being discussed by CDC, less so the issue of vaccination of
the pregnant woman herself, although that is an important topic, but the WG is also discussing
the issue of whether immunodeficiency can be transferred to the infant. That has relevance with
rotavirus vaccine, which is given in early infancy. He did not know how much movement there
would be on those recommendations. It might be in the rotavirus vaccine-specific statement as
opposed to the General Recommendations, but perhaps they can get it into the General
Recommendations as well. The issue of vaccinating the pregnant woman herself, there is a
general recommendation regarding live vaccination during pregnancy. Live vaccines generally
are contraindicated in pregnancy, so the pregnancy itself might contraindicate the use of these
medications as well if they are defined as immunosuppressive. This may need to be discussed
further during review of the Special Situations section of the General Recommendations, which
includes a discussion of pregnancy.

Dr. Rubin noted that in studies conducted in which people are vaccinated who have received
rituximab, since it is essentially a B lymphocyte poison, they just do not make antibody. In
terms of relying on humoral immunity, the likelihood of significant effectiveness is extremely low.

Dr. Riley (ACOG) inquired as to whether his suggestion would be not to bother in those patients.

Dr. Rubin replied that his personal suggestion would be that there is very little risk, but the
likelihood of a positive effect is virtually zero so he would not give it.

Dr. Harrison inquired as to whether ACIP was going to attempt to harmonize with IDSA or
remain divergent.

Dr. Kroger responded that the goal was to harmonize the General Recommendations with
IDSA, but this does involve a degree of “cherry picking” from the IDSA document. That is what
the WG attempted to do in the draft as opposed to not putting content in the draft and just
including a citation. There will be ongoing attempts through discussion with vaccine subject
matter experts (SMES) on specific issues that may appear in vaccine-specific statements that
may not harmonize precisely with what is in IDSA’s document. That is outside of the purview of
the General Recommendations WG. The work is ongoing. The recommendations for use of
zoster vaccine are not harmonized with ACIP specific recommendations, but the vaccine SMEs
are aware of these issues.
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Child/Adolescent Immunization

Introduction

Renée Jenkins, MD
Chair, Child/Adolescent Immunization Work Group

Dr. Jenkins indicated that this session would include a review of the status of the
childhood/adolescent immunization schedule; a review of a provider interview project to assess
the usability of the catch-up schedule; and a presentation of the draft supplementary table (job
aid) for diphtheria, tetanus, and pertussis (DTaP) vaccine for ACIP review. She indicated that
Dr. Kroger would present on behalf of Dr. Strikas, CDC Work Group Lead, who was unable to
attend due to a scheduling conflict.

Healthcare Provider Review of 2014 Catch-Up Schedule and Supplementary Tables

Dr. Andrew Kroger
National Center for Immunization and Respiratory Diseases
Centers for Disease Control and Prevention

Dr. Kroger indicated that CDC has the following two schedules currently being used for
childhood immunizations:

O A schedule of recommended vaccines for children ages birth through 18 years
U A catch-up schedule for when vaccines have been missed or children are behind in the
schedule

There has been an ongoing effort since 1964 to clarify the schedule as it has become
increasingly complicated, and even more so recently. As follows is Figure 2, the 2014
childhood/adolescent immunization catchup schedule. There is abundant, dense text for some
of the vaccines, particularly Hib and pneumococcal conjugate, and to a lesser extent
DTaP/Tdap:
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In an effort to improve childhood and adolescent immunization schedules, CDC and partner
organizations have developed job aids to be used with the current catch-up schedule.

In addition to testing the job aids, CDC wanted to learn from practicing providers their current
usage of the catch-up schedule, ease of use, and how it might be improved so that a catch-up
schedule can be more user friendly.

CDC created job aids for two vaccines:

O Haemophilus influenzae type b (Hib)
U Diphtheria, tetanus, and acellular pertussis (DTaP); tetanus, diphtheria, and acellular
pertussis (Tdap); tetanus and diphtheria (Td)

Two job aids were borrowed from the Immunization Action Coalition (IAC):

O Pneumococcal conjugate (PCV13: http://www.immunize.org/catg.d/p2016.pdf)
O Meningococcal conjugate (MCV: http://www.immunize.org/catg.d/p2018.pdf

The job aids were tested in variable formats with healthcare providers. Formats were
sometimes shown in algorithm forms as opposed to table form, and the table was broken up in
different ways as well. Eight groups of healthcare providers were interviewed, including the
following:

Family Practitioners

Pediatricians

Public Health Nurses

Nurse Practitioners

Nurses in Private Settings

Physician Assistants

Medical Assistants

Immunization Information System or Registry Staff

o000 ouo

These target audiences were chosen because of their role in vaccinating children. Physician
participants were identified who are board-certified in either pediatrics or family practice. All
participants had to report spending at least 50% of their time in direct patient contact; deciding
what childhood or adolescent immunizations they will recommend for at least five patients per
week; and that they work primarily in a private practice or a public health clinic that provides
immunizations to children. These qualifications did not apply to participants who worked at
state registries.

CDC contacted several professional organizations in mid-February to recruit potential
participants, including the following:

American Academy of Pediatrics (AAP)

American Association of Family Practitioners (AAFP)

American Nurses Association (ANA)

American Association of Physician Assistants (AAPA)

National Association of Pediatric Nurse Practitioners (NAPNAP)
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State health departments and state immunization registries were also contacted. The original
goal was to contact 10 to 15 people from each of 8 providers groups, anticipating an
approximately 46% response rate to result in 48 records. Contact information was received for
55 individuals, all of whom were contacted. The following table reflects the make-up of
practices contacted and interviewed:

Type of Practice Contacted | Scheduled (Interviewed| Target [% Completed
Family Practice 11 7 7 10 70
Physicians
Public Health Nurses 9 4 4 5 80
Private Setting Nurses 6 3 1 5 20
Registry 3 2 2 3 66
Pediatricians 9 6 6 10 60
Nurse Practitioners 7 5 5 5 100
Physicians Assistants 4 1 1 5 20
Medical Assistants 6 4 4 5 80
Totals 55 32 30 48 62

The Survey Monkey internet-based survey tool was used to create a questionnaire for this
project and to collect data. Survey Monkey collected demographic information, information
about how the participants were using the current catch up schedule, and their initial
impressions of the job aids. Respondents’ answers from Survey Monkey were reviewed on the
day of the phone interview, and they were then asked about three case studies of children with
lapsed vaccinations. The case studies were for the pneumococcal, Hib, and meningococcal job
aids. Participants were asked to review the case study, and answer using the catch up
schedule and then the job aid. The interviews were conducted from March 20, 2014 through
May 1, 2014. Over 50% of the target number was reached for 6 of the 8 groups, and 30 people
were interviewed. By this point, there was enough similarity of responses to analyze the results.

The following example is one of the 4 pages of the DTaP job aid, which was one of the products
given to the respondents:

Job Aid Example - DTaP
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The job aid table is intended for instantaneous use by providers when they see a patient to
make a decision about what immunizations are needed. The last column provides information
about when the next dose is due, and is important for discussions with patients. This is a
prospective tool. It is not meant to be used to validate doses that have already been given, but
instead is to support use of the childhood schedule moving forward. This is an easier way to
see the information.

This is the IAC pneumococcal job aid, which is useful and was included in the interview and
focus group:

Pneumococcal Job Aid Example

http://www.immunize.org/catg.d/p2016.pdf

The IAC combines catchup vaccination with high risk recommendations, which is quite an effort
and accomplishment. However, the Child/Adolescent Immunization WG’s goal is to focus on
the healthy child for CDC’s tools.

In terms of the survey results, participants felt that the current catch-up schedule has very useful
information but that it is difficult to read or understand. Specifically, the footnotes were brought
up often as too dense, confusing, and that people can either miss them or not reference them.
For the Hib job aid, a table and an algorithm were given to participants. Two-thirds of
participants preferred tables over algorithms. Two participants had no preference. The
preference was evenly split for the DTaP tables, but there was a slight preference for Version 2
that is a single table. Some participants felt that Version 1 was easier to read and provides a lot
of information, but there was a slight preference to have a separate table for the tetanus toxoid-
containing vaccines.

The meningococcal and pneumococcal job aids created by the IAC were provided to
participants. Each table was on only one page. Participants liked these, and thought the tables
were clear and easy to read. There were some comments about highlighting or bolding certain
sections or moving footnotes directly into the table.

Overall people liked the job aids and think that they would be a helpful resource. Participants
were very appreciative that CDC is creating something to help them with reading the current
catch up schedule. The best summary of what the job aids should do came from a participant
who said, “It should be clear, concise, and correct.”
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Regarding next steps, the job aids will be refined as necessary by CDC staff to appear the same
as the DTaP example shown earlier. ACIP members were asked to review the DTaP format
and offer any input in the next several weeks. The job aids will be CDC documents, and will be
clearly noted as adjuncts to the published Recommended Immunization Schedule for persons 0
through 18 years of age to assist with schedule interpretation.

Discussion Points

Dr. Temte commented that 90% of the questions he gets in his clinic deal with just this question,
particularly from medical assistants. He thinks having a flow-through table will be very
beneficial as compared to the current tool, and he thanked the WG for this effort.

Dr. Harriman inquired as to whether there was a goal to work with manufacturers of electronic
medical records (EMRSs) to have these programmed in, which would be optimal.

