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Summary

The National Vaccine Plan is required by Title III in the 1986 National 
Childhood Vaccine Injury Act (NCVIA).1 A plan was first released in 1994 
and was updated by a draft plan issued in November 2008 (HHS, 1994, 
2008). The National Vaccine Program Office (NVPO), located in the Of-
fice of the Assistant Secretary for Health in the Department of Health and 
Human Services (HHS), solicited broad input from stakeholders, including 
the public, when drafting the plan. NVPO also asked the Institute of Medi-
cine (IOM) to convene a committee to “prepare first a letter report2 on its 
review of the 1994 plan” and then to prepare a “report with conclusions 
and recommendations about priority actions within the major components 
of the draft new plan” (see Box S-1). 

This report, Priorities for the National Vaccine Plan, aims to identify a 
set of actions the committee believes merit primary attention as NVPO and 
its partners finalize and implement the National Vaccine Plan. Strategic plans 
typically linked with budgets and resources are rarely sufficient to support 
every activity that planners may consider important and needed. Although 
the 2008 draft plan does not provide information about the potential costs 
of implementing its objectives and strategies, the committee defined “prior-
ity actions” as actions that take precedence among many competing claims 
for resources. The committee made 18 recommendations about “priority 
actions” distributed among the plan’s five goals, and two additional recom-
mendations, one of which refers to the scope of the National Vaccine Plan 

1 See Appendix C.
2 The letter report was released in June 2008 and is available from the National Academies 

Press (http://www.nap.edu) and in Appendix D.
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and another that reflects NVPO’s role as a crucial ingredient in implement-
ing the plan and ultimately ensuring that its objectives are achieved.

CONTExT

Vaccination is a fundamental component of preventive medicine and of 
public health practice. The use of vaccines to prevent infectious diseases has 
resulted in dramatic decreases in disease, disability, and death in the United 
States and around the world. The contemporary national vaccine program3 
is extraordinarily complex in all aspects, from research and development of 
new vaccines to financing and reimbursement of immunization services. As 
a medical product, preventive vaccines occupy a unique niche because they 
are given to healthy individuals, they are purchased in large volume by the 
federal government as part of the Vaccines for Children entitlement pro-
gram, and government public health agencies at the federal and state level 
make policy decisions about how best to use vaccines to protect the public’s 
health. Similar considerations inform policy for global vaccine efforts.

In the latter part of 2009, the political, economic, and social environ-
ment presents both opportunities for and challenges to strengthening the 
U.S. system for developing, manufacturing, regulating, distributing, funding, 

3 In this report, the committee uses national �accine program in lower case to denote the 
vast and complex network of actors and actions related to vaccines and immunization, and 
uses National Vaccine Program (per the 1986 act) when referring to the governmental agencies 
that have responsibilities related to vaccines and immunization.

Box S-1 
The Charge to the Committee

The federal government issued “Disease Prevention through Vaccine Devel-
opment and Immunization, The US National Vaccine Plan” in 1994. The Institute 
of Medicine will convene an ad hoc committee to evaluate the 1994 National 
Vaccine Plan and then review and make recommendations regarding an update 
of this National Vaccine Plan. The committee will hold workshopsa with national 
expert stakeholders in medicine, public health, and vaccinology to review a publicly 
available, draft update of the Plan. The committee will prepare a letter report of the 
evaluation of the 1994 Plan, and a report with conclusions and recommendations 
about priority actions within the major components of the draft Plan. 

a The IOM Committee on Review of Priorities in the National Vaccine Plan conducted its 
work between March 2008 and November 2009, including five information-gathering meetings 
with national stakeholders in Washington, DC, Chicago, Seattle, and Irvine.



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

SUMMARY �

and administering safe and effective vaccines for all people. The Introduc-
tion highlights key issues in the health care delivery system and in society, 
and also comments on the significance of the evolving 2009 novel H1N1 
influenza pandemic. 

THE HISTORY OF THE PLAN

The NCVIA called for the Secretary of Health and Human Services to 
serve as the director of the National Vaccine Program,4 for a plan outlining 
the activities of the program to be updated annually,5 an advisory commit-
tee to provide guidance to the secretary and the program, and a budget to 
support specific types of program activities. The act also listed nine respon-
sibilities for the program and its director (Public Law 99-660, Title XXI, 
Subtitle 1, Section 2102):

1. Vaccine research 
2. Vaccine development
3. Safety and efficacy testing of vaccines
4. Licensing of vaccine manufacturers and vaccines
5. Production and procurement of vaccines 
6. Distribution and use of vaccines
7.  Evaluating the need for and the effectiveness and adverse effects of 

vaccines and immunization activities 
8. Coordinating governmental and non-governmental activities
9. Funding of federal agencies

Although the National Vaccine Program has had some great successes 
and there have been examples of effective coordination, neither NVPO 
(whose stated work is to provide “leadership and coordination among Fed-
eral agencies, as they work together to carry out the goals of the National 
Vaccine Plan”) nor the plan have functioned as intended in the 1986 legisla-
tion. This report includes several case studies that illustrate gaps or limita-
tions in the program’s ability to perform important functions without the 
benefit of a strong, capable, and adequately resourced NVPO. These issues 

4 Although the 1986 legislation did not specify the placement of NVPO and its relationship 
to the Secretary of HHS, delegation of authority by the secretary led to placement of the office 
in the Office of the Assistant Secretary for Health (ASH), and made the ASH the head of the 
National Vaccine Program. The National Vaccine Advisory Committee (NVAC) charter states 
that “Pursuant to the Statement of Organization, Functions, and Delegations of Authority 
for the Department of Health and