Dr. Kroger replied that there has been an ongoing project with the registry branch of his division
to ensure that the information in the CDC childhood schedule and the General
Recommendations are incorporated into EMRs. The childhood schedule has the tool for
moving forward for someone with a lagged schedule. The General Recommendations has the
table that is useful for back-validating, which is known as evaluation in the registry and
forecasting for forward thinking. CDC is working with the registry group to ensure that ACIP
recommendations are programmed in. The registry group has stated repeatedly that they want
to program in what ACIP recommends. The job aids will be harmonized with the childhood
schedule, so it will not matter whether the job aid or the schedule is used to interact with the
registry.

Beyond the registry, Dr. Harriman said she was thinking of EMR systems such that reminders
and pop-ups would be programmed in.

Dr. Kroger said he thought there was a process to harmonize the way the registry functions with
medical records as part of Meaningful Use as well. That is an ongoing concern and
consideration.

Dr. Schuchat added that there is ongoing work with EMR vendors. The ideal circumstance is
bidirectional information flow between the EMR and registries so that in a single application, a
practitioner opens the EMR, it queries the registry for all relevant doses, and indicates what
needs to be done at that point. This is a major priority for CDC in the Office of the National
Coordinator.

Dr. Groom (IHS) said she was happy to see the job aids, but requested to follow-up with Dr.
Kroger, because she was still seeing a contradiction in the catch-up schedule about whether
one of the children in the case IHS presented to him would need the booster dose of Hib. As
she read through the current language and tried to unpack it, she could come to two different
conclusions.

Dr. Kroger acknowledged that SME follow-up is heeded on that point, and indicated that the

issue was one of beginning vaccination at 7 months or older and getting three doses in, and
whether the dose at 12 months or older was needed.
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Yellow Fever Vaccine

Introduction

Joseph A. Bocchini, Jr, MD

ACIP, Workgroup Chair

Japanese Encephalitis (JE) and Yellow Fever (YF) Vaccines Work Group
Professor and Chairman, Department of Pediatrics

Louisiana State University Health Sciences Center

Dr. Bocchini reminded everyone that this WG has been tasked with evaluating the World Health
Organization (WHO) decision for continuation of a booster dose for Yellow Fever (YF) vaccine.
The Japanese Encephalitis (JE) Work Group became the JE and YF Vaccines Work Group.
The membership of the WG was maodified to add the expertise needed to evaluate the question
they were asked to solve. He indicated that during this session, Dr. Staples would provide the
GRADE evaluation of the available evidence pertaining to the use of YF vaccine booster doses,
as well as the WG conclusions and recommendations for consideration, which would lead to a
vote. He then highlighted some of the key issues.

Since 1965, the International Health Regulations (IHR) allowed countries to require a YF
vaccine dose within past 10 years for entry. In April 2013, the WHO Strategic Advisory Group of
Experts (SAGE) concluded single dose of YF vaccine is sufficient to confer sustained immunity
and lifelong protection. Therefore, booster doses were no longer considered to be needed.
However, SAGE did identify that there are specific risk groups who might benefit from a second
dose or booster dose in its recommendations. YF vaccine is the only vaccine covered by IHR.
IHR does stipulate that YF vaccine provides protection against infection for 10 years. Requiring
proof of vaccination (i.e., certificates) from travelers is at the discretion of each country;
therefore, the certificate of vaccination provided at the time of vaccination is valid for 10 years.
In May 2014, the WHO World Health Assembly (WHA) adopted an amendment to the IHR that
extends YF vaccine protection to the life of the person vaccinated. Therefore, they will no
longer recommend booster doses, and the change to the IHR will be official in June 2016.

ACIP recommendations for YF vaccine were last updated in 2009 and were published in 2010.
Currently, YF vaccination is recommended for the following:

U Persons aged 29 months traveling to or living in areas at risk for YF virus transmission in
South America or Africa

U Laboratory workers exposed to virulent virus strains in their routine work

O Per IHR, YF vaccine may be required by a country for entry at intervals of 10 years

Also in the ACIP recommendations are the following statements:

O Because of risk of serious adverse events (SAES), health-care providers should vaccinate
only persons who are at risk for exposure to YF virus or require proof of vaccination for
country entry.

U IHRs require revaccination at intervals of 10 years to boost antibody titer. Evidence from
multiple studies demonstrates that YF vaccine immunity persists for many decades and
might provide life-long protection.
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In essence, ACIP has followed IHR recommendations, but has not specifically made
recommendations about use of the vaccine.

Live attenuated YF vaccine was developed initially in the 1930s. The only YF vaccine available
in the United States (US) is the 17D-204 strain vaccine (YF-VAX®) manufactured by Sanofi
Pasteur. Over 540 million doses of YF vaccine have been administered worldwide. No human
studies have been conducted to determine the efficacy or identify a correlate of protection for
YF vaccine. One study established a minimal level of neutralizing antibodies needed to protect
monkeys against virulent YF virus as log;o neutralization index (LNI) 20.7. This is not used for
diagnostic evaluation of antibody response in humans given the vaccine. Humans are typically
tested with a plaque reduction neutralization test (PRNT), but no correlate has been determined
for this more commonly used test of protection. It is also not known whether the lack of
detectable antibody in previously immunized person indicates susceptibility to YF after
exposure.

As noted, the JE Vaccine WG was reformed to include YF vaccine in October 2013. The WG
has met 12 times to discuss YF vaccine booster doses. During these teleconference, the WG
has reviewed the duration of immunity following YF vaccine and the safety of YF vaccine
booster doses. The WG completed the GRADE analysis, reviewed the epidemiology of YF
vaccine in travelers, and developed proposed recommendations. There have been two
previous presentations to ACIP on this topic, including one in October 2013 focused on the WG
charge and plans and one in February 2014 focused on YF and YF vaccine background
information.

The WG has 21 members who attended calls regularly and includes subject matter experts in
YF and other live viral vaccines, travel medicine physicians, and representatives from several
liaison groups as well as the Food and Drug Administration (FDA), National Institutes of Health
(NIH), Department of Defense (DoD), and CDC.

Background of YF Disease, YF Vaccine, and Recent Vaccine Developments

J. Erin Staples, MD, PhD

Arboviral Diseases Branch

Division of Vector-Borne Diseases

Centers for Disease Control and Prevention
Fort Collins, Colorado

The WG used GRADE to review data related to YF vaccine booster doses. The nine steps of
GRADE are as follows:

Develop policy question

Identified and ranked importance of outcomes

Searched and reviewed of published and unpublished data
Summarized evidence for critical outcomes

Evaluated quality of evidence for outcomes

Assessed values related to options and outcomes
Reviewed health economic data

Considerations for formulating recommendations

ACIP recommendations and GRADE category

o000 0d0Uo
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During her presentation, Dr. Staples went through each of these steps as they relate to the WG
considerations for YF vaccine booster doses. The first step was to develop a policy question.
The primary policy question developed by the WG was as follows:

“Should booster doses of YF vaccine every 10 years continue to be recommended for
healthy travelers and laboratory workers?”

This included healthy travelers and laboratory workers of the population. The intervention was
to remove the current recommendation for booster doses versus the current option, which is to
continue the current recommendation for booster doses of YF vaccine.

Next, the WG identified and ranked the importance of outcomes related to this policy question.
Four benefits were assessed by the WG, including vaccine efficacy, vaccine effectiveness as
measured by vaccine failures, seroprotection, and seropositivity. Although efficacy and
seroprotection were considered critical, there are no data available for these areas. Given this,
seroposivitity, which was originally assessed by the WG to be important, was changed to
critical. Vaccine effectiveness and seropositivity were considered critical by the WG and were
included in the evidence profile. Five harms were assessed by the WG, including SAEs, two
known YF vaccine-associated SAEs (viscerotropic disease and neurologic disease),
anaphylaxis, and systemic adverse events. SAEs, viscerotropic disease, and neurologic
disease were considered critical by the WG and were included in the evidence profile.

The WG next searched and reviewed published and unpublished data. To do this, the WG
performed a systematic search and review of published literature. The WG identified 32 studies
that reported primary data relevant to critical outcomes. In addition, the WG reviewed
unpublished data from three sources as follows:

O Data from Brazil Ministry of Health (MOH) on duration of immunity and vaccine failures

O Vaccine Adverse Event Reporting System (VAERS) reports for YF vaccine administered
from January 2007 through December 2013

U CDC Arboviral Diseases Laboratory data on antibody titers in vaccine recipients 210 years
post-vaccination

Of the studies, five included data on vaccine effectiveness as measured by vaccine failures
reported following YF vaccination from 1940 through 2013. The non-endemic population
included travelers, laboratory workers, and military personnel from areas without YF virus
transmission. The endemic population included persons who live in areas at risk for YF virus
transmission. Few vaccine failures have been documented following YF vaccination over the
last 70+ years. All but two cases where the data are known occurred in persons who reported
receiving YF vaccine within the last 10 years. There was one vaccine failure noted 20 years
and one at 27 years post-vaccination. To summarize the vaccine effectiveness data, 18 vaccine
failures have been noted among over 540 million doses of YF vaccine delivered. There are
limited data on the majority of cases that support the diagnosis of YF. Of the vaccine failures,
16 (89%) occurred in persons receiving a YF vaccine dose in last 10 years. Two vaccine
failures occurred 210 years from last YF vaccine dose (20 and 27 years).
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Seven studies contained seropositivity data 10 or more years following YF vaccination. Among
those, two primary assays were noted. The mouse protection study which are no longer being
used, and the more modern assay, the PRNT. For the PRNT, different cutoffs were used for
virus inhibition, and different titers were used to define seropositivity. These seven studies
contained data starting at 10 years post-vaccination and ranged from 77% to 100% of the
subjects being seropositive. Six more studies contained seropositivity data up to 69 years post-
YF vaccination. The range for those that were seropositive among these studies was 75% to
97%.

To summarize, there have been 13 observational studies with immunogenicity data for 1,137
persons vaccinated 10 or more years previously. There were 1,002 (88%) persons who were
seropositive 10 or more years post-vaccination. However, when study size differences and
variability between the studies were accounted for in a meta-analysis, the estimated
seropositivity is 92% with a 95% confidence interval of 85% to 96%. The proportion decreases
to 80% (131/164) by 20 years post-vaccination, but there are only 164 persons for whom there
are data. The estimated seropositivity from the meta-analysis is also 80%, with a 95%
confidence interval of 74% to 86%.

For all harms, studies were included that had denominator data or more specifically, the number
of adverse events for the total number of doses distributed or administered. There were 9
studies with data on SAEs, which included data from 1990 through 2013. All of these studies
were observational. To summarize the SAEs, there were 9 observational studies from
manufacturers and national surveillance data that accounted for 333 million doses of vaccine
administered. However, it is unknown how many of these doses were administered as primary
versus booster doses, so rates could not be determined. There were 1,255 subjects who
reported an SAE following YF vaccination. For 84% (1,054) of the subjects experiencing an
SAE following YF vaccine, the vast majority, the dose type was unknown. Of the subjects
experiencing an SAE following YF vaccine for whom the dose type was known, 7% (14/201)
received a YF booster dose.

In terms of viscerotropic disease data, a number of cases could have been included in the SAE
table. The studies include data from 1990 through 2010 and range from studies that have
42,000 up to 276 million doses administered. One viscerotropic disease case was noted
following a booster dose of YF vaccine. To summarize, there were 8 observational studies from
manufacturers and national surveillance data that included 437 million doses of vaccine
administered. Again, it is unknown how many of those doses were administered as primary
versus booster doses. Overall, 72 subjects reported viscerotropic disease following YF
vaccination. The vaccination type was unknown for 57% (41) of subjects. For 3% (1/31) of
subjects whose vaccination type was known, SAEs occurred following the booster dose.

Similar to the viscerotropic disease cases, the neurologic disease cases may have been
included on the SAE table. The studies pertaining to neurologic disease included data from
1990 through 2010, and 3 neurologic disease cases were reported following booster doses of
the vaccine. To summarize, there were 8 observational studies from manufacturers and
national surveillance data that accounted for 462 million doses of vaccine administered.
However, the number of doses administered as booster doses is unknown other than for one
study. There were 218 subjects who reported neurologic disease following YF vaccination. For
50% (108) of these subjects, the vaccine type was unknown. For 3% (3/110) of subjects for
whom the dose type was known, neurologic disease was reported following the YF booster
dose.
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Regarding evaluation of the quality of evidence for the outcomes, the following evidence types
are used for GRADE:

O 1 = Randomized control trials (RCTs) or overwhelming evidence from observational studies

O 2 = RCTs with important limitations or exceptionally strong evidence from observational
studies

U 3 = Observational studies or RCTs with notable limitations

O 4 = Clinical experience, observational studies with important limitations, or RCTs with
several major limitations

For vaccine effectiveness, there were 5 observational studies that had a risk of bias as there
was incomplete case capture and no comparison group. These were also further downgraded
due to the indirectness as the majority of data were from endemic areas, and it is unknown how
many persons at risk for YF would not have received a booster dose of the vaccine. The final
evidence type is 4 for vaccine effectiveness. For seropositivity, there were 13 observational
studies. They had the same limitations, with the risk of bias coming from those who might have
been tested for their long-term seropositivity, indirectness due to differences in the population,
the fact that no vaccine efficacy or seroprotection data are available, and different assays and
different cutoffs were used to assess seropositivity. The final evidence type for seropositivity is
4. There were 8 to 9 observational studies related to the harms (SAEs, viscerotropic disease,
neurologic disease). All harms were downgraded due to indirectness, as it was unknown for all
but one study the number of doses that were administered as booster doses versus primary
doses. Thus, the rate of SAEs could not be calculated. The evidence type was 4 for any SAE,
viscerotropic disease, and neurologic disease. The overall quality of evidence for critical
outcomes used to assess YF vaccine booster dose was Type 4—the lowest evidence type.

Before moving into the value assessment, Dr. Staples discussed an additional policy question
considered by the WG. While the primary policy question focused on healthy travelers and
laboratory workers, the additional policy question was created for special populations whose
initial immune response to YF vaccine may be suboptimal. The question was:

“Should booster doses of YF vaccine every 10 years continue to be recommended for
travelers and laboratory workers who had a precaution to vaccination that might have
negatively impacted their immune response to their primary dose of YF vaccine (e.g.,
pregnancy, asymptomatic HIV infection, or age 6-8 months)?”

There were very limited data related to the special populations whose immune response to YF
vaccine may be suboptimal. Therefore, the WG decided not to perform GRADE. However, the
immunogenicity data were reviewed for pregnant women, HIV-infected persons, and young
children for whom Dr. Staples presented data.

Regarding the immunogenicity of YF vaccine in pregnant women, the two studies that have
been published on cohorts of pregnant women show that the proportion of pregnant women who
develop antibody titers after YF vaccination is variable. One study found that 39% (40/101) of
pregnant women vaccinated during their third trimester seroconverted compared to 92% of the
general population. In the second study, 98% (425/433) of pregnant women vaccinated
primarily during their first trimester developed YF-virus specific antibodies.
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Two studies have been published with immunogenicity data for YF vaccine in HIV-infected
persons that had a comparator group and were beyond the first one to two months post-
vaccination. In the first study performed retrospectively among HIV-infected travelers, 83%
(65/78) of HIV-infected persons had YF virus-specific antibodies one year post YF vaccination
compared to 97% (64/66) of uninfected controls. This difference was significant (p=0.01). The
second study found that only 17% (3/18) of HIV-infected children in an endemic area of Africa
had YF virus-specific antibodies 10 months post vaccination compared to 74% (42/57) age and
nutritionally matched children.

There were 9 studies with seroconversion rates following the primary dose of YF vaccine in
children from endemic areas aged 6 through 36 months. The studies included those that have
been published since 1980 and thus would use vaccine formulations that are currently in use
today. Some of the studies were RCTs and others were observational. All but one of the
studies was designed to assess the potential immune response when YF vaccine was co-
administered with another vaccine. Again, the assays used were variable between the studies
and each study had at least 100 children and up to 900 children in one of them. The
seroconversion rates ranged from 78% to 96%. To summarize, there were 9 studies that
included data on children 6 through 36 months of age in endemic areas. From these studies,
98% (2,433/2,754) of children seroconverted one to two months post-YF vaccination. There
were very limited long-term immunogenicity data available for children beyond the first one to
two months post-vaccination to know if their antibody decay rates would be different than adults.

Regarding the assessed values related to the options and outcomes, from 1970 through 2013,
there have been 10 YF cases reported in travelers from the US (3) and Europe (7). Of the 10
cases, 9 were in unvaccinated travelers of whom 8 (89%) died. One traveler reported receiving
YF vaccine 5 years before traveling to West Africa where she developed YF. She survived. YF
vaccine has been available since the late 1930s. It is currently unknown how many cases of
disease have been prevented due to vaccination. Overall, vaccination coverage rates reported
from airport or clinic surveys for persons traveling to YF endemic areas is high at 91% to 93%.

The risk of YF disease and death in an unvaccinated traveler for a 2-week stay in West Africa is
estimated to be about 50 disease cases and 10 deaths per 100,000 population. In South
America, the risk is estimated to be 5 disease cases and 1 death per 100,000 population. The
risk of YF varies based on location, duration, season, and activities. The WG agreed that the
risk of YF will be lower in persons receiving at least one dose of YF vaccine 10 or more years
previously, but it is not quantifiable given the lack of available data.

The WG discussed some additional considerations regarding disease risk in the US population.
Overall, the WG considered persons who might be at higher risk of exposure to YF virus based
on a number of factors, including: 1) location, with the YF disease risk in West Africa estimated
to be 10 times higher than South America; 2) duration of travel, with longer travel (e.g., months
to years) likely to increase risk of disease; and 3) the type of exposure, such as a more
consistent exposure to virulent virus among laboratory workers. For each of these, there are
minimal to no data to support these considerations of increased disease risk.

In the end, the values considered by the WG during the GRADE process were that YF is a
severe disease with substantial mortality. There is no specific treatment for the disease. A safe
and effective vaccine is available to prevent the disease. Furthermore, there is a low probability
of SAEs with revaccination. The vaccine prevents importation and spread of YF virus. Finally,
the vaccine is expensive.
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In terms of the review of the health economic data, there are no data on the cost-effectiveness
of vaccinating travelers with either primary or booster doses of YF vaccine. Providing YF
vaccines to all travelers going to endemic areas would not be cost-effective, given the large
number of travelers to endemic areas (~3 million/year). The risk of YF disease for vaccinated
travelers is less than 5 to 50 cases per 100,000 population. The cost of YF vaccine varies from
$150 to $350. Travel vaccines are usually paid for by travelers. These vaccines are not
covered by most private insurance and are not included in the Vaccine for Children (VFC)
program. Given this information, the WG decided not to perform cost-effectiveness study of YF
vaccine booster doses.

Three potential recommendations were considered by the WG to begin with, including the
following:

U A booster doses of YF vaccine every 10 years is recommended for travelers and laboratory
workers.

O A single dose of YF vaccine is sufficient to confer sustained life-long protective immunity
against YF disease, and a booster dose is not necessary [WHO SAGE recommendation].

U Booster doses are no longer recommended for most travelers or laboratory workers.
However, booster doses are recommended for certain persons at risk for exposure to YF
virus.

When formulating the recommendations to present to ACIP, the WG considered that there have
been very few vaccine failures noted following YF vaccination. Most (92%) vaccine recipients
are seropositive 10 or more years post-vaccination. SAEs are uncommon following booster
doses of YF vaccine. High value is placed on preventing a serious disease with no treatment
and poor outcome. Finally, the current statement in the ACIP recommendations regarding
booster doses will soon be antiquated as IHR will remove the language of YF booster doses in
June 2016. As areminder, the language currently used in the ACIP recommendations that has
been in place since 1969 states, “IHRs require revaccination at intervals of 10 years to boost
antibody titers.”

Based on the GRADE process, review of additional data, and SME, the WG reached the
following conclusions. A single dose of YF vaccine provides long-lasting protection in most
travelers. The WG proposes to no longer recommend a booster dose of YF vaccine for most
travelers. Based on limited data, the WG would recommend YF vaccine booster doses for
certain persons, including those who are at increased risk of exposure to YF virus and those
whose immune response to their previous dose might have been compromised due to an
existing condition at time of vaccination.

The WG proposed the following wording and recommendation categories for ACIP’s
consideration:
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Option for ACIP Consideration (1 of 4)

“Booster doses are no longer recommended for most travelers or laboratory workers
(Recommendation category A).”

Option for ACIP Consideration (2 of 4)

“However, based on limited data, a YF vaccine booster dose is recommended for certain
persons either at increased risk of exposure to YF virus or whose immune response to their
previous dose might have been compromised due to an existing condition at the time of
vaccination (Recommendation category A).”

OR

“However, based on limited data, a YF vaccine booster dose may be considered for certain
persons either at increased risk of exposure to YF virus or whose immune response to their
previous dose might have been compromised due to an existing condition at the time of
vaccination (Recommendation category B).”

Option for ACIP Consideration (3 of 4)

Booster doses for:

“Travelers who received their last dose of YF vaccine 210 years previously and plan to stay in
an endemic area for a prolonged period (e.g., months or longer) or plan to travel to a highly
endemic area (e.g., rural West Africa)” Alternative: remove examples in parenthesis as they are
based on limited data

“Laboratory workers who routinely handle infectious YF virus and who have no detectable YF
virus-specific neutralizing antibody titers or who received their last dose of YF vaccine 210 years
previously and for whom YF virus-specific neutralizing antibody titers are unavailable.”

Option for ACIP Consideration (4 of 4)

Booster doses for:

“Persons who received their last dose of YF vaccine 210 years previously and who had, at the
time of their last vaccination, a condition that might have compromised their immune response
to that dose (e.g., age <1 year, pregnancy, or HIV infection).”

“Persons who had an intervening condition, since their last dose of YF vaccine, that might have
a substantial impact on their memory immune response (e.g., bone marrow transplantation).”

Based on the review of data and gaps that exist, the WG had the following recommendations for
areas of further study:

O Assess neutralizing antibody levels 210 years post-initial vaccination in travelers

U Evaluate amnestic immune response to re-vaccination in persons without detectable
antibodies

U Determine seroprotective level of antibodies using a PRNT by correlating it to LNI 20.7
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O Establish role of vaccine-induced cell-mediated immunity in long-term protection against YF
O Assess neutralizing antibody levels among persons with suboptimal immune response to YF
vaccine

Dr. Staples invited questions and discussion, as well as a vote on no longer recommending a
booster dose for most travelers and a vote on whether to recommend or consider YF vaccine
booster doses in certain persons. She noted that a VFC vote would not be necessary.

Discussion Points

Dr. Temte pointed out that this was an example of a category A or strong recommendation
based on level 4 data and evidence, which is perfectly acceptable. The nice thing is that this
lays out all of the evidence in a transparent manner for everyone to see.

Dr. Harrison inquired as to whether there was anything to be learned from the vaccine failures
themselves in terms of whether there was something different about them immunologically or
otherwise.

Dr. Staples responded that the vast majority of the vaccine failure data came from endemic
areas, and some of the data are from the 1940s for military personnel. So, the non-endemic
data are for people who were stationed in Africa during World War Il. The data on those cases
are old case reports. Very few recent vaccine failures have been documented. The most
recent ones were documented in Brazil. Testing has been performed on those cases, but
actually understanding what it was about those original persons is not clear. As a reminder, in
clinical trials, when normal healthy adults or children are given the vaccine, in general there is a
good seroconversion rate of greater than 99%. But, a small proportion of persons might not
respond to the initial dose. There is nothing in common from the few vaccine failures noted that
could denote who might be at risk.

Regarding the lumping together of all persons 10 or greater years post-vaccination, Dr. Duchin
thought it was likely that immunity probably wanes with duration from vaccination. Those
vaccinated at 11 years would be more likely to retain some endurance evidence of protection
versus those vaccinated 30, 40, or 50 years ago. He wondered whether any of the data
presented in slides 11 or 12 could be further analyzed to assess whether the seropositivity rates
are lower the further out from vaccination. It appeared that some of the studies that assessed
years post-vaccination, the greater number of years post-vaccination have slightly lower rates of
seropositivity. He wondered whether someone who was vaccinated in their teens or early 20s
who wanted to return to an endemic area at age 50, 60, or 70 should be subject to the same
recommendations as someone who was vaccinated 11 years ago.

Dr. Staples replied that the WG discussed this. She tried to present the meta-analysis for 10
years or more versus 20 years or more, and there is at least a decrease though it is not
significantly different between those two groups. The problem, going further out, is there are
insufficient data. Minimal numbers of subjects have been followed throughout that period.
There are current plans to conduct a study working with the military to assess people who may
have been vaccinated at longer terms. But even then, the numbers would probably limit the WG
from making firm conclusions. The WG discussed this option and did not feel that there were
enough data to firmly establish a 20-year cutoff, and this might further complicate the already
complicated proposed recommendations in terms of subcategories to consider a booster dose.
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Dr. Plotkin (Vaccine Consultant) pointed out that revaccination of populations subject to
endemic yellow fever is a major public health issue so he could understand why they would not
recommend boosters. Here, the focus is essentially on US travelers who will want the
maximum protection possible. Another point relates to the correlate of protection. He did not
agree that there is no correlate of protection. Studies have been conducted in monkeys and
other animals suggesting that a neutralizing titer of 1:40 is equivalent to protection, which
means that titers lower than that may not protect. Assessing the geometric mean titers (GMTS)
of a population is fine, but it is also important to assess those who fall below the GMT. There
are studies showing falling titers with duration from the initial vaccination, which also has to be
taken into account. In relation to Dr. Duchin’s question, there is waning of antibody with time.
Regardless of the study, there are data showing that antibody falls such that some percentage
is below the likely protective titer long after vaccination. The issue with children is also
important, because children do not respond to yellow fever vaccine as do older individuals. If he
were writing the recommendation, he would recommend one booster dose for children at 10
years. He emphasized that he was not saying everyone needs to be vaccinated every 10 years,
but he thinks there is a need in certain populations such as children for a booster dose. In
Brazil where mass vaccination is used against yellow fever, 2% of individuals who have had
yellow fever have been vaccinated. So, there are primary as well as secondary failures and
these often occur in children. In relation to laboratory workers, the vaccine is expensive.
However, if he were a laboratory worker, he would certainly want to at least have a high
neutralizing titer. If not, he would definitely want to be boosted. There are data regarding the
anamnestic responses to YF and, indeed, those who have low titers do respond. Though Dr.
Plotkin noted that while it was difficult to speak to specifics without having the papers in front of
him, he thought this recommendation went too far for travelers. He believes that travelers going
to a YF endemic area should have at least one booster after 10 years.

Referring to slide 46 pertaining to booster doses, Dr. Orenstein (NVAC) thought the implication
was that someone vaccinate at age less than one year, during pregnancy, or who had HIV
infection, that individual would have to wait at least 10 years to have another dose. Slide 27
showed that only 39% of women in the first trimester seroconverted, and only 17% of HIV-
infected children seroconverted at 10 months. It seemed to him that the 10-year timeframe is
not appropriate, and that if someone is making another trip, they should be vaccinated
regardless of the interval. The way it reads is that the interval should be 10 years before giving
another dose.

Dr. Staples replied that the phrasing was discussed extensively in the WG regarding the same
principle that, in fact, some of these population may have more rapid waning immunity and may
be thought to require boosting sooner. It would be easy to boost them before their next travel,
but what about an HIV-infected person who travels three or four times a year on a regular basis
to an endemic area? Are they going to be boosted every time they travel? The WG did not feel
that they had enough evidence to determine when they should be boosted, but they did favor
including 10 years. However, she agreed that it would probably be wise to boost them before
they travel again.

Dr. Bocchini added that while that was discussed in detail, there has never been a
recommendation to administer this vaccine earlier due to a low seroconversion rate. Therefore,
the WG tried to maintain the primary recommendation for booster doses in no less than 10
years. However, the WG also raised the issue that this needs to be studied and is one of the
guestions that is unanswered because there are no data.
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Dr. Schmader (AGS) pointed out that another factor to consider with regard to adverse events is
age, given that it is well known that older adults are at increased risk for SAEs from YF
vaccines. He wondered whether the WG included this in their considerations.

Dr. Staples replied that the risk of SAEs with older age has been shown in a recently published
study to be relative to the primary dose, because the low level of viral replication occurs after
the primary dose. The study showed older adults’ levels of viremia were higher in comparison
to younger adults, and it took them longer to develop antibodies. In the current ACIP
recommendation, age greater than 60 years is a precaution to the primary dose of vaccination.
In terms of the booster dose, ideally there should be some sort of anamnestic response. In
general, most people who receive a booster dose do not have actively replicating virus and the
risk of SAEs due to YF vaccines is thought to be negligible. However, in general, a number of
studies have shown that older persons are at risk for SAEs following any vaccination as they get
older.

Dr. Temte said he was curious to know whether within the “Baby Boom” cohort more first-time
vaccinees were being observed in individuals 60 years of age and older receiving YF vaccine
due to retirement and international travel.

Dr. Schmader (AGS) responded that this is occurring. Many people are aging well and
successfully into their 60s, 70s, and 80s who are traveling around the world. Therefore, this is a
very important issue.

Dr. Fryhofer (AMA/ACP) inquired as to whether there is a list of countries that currently require
the vaccination, which could help practitioners determine who would need a booster dose if they
plan to enter a particular country.

Dr. Staples responded that this information is readily available on the CDC Traveler’'s Health
website. People in the travel health group are devoted to contacting every country to check
regulations every other year, and as regulations change. That is also published in the “Yellow
Book,” which is the travel health recommendation book. She recommends going on line,
because if there are updates between when the book is published every two years, the
information about which country requires proof of YF vaccination can be found on the CDC site.
Additional language will be incorporated regarding which countries decide to administer booster
doses or not. Some feedback has been received that some countries may continue to require
booster doses, and that information will be available in real-time on the CDC website.

Dr. Fryhofer (AMA/ACP) said she understood to always check the website when she has a
patient who will be traveling. She wondered whether any specific updating had been done yet
to show which countries require just one dose, a dose every 10 years, et cetera based on the
new international policy.

Dr. Staples indicated that the WGA met in May to propose that the change be made to the IHR.
It will not go into effect until 2016. While WHO SAGE removed booster dose requirements, IHR
are still in place, so countries can still allow a booster dose every 10 years. CDC will be
incorporating this information as they learn which countries plan to still require it or not. This is
a process that will have to be live, and on which CDC will have to continue to work.
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Regarding the suggested booster dose for travelers who would be traveling for longer periods
and in more highly endemic areas, Dr. Moore (AIM) said she would like to see more operational
specificity. She agreed with the idea of leaving out particular locations, but if that were to be
approved, she thinks more specific language will be essential for travel clinics to really
understand what is meant by “highly endemic” in terms of rates. Rates and demographics may
change as there are newly endemic areas.

Dr. Staples replied that a lot of these data already exist. The current ACIP recommendations
have a section that notes when rates would be highest in Africa and South America, as well as
the rates in those countries.

Dr. Englund (PIDS) expressed concerned about including the age of less than one year.
Incredible data are available to show that children less than two or three years of age do not
respond well.

Dr. Karron wondered if any data were available on duration of protection after a single booster
dose.

Dr. Staples responded that there are limited data pertaining to duration of protection in persons
who receive vaccine booster doses, and most of the data are short-term to assess their
response. There is little to draw from, given that the published literature includes less than 10
people.

Dr. Bennett said she continued to be concerned about the people who did not respond when
they received their first dose. She requested further information about this, and why a booster
would not be considered for them at potentially less than 10 years.

Dr. Bocchini replied that the WG discussed this, but felt that there were no data or studies to
support moving forward. Some of the data are very limited in terms of number of people
studied, so the WG felt that further study would be needed before decisions could be made
about an earlier dose or second dose. There has been some discussion about having a two-
dose series for younger children, rather than calling it a booster dose, but there are really no
data upon which to base that recommendation.

Dr. Staples added that the Brazil Ministry of Health is proposing to conduct a study to assess a
two-dose series, but the study has not yet been conducted.

Dr. Harrison said he was struggling because he was getting the sense that if the data were
being reviewed routinely, ACIP would not be making this change, except for the change
recommended by WHO.

Dr. Staples said the first recommendation published in 1969 used IHR requirements of 10 years
to note that the booster doses should be given. ACIP has never recommended booster doses
of YF vaccine. Beginning in April 2016, IHR will no longer require booster doses every 10
years, so ACIP will have to deal with some wording or recommendation. Many WG members
did not feel that the data were strong enough to firmly state that booster doses need to be given
every 10 years for everybody.
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Dr. Kempe noted that the issue of whether patients are in an endemic area appeared to be
crucial. She inquired as to where the studies were conducted that showed longer duration and
how relevant they are to the US population.

Dr. Staples responded that the meta-analysis was done on the 13 observational studies to
assess the 10-year cut, and it was also broken out to assess differences between endemic and
non-endemic populations. Essentially, endemic and non-endemic were identical in terms of the
proportion who were seropositive at 10 years.

Dr. Reingold said that as an “elderly” member of the ACIP who has now had his fifth YF
vaccine, he supports the recommendations of the WG.

Dr. Temte asked Dr. Reingold whether he was involved in the SAGE discussions.

Dr. Reingold indicated that he was present for the SAGE discussions, but was not a member of
SAGE at that time.

Dr. Staples added that she was on the SAGE committee that made these recommendations,
and there were heated discussions pertaining to endemic versus non-endemic populations.
There are many other consideration at the WHO level that are not taken into account at a US
traveler level about the cost, coverage, and availability of the vaccine. It is important to point out
that while SAGE used basically the same data, they had a slightly different policy question,
which was: |s there evidence that a booster dose is required in immunocompetent individuals to
ensure long-term protection? Based on the same data, SAGE reached the conclusion that
there are not enough data to support requiring a booster dose.

Dr. Moore (AIM) said what struck her was the very definitive slide 10 that basically said that 18
vaccine failures occurred over 540 million doses and only 2 of those occurred beyond 10 years
at 20 or more years after the last dose. On its face, that seems quite striking. But, the
additional conversation suggests that perhaps that is an absence of all of the information rather
than evidence of very strong protection.

Dr. Staples responded that the lack of vaccine failures was one of the considerations that SAGE
took highly as one of the reasons to move forward with their recommendations. That needs to
be caveated by pointing out that a lot of YF disease is occurring in areas where there may not
be good surveillance to detect YF vaccine failure cases that occur. Another issue pertains to
knowing vaccination status for some people. The other problem is that since 1965, WHO has
recommended booster doses under IHR, so it is uncertain how many people have not received
booster doses. This makes it difficult to put the 540 million doses into context in terms of how
many are primary versus how many people have received routine booster doses. Few people
have probably received booster doses in endemic areas in Africa, given that there have been
large preventive campaigns. Booster doses are administered to the populations of South
America and Brazil every 10 years. They are delivering 13 million doses of the 30 million that
they have over a certain time period as booster doses. It depends on information, location, and
the certainty behind it. Unfortunately, there is a lot of uncertainty.

With the thought of the vote looming over them, Dr. Jenkins questioned timing. There have

been a number of responses that there are no data. She inquired as to whether there was
anticipation that in another year, there would be better data.
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Dr. Staples responded that there is unlikely to be sufficient data provided in the next few years.
Small studies are planned that CDC is conducting to try to answer these questions, but nothing
is going to be Earth-shattering or change. This vaccine has been available since the 1930s,
and the data have not existed up to this point. There is not enough impetus to study this. Brazil
is conducting the most research, and CDC has had conversations with the Brazil Ministry of
Health about what they are planning to do. It is unclear whether the planned studies will provide
enough certainty to make firmer recommendations. In general, the WG felt that this would not
be the case.

Dr. Temte said he thought they had a situation in which the WG correctly identified the low
guality evidence with which to work, and is to be commended for setting up a number of
potential areas to be investigated as time goes on should someone be willing to fund such
studies. Until then, he thought they were stuck with what is available in terms of making a
recommendation. He inquired as to whether they needed to vote on two separate
recommendations, or if it would be a package vote.

Dr. Staples responded that they were thinking that the vote should be a package deal.
Dr. Reingold made a motion to accept the recommendation as proposed.
Dr. Rubin said he remained unclear about the recommendation.

Dr. Staples indicated that this would be an option for consideration in terms of whether ACIP
wanted to state that booster doses are recommended or considered for certain persons, and
agreeing with the statement of removing parentheses or not.

Dr. Coyne-Beasley requested further clarification regarding whether they would not be voting for
recommendation 1 of 4 if they were interested in recommendations 2 and 3. The first slide
states “most” travelers, and it was not clear to her whether 2 of 4 was to explain which travelers
would need it.

Dr. Staples responded that 1 of 4 would be the first statement written to indicate that booster
doses are no longer recommended. That would be followed up with one of the statements on
recommendation 2 of 4. That would be followed by recommendation 3 of 4 stating the specific
persons for whom it is recommended.

Dr. Temte inquired as to whether there was a preference for “is recommended” versus “may be
considered.”

Dr. Bocchini said the WG leaned more toward “is recommended” versus “may be considered”
because it was a category A recommendation and provided additional guidance for travel
medicine clinics.

It seemed to Dr. Bennett that the first statement and the statement on 3 or 4 may be somewhat
contradictory in terms of the broadness of the first statement compared to specificity of the
second. The first recommends for persons “whose immune response to their previous dose
might have been compromised due to their existing condition at the time of vaccination” and the
next states “210 years.”
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Dr. Harriman agreed that the first statement was very broad, so perhaps it would be preferable
to state, “these are the people for whom revaccination is recommended” rather than say “most
people.”

Dr. Harrison wondered whether this could be a feedback providing session and that a more
definitive recommendation could be brought back to the committee during the next ACIP
meeting.

Dr. Bocchini replied that this would be up to ACIP. If they had additional feedback they would
like to provide the WG and postpone the vote, that would be acceptable. But if there was
general agreement that most travelers do not need a booster dose, these could all be linked
together to solve the problem.

Dr. Temte indicated that one option would be to condense the recommendation and bring it
back later in the day or during the next morning.

Dr. Staples shared the following example that was put forth for a more condensed version of the
recommendation:

A single dose of YF vaccine may provide long-lasting protection and booster doses are
not routinely recommended for all travelers or laboratory workers.

However, a YF vaccine booster dose is recommended for certain persons at risk for
exposure to YF virus, particularly those with long stays or travel to highly endemic areas,
and persons that were pregnant, age <1 year, or had HIV infection at the time of their
initial vaccination.

Dr. Kempe indicated that one of her concerns was addressed with the condensed version;
however, she requested further discussion regarding the age of <1 year for children.

Dr. Staples replied that in general, there are not enough data to make a more definitive
statement. The data usually encompass a period up to 3 years of age. While this could be
changed, there are sparse data upon which to base any other recommendation. Currently, age
6 to 8 months is a precaution to vaccination due to the potential for increased adverse events
and potentially no seroconverting or having a good immune response.

Dr. Karron inquired as to whether there were any data in children under 5 years of age to show
that both their initial response and duration of protection are comparable to older children and
adults.

Dr. Staples indicated that there are no data on the duration of protection.

Given the dearth of data, Dr. Kempe thought they would have to rely on expert opinion in order
to make a recommendation. She thought expert opinion would probably state that <1 year is
not the right cutoff.

Referring to Dr. Englund’s comment and slide 29, “Seroconversion rates following primary dose
of YF vaccine in children aged 6 through 36 months,” Dr. Pickering said he assumed that YF
was given with measles vaccine which was a precedent. The seroconversion rates for YF
seemed higher than what would be expected for measles vaccine at 6 through 9 months of age.
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Indeed, when the measles vaccine is given at less than a year, it is not counted toward the two-
dose measles vaccine schedule because of the potential lack of response. He wondered
whether there was any correlation that could be made, whether measles vaccine titers are also
available for that group to make some comparisons, and whether the measles vaccine was a
consideration in using 6 months, 9 months, or 1 year.

Dr. Staples indicated that while she did not have the data in front of her to know what the
measles responses rates were, she can look at those individual studies.

Ms. Pellegrini noted that one of the other issues raised was the length of duration not only for
children receiving the vaccine, but also for people who receive it later in life. For example,
someone who receives the vaccine in his or her 20s and then travels at age 70. She
recognized the serious lack of data, but wondered whether they wanted to include anything
about extreme amounts of time since initial vaccines.

Dr. Temte pointed out that one of the realities in clinical practice is that patients do not ask him
for this vaccine because of their perceived risk. They ask for the vaccine because they are
going to be traveling to a country that requires it. Once that requirement goes away, he
believes they will observe a great decline in anyone requesting revaccination. As noted, there is
a severe dearth of data, and the evidence is basically in the realm of expert opinion for the
entire recommendation. With absolutely no evidence, he wondered how much more work would
need to be done to get the recommendation to a level at which ACIP would be comfortable.

Acknowledging the complete lack of evidence, Dr. Karron suggested that the age be <5 years
rather than <1 year.

Dr. Netoskie (AHIP) asked whether there was any evidence or information that would be helpful
regarding the minimal interval from the first vaccine.

Dr. Staples replied that the only data available about the immune response regarded giving the
vaccine sooner. The scenario presented in the very small study that was conducted had to do
with administering vaccine to someone who loses their card in terms of what time of response is
observed and whether any harm is being done. That study had less than 20 subjects total. All
of those who received the vaccine at an interval less than 10 years already had antibodies.
When they were given the dose and were all boosted, their antibody titers did not go as high as
a primary vaccine recipient. Their kinetics were such that they returned to the state of where
they were prior to receiving the vaccine in a short time period, versus a sharp immune peak and
much more of a decay rate with the primary dose.

Dr. Neuzil (IDSA) indicated that this was discussed at SAGE, and there is at least one good
study that evaluates MMR and YF vaccine. MMR does affect the response to YF vaccine if
given concomitantly and not 30 days apart. That may be worth discussing in terms of age
selection, and whether this was influenced in any way by the concomitant administration with a
measles-containing vaccine.

Dr. Staples replied that the WG is aware of the concomitant administration and was not
specifically dealing with interference from live viral vaccine administered at the same visit. In
that study, the seroconversion rates with the separation of vaccine were lower than what would
be anticipated. A study is planned in Argentina to reproduce those data to try to understand
whether there is truly interference occurring when MMR is added in combination with YF
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vaccine. Previous studies have shown that when YF and measles vaccines are given together
they do not cause a problem in terms of immune response.

Dr. Kempe said she felt that the age cutoff for children remained unclear, and she wondered
whether they should seek further input from other groups such as the Red Book committee and
Pediatric Infectious Diseases Society (PIDS) rather than making a hasty decision.

Dr. Temte requested Dr. Bocchini’s thought on that. Regardless, Dr. Temte felt that an age
cutoff would be fairly arbitrary. Given that a recommendation will be made based on expert
opinion, having a full level of expert opinion may be beneficial.

Dr. Bocchini indicated that the WG had representation from COID. However, he thought it
would be very reasonable to seek additional feedback from representative organizations about
an age cutoff and provide them with the data that the WG has before making a final decision.

Dr. Temte asked whether the decision was to table the vote until the next ACIP meeting,
understanding that three of the ACIP members are rotating off. On the plus side, two of the new
members were present during this meeting and heard the GRADE discussion.

Dr. Bocchini suggested that another possibility if everything else in the recommendation was
acceptable would be to accept these recommendations except for the age cutoff for children,
and have that come back to the committee after receipt of input from other organizations.

Dr. Bennett said her concern about that was that there were two sets of wording that were quite
different. She thought the committee would probably want an opportunity to weigh in on the
wording.

Dr. Harrison commented that it is difficult to bring highly complex issues to the full committee for
the first time and expect a vote. He thought in the future, highly complex issues should be
vetted for feedback.

Dr. Jenkins inquired as to what the issue was regarding seniors who travel, and whether there
was enough evidence to be concerned about that at this point.

Dr. Staples replied that the concern with older individuals is the risk of adverse events that occur
with the primary dose of vaccine. Given the considerations about booster doses, that should

not apply.

Dr. Temte asked whether there was consensus to ask for thoughtful revision taking into account
the comments during this discussion period, with the recommendation to be presented for a
vote during the October 2014 meeting.

Dr. Bocchini said the WG would appreciate very specific comments related to options presented
for category A versus category B and other options provided for ACIP’s consideration.

Dr. Temte said he did not believe there would be a need for representation of the GRADE
evaluation, and indicated that efforts will be made to directly inform the third new committee
member. He thanked Dr. Stapes for her patience with the deliberations, emphasizing that this is
what ACIP is meant to be doing in terms of making complex decisions.
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Influenza

Introduction

Ruth Karron, MD
Chair, Influenza Work Group

Dr. Karron reminded everyone that the Influenza WG'’s primary activity has been to review the
relative efficacy and safety of live attenuated influenza vaccine (LAIV) and inactivated influenza
vaccine (I1V) for use in children. There has been additional consideration of the language for
use of LAIV and IV when both are available. The WG has also reviewed data on children with
high-risk conditions, including children with a history of asthma or wheezing and other high-risk
conditions. In addition, the WG has discussed the dose algorithm for children aged 6 months
through 8 years, particularly for this year when there is not a strain change. The WG has also
finalized the draft 2014-2015 ACIP Influenza Statement.

Novel Influenza Vaccines Work Group

Dr. Doug Campos-Outcalt
Chair, Novel Influenza Vaccines Work Group

Dr. Campos-Outcalt reported that the Novel Influenza Vaccines WG had been meeting regularly
for a couple of months, and that the limited charge of this WG is to develop recommendations
for use of influenza A (H5N1) vaccine during an inter-pandemic period. There are currently four
H5N1 vaccines in the national stockpile; however, only two of those have been licensed for
general use and only one will be available for inter-pandemic use (e.g., the GSK vaccine):

AlVietnam/1203/2004 1 Yes (Sanofi)
Al/Indonesia/5/2005 2.1.3.2 Yes (GSK)
A/bar-headed goose/Qinghai/1A/2005 2.2 No
A/Anhui/1/2005 234 No

Use of vaccine in the national stockpile is limited to a pandemic, and inter-pandemic use is not
possible. The GSK vaccine, Q-Pan, will be produced in a small volume of approximately
100,000 doses and will be stored in part at the National Institutes of Health (NIH) and in part at
the manufacturer’s facility. These doses will be available to high-risk investigators and other
high-risk groups. The WG will focus on making recommendations for this vaccine’s use in a
very limited group of people, and will be working to identify the target audience. The WG plans
to conduct a GRADE analysis on the evidence for use of the Q-Pan vaccine, and to identify
high-risk groups during inter-pandemic period. The WG planned to present recommendations
to the full ACIP committee in October 2015. However, given the yellow fever discussion, it is
more likely that language will be presented for discussion in October 2015 and a vote will be
planned for February 2015.
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Influenza Vaccine Safety Update

Maria Cano, MD, MPH
Immunization Safety Office
Centers for Disease Control and Prevention (CDC)

During this session, Dr. Cano presented the end-of-season influenza vaccine safety update for
the 2013-2014 season. As a reminder, the strengths of VAERS are that it includes national
data; accepts reports from anyone; has rapid signal detection; captures rare adverse events;
collects information about vaccine, characteristics of vaccinees, and adverse events; and data
are available to the public. VAERS also has limitations, including reporting bias, inconsistent
data quality and completeness, general inability to assess whether a vaccine caused an
adverse event, lack of an unvaccinated comparison group, and lack of inclusion of pregnancy
status. Another limitation of VAERS is illustrated by the following graphic:

Limitations of VAERS data

Adverse event No adverse event

Individual Vaccinated
vaccinated no adverse event

Individual not Not vaccinated Not vaccinated
with adverseevent] noadverseevent

vaccinated

= VAERS only contains partial data in pink cell (incomplete population data)
= MNot able to calculate rates of occurrence of adverse events
= Mot able to determine increased risk
= HNot able to calculate vaccination coverage

Of the total population, only individuals who were vaccinated and had adverse events that were
reported to VAERS are included and are shown in the pink cell. VAERS data do not include
those in the white cells, which include those who were vaccinated but who had no adverse
event or who had not reported to VAERS. Given this limitation, VAERS is not able to calculate
rates of occurrence of adverse events, determine increased risk, or calculate vaccination
coverage.

The following table summarizes the licensed influenza vaccines that became available during
the current season. There was a complete switch to quadrivalent LAIV this season, so
comparison between trivalent and quadrivalent forms will be between seasons. For 11V, both
trivalent and quadrivalent vaccines are available and comparison can also be made within the
current season. The second column shows the abbreviations that Dr. Cano referred to during
this presentation. The last column shows the recommended age groups for the vaccines listed:
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Vaccine Abbreviation Brand name Year Recommended age

(Manufacturer) licensed group
. ®
%ggg\r/';’felsm liva Fluarix Quadrivalent 2012 23 yrs
influenza vaccine (GlaxoSmithkKline)
®
Fluzone Quadrivalent 2012 26 mos
(Sanofi Pasteur)
®
Flulaval Quadrivalent 2013 23 yrs
(GlaxoSmithKline)
®
C_eII cuItl_Jre—b_ased ccllv3 Flucelvax (Novartis) 2012 >18 yrs
trivalent inactivated
influenza vaccine
R ®
F_ec?mi)[nan:_ ed RIV3 FluBlok (Protein 2013 18-49 yrs
trivalent inactivate Sciences)
influenza vaccine
N g ®
Quadrivalent live LAIV4 FluMist Quadrivalent 2013 2-49 yrs
gttenuated . (Medimmune)
influenza vaccine

VAERS surveillance includes US reports after [V and LAIV received by VAERS for those
vaccinated between 7/1/2013 and 5/2/2014. Signs and symptoms or diagnoses are coded into
the VAERS database using the international Medical Dictionary for Regulatory Activities
(MedDRA) terms. MedDRA terms are not mutually exclusive, and a report may have several
different MedDRA. Medical records were reviewed for all serious reports after the newly
licensed influenza vaccines listed in the above table and Fluzone Intradermal®. Pregnancy
reports were also reviewed for spontaneous abortion, stillbirths, congenital anomalies, serious
reports; as well as all reports of anaphylaxis with history of egg allergy. The Food and Drug
Administration (FDA) conducted empirical Bayesian data mining to detect disproportional
reporting in the VAERS database.

Between 7/1/2013 and 5/2/2014, there were 493 US reports to VAERS following 11V4 and
approximately 7000 reports for 1IV3. Most of the reports were classified as non-serious. Itis
important to look at the percentages rather than the actual numbers when comparing the
results. Guillain—Barré Syndrome (GBS) was comparable for 11IV3 and IIV4, and anaphylaxis
was higher for 1IV4 compared to [IV3 for the previous and current seasons. However, there was
no disproportional reporting in data mining for GBS or anaphylaxis for the last season and the
current season.

In a comparison for LAIV4 from this season to LAIV3 from last season, there were 486 total
reports for LAIV3 compared to 657 for LAIV4. The percentages of serious reports and
anaphylaxis were higher for LAIV3. GBS was comparable for both LAIV3 and LAIV4. There
was no disproportionate reporting in data mining for GBS and anaphylaxis.

To summarize results for Fluzone Intradermal® (1IV3-1D) reports in VAERS from 7/1/2013
through 5/2/2014, there were 243 reports with 3% classified as serious. Of these, 20% were in
males. The median age was 44 years, with a median onset interval of one day. The top five
MedDRA terms included injection site erythema 62 (26), injection site swelling 55 (23), injection
site pain 40 (16), erythema 39 (16), and injection site pruritus 34 (14). There were no new data
mining findings for 1IV3-ID this season.
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In terms of the results for Flucelvax® reports in VAERS from 7/1/2013 through 5/2/2014, there
were a total of 167 reports of which 3% were serious and 46% were in males. The median age
was 36 years, with a median onset interval on the day of vaccination. The most common
MedDRA term was drug administered to patient of inappropriate age 49 (31). The
recommended age is 18 or older. However, 37% of the reports were in those less than 18 years
of age. Other common adverse events included pain in extremity 18 (11), injection site pain 13
(8), rash 13 (8), and nausea 11 (7).

There were 20 FluBlok® reports in VAERS between 7/1/2013 and 5/2/2014, all of which were in
females. None of the reports was considered to be serious. The most common MedDRA terms
included pruritus 6 (35), dyspnoea 3 (18), headache 3 (18), erythema 3 (18), and rash 3 (18).
The median age was 47, with a median onset interval on the day of injection.

There were 61 pregnancy reports in VAERS following 11V3 or 1IV4 vaccination for the time
period 7/1/2013 through 5/2/2014. The median age was 30 years, with a median gestational
age at vaccination of 18 weeks. The pregnancy-specific outcomes included spontaneous
abortions (5), stillbirth (1), fetal death, pre-term delivery (1), cleft lip and palate (1), Trisomy 18
(1), and increased fetal movement (1). Of the reports, 31 (~51%) were non-specific and 19 had
no adverse events. There were 22 reports without any adverse events after LAIV4 and 1
serious report, which was a case of pulmonary hypertension in an infant whose mother received
LAIVA4.

There was one anaphylaxis report in VAERS following influenza vaccination in a person with a
history of egg allergy. A 4-year-old male developed diffuse hives, watery eyes, sneezing, and
vomiting within 15 minutes after [IV3. He had allergy testing after the reaction, which showed a
positive skin prick test for commercial egg extract and gelatin and a positive serum test for egg
white and bovine gelatin. His past medical history included perioral rash after ingestion of
meringue icing, which has egg whites; and increased salivation, abdominal pain, and weakness
after ingestion of gummy candies and marshmallows, which have gelatin. This case was
reported in the literature and the authors concluded that the reaction was most likely related to
gelatin rather than egg protein in the vaccine.

With regard to the findings from Vaccine Safety Datalink (VSD) surveillance for 2013-2014
influenza season, this is the sixth season that real-time Rapid Cycle Analyses (RCA) have been
conducted within the VSD. The RCA for specific age groups is performed for the pre-specified
outcomes using International Classification of Diseases (ICD)-9 codes as shown on the
following table:

Pre specified outcomes* ‘ 1)V LAIV

Anaphylaxis >6 months 2-49 years
Acute disseminated encephalomyelitis >6 months 2-49 years
Encephalitis >6 months 2-49 years
Transverse myelitis >6 months 2-49 years
Guillain-Barré syndrome >6 months 2-49 years
Bell’s palsy >6 months' 2-49 years
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With the exception of anaphylaxis, the outcomes are neurologic adverse events. For the 2013-
2014 influenza vaccine, RCA used automated data from approximately 9.3 million patient
records. As of April 11, 2014, approximately 3,811,478 doses of 1IV3 (dose 1) and 218,875
doses of LAIV4 (dose 1) were administered. This total does not include Fluzone® high dose and
interdermal, but does include cell culture-based and recombinant 1IV3. There has been very
limited uptake of 11IV4 and cell culture-based and recombinant IIV3. There have been no signals
in the VSD RCAs during the 2013-2014 influenza season for any pre-specified outcomes.

In summary, no new safety concerns were detected for IV or LAIV during the 2013-2014
influenza season. Surveillance for the 2014-2015 influenza season will include enhanced safety
monitoring for the following:

Quadrivalent IIV and LAIV vaccines

Cell culture-based 11V

Recombinant 11V

Pregnancy reports

Reports of anaphylaxis in persons with history of egg allergy after 11V and LAIV
Reports with history of asthma/wheezing after LAIV4

oooooo

Assessing Fever Rates in Children Following LAIV and 11V

Melissa Stockwell, MD MPH
Columbia University
Clinical Immunization Safety Assessment Center (CISA)

Dr. Stockwell reported on a study conducted to assess fever rates in children ages 24 through
59 months of age after receiving LAIV or 11V during the 2013-2014 influenza season. The study
was conducted by Columbia University’s Clinical Immunization Safety Assessment Center
(CISA) investigators through a contract from CDC.

LAIV is potentially more effective than IV in children. Therefore, characterizing fever rates after
LAIV and 11V with or without simultaneous vaccination may help inform national policies for
pediatric influenza vaccination. That includes evaluation of quadrivalent influenza vaccines as
they are introduced. One previous study in children suggested higher fever rates in the day O-
10 after LAIV versus IV, particularly on day 2 when fever rates were 5.4% versus 2.0%) [Belshe
et al N Engl J Med. 2007]. Therefore, the risk interval for fever LAIV was thought to be from the
day 0-2 period. In contrast, the at risk interval for IV in a previous study was show to be
vaccination day or the day after vaccination, or the day 0-1 period [Rowhani-Rahbar et al
Vaccine. 2012].

Text messaging can be used for public health surveillance and prevention efforts, such as
reminder recalls for vaccination. Dr. Stockwell and colleagues successfully used text
messaging to assess rates of fever after simultaneous vaccination with [IV3 and 13-valent
pneumococcal conjugate vaccine (PCV-13) [Stockwell, Broder et al JAMA Pediatr. 2014] and
decided to employ this method in this study as well. The primary objective of this study was to
assess the rates of fever in children 24 through 59 months of age receiving LAIV compared to
those receiving IIV. The primary hypothesis was that fever rates in risk window day 0-2 post-
vaccination would be higher in those receiving LAIV versus IV, with the day 0-2 being defined
as the vaccination day and the first 2 days post-vaccination. That risk window was selected
based on the two previous studies mentioned. The secondary hypothesis was that fever rates
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in the non-risk window of days 3-10 post-vaccination would not be significantly different in those
receiving LAIV versus IIV.

There were a number of secondary objectives in the Fever LAIV/IIV Study, which were to:

U Assess whether fever rates in the day 0-2 post-vaccination are higher in those children
receiving 11IV4 versus 1IV3

O Characterize the clinical importance of the reported fevers with respect to height of the
fever, occurrences of medically attended fever, and associated medically attended health
outcomes

O Explore whether fever rates after vaccination are different in children who receive LAIV
simultaneously with other childhood vaccines versus LAIV alone

The Fever LAIV/IIV Study was an observational prospective cohort study that was conducted
between September 13, 2013 and April 13, 2014. Patients were recruited from Columbia
University Medical Center (CUMC) / New York-Presbyterian Hospital clinical sites at the time of
vaccination. Vaccination decisions were made solely by the healthcare provider caring for
particular patients. The investigators did not randomize patients to which vaccine to receive,
and receipt of other vaccines was not an exclusion criterion. The study was approved by the
CUMC Institutional Review Board (IRB), and the CDC relied on the determination by the CUMC
IRB. Families who were recruited were consented and completed an intake form, enrolled via
text message, and were trained in the use of temporal artery scanner thermometer.

The eligibility and exclusion criteria for participants to be enrolled in the Fever LAIV/IIV Study
included the following:

m

ligibility Criteria

Age 24 through 59 months

Had a visit at a study site anytime during the study period

Received a first dose of LAIV or IV in the season

Parent had a cell phone with text messaging capabilities

Parent spoke English or Spanish, which are the primary languages at the clinical sites

ooo0oo

Exclusion Criteria

Had a chronic medical condition considered a contraindication or precaution to LAIV (except
for asthma/wheezing history)

Were currently on oral or other systemic steroids or used in past month

Were currently on inhaled steroids or used in the past 2 weeks

Had the presence of fever 2100.4°F at time of vaccination

Had administration of any antipyretic in the 6-hour period prior to vaccination

Stated intent, at time of vaccination, to use prophylactic antipyretics before the development
of a fever

Parent spoke only a language other than English or Spanish

Parent was unable to read text messages

The child was receiving the second dose of influenza vaccine in the current season

o000 O0ood0d0do ©
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Parents were sent a text message on Day 0, the day of enrollment, and subsequently for the
next 10 days at 8:00 pm. The information collected included the following:

O Temperature range, actual temperature, time taken
U Antipyretic medicine given, name and time
U Care sought (i.e., clinic and emergency department)

The following is the first text message that was sent:
FeverFLU. Reply 1-5. Child’s highest temperature since last text?

1=95.0t0 100.3
2=100.4t0102.2
3=102.3t0104.0

4 = above 104

5 = Did not take temp today

Text responses were reviewed each morning to identify non-responders, initiate phone contact,
troubleshoot problems, and collect unreported temperatures. Families also used a paper diary
and were asked to send these back at the end of 10 days. A chart abstraction was conducted
for medically attended visits during the Day 0-10 period post-vaccination for any ambulatory
care, emergency department (ED), or hospital visits to the NYP/CUMC system. The following
were abstracted:

Chief complaint, final diagnosis

Review of symptoms

Documented temperatures

Verify other vaccines (single and combination) given at time of enroliment using New York-
Presbyterian Hospital's electronic health record, which includes an immunization registry
(EzVac)

oooo

In terms of analyses and case definitions, Day 0 was defined as the time period immediately
after vaccination to the response to the text sent at 8:00 pm on vaccination day. Days 1-10
were defined as being from response to the text sent at 8:00 pm the night before to the
response to the text sent that night at 8:00 pm. Fever was defined as any temperature of
>100.4°F and moderate temperature of >102.2°F. The two time periods of Days 0-2 and Days
3-10 were assessed.

There were 991 patients approached of whom 642 patients were eligible, 102 patients refused,
5 patients had inadequate information, and 535 (83.1%) patients were enrolled and analyzed.
Of the 535 patients enrolled, 309 (57.8%) received IIV and 226 (42.2%) received LAIV4. Of
those who received 11V, 211 (68.3%) received 11V3 and 98 (31.7%) received IIV4. All LAIV was
LAIV4. Of the children who received IIV3, almost two-thirds were 2 to 3 years old. Of those
who received 11V4, about 60% were 4 to 5 years old. The quadrivalent product was not
available for children under 3 years of age at the study sites. [IV4 was evenly divided between
the three age groups.
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Information received came primarily from the text messages. There was a good response rate,
particularly during the Day 0-2 period. In terms of assessing the fever rates during the risk
window of Days 0-2 for temperatures of 2100.4°F, of the children who received IV, 5.8% had a
fever at 0-2 days post-vaccination compared to 3.8% of those receiving LAIV. That is a non-
significant difference. Breaking down those receiving 11V3 versus 11V4, 5.2% of those receiving
IIV3 and 7.1% receiving 11V4 had a fever. Again, that was a non-significant difference. Of note,
4 of the 22 had a temperature of T 2102.2°F and none of those were in the LAIV group. Looking
at the rates during the non-risk window of Days 3-10 and a temperature of 2100.4°F, 9.9% of
children who received 11V compared to 10.4% of children receiving LAIV had a fever and that
was non-significant. Further breaking down those receiving 11IV3, 11.8% had a fever compared
to 6.3% receiving 11V4 and 10.3% receiving LAIV4 and that was non-significant. Of note, only
10 of 33 fevers included temperatures =2102.2°F and 6 of those were in the LAIV4 group. With
regard to co-administered vaccines in all of the groups, the majority of children received
influenza vaccine alone. Of those who received co-administered vaccines, 82.6% received
DTaP-IPV and/or Hep A.

A regression model was conducted assessing the risk window of Day 0-2 with a temperature of
2100.4°F. The log binomial regression was adjusted first a priori for Hepatitis A vaccine and
Kinrix® (DTaP-IPV) since those are the most commonly co-administered inactivated vaccines.
Concurrent PCV13 vaccination was also adjusted for, given the historical association with fever
following PCV13 and influenza vaccine co-administration. Also adjusted for were age group
(12-23, 24-35, 36-48 months) and previous receipt of influenza vaccination. Other variables
were considered but were not included based on a non-significant p-value >0.1 for the bivariate
association with a temperature 2100.4°F. These included ethnicity, gender, enroliment month,
and high risk for influenza. Looking at the risk window of Day 0-2 with a temperature of
>100.4°F, the adjusted relative risk of LAIV versus IIV was 0.60 and that was non-significant.

Sensitivity analyses were also conducted for the risk window of Day 0-2 with a temperature of
2100.4°F, assessing just those children who received influenza vaccine alone. Those children
who received any antipyretic medicine within 8 hours before the temperature that was taken for
the report were removed. Only the data reported via text message were assessed, and the
analyses were limited to children = 3 year of age. The adjusted relative risk remained the same
in all of these analyses at 0.60.

In the medical record review assessing all participants (n=535) from day 0-10, no febrile
seizures or hospitalizations were documented. There were 9 ED visits and 17 ambulatory care
visits. Assessing participants with fever in the Day 0-2 (n=22), 1 child who received IIV4 had an
ED ambulatory care visit and 1 child who received 11IV3 had an ED visit.

In summary, there was no significant difference in fever rates of 2100.4°F on vaccination day or
in first 2 days post-vaccination with LAIV4 (3.8%) versus 11V3 or 11V4 (5.8%). That non-
significance continued even after adjusting in the regression models. There were few fevers
>102.2°F in any study group, with 4 being in the IIV group and none in the LAIV4 group. There
were also no significant differences in fever rates in the 3-10 days post-vaccination after LAIV4
versus IV, and there were no hospitalizati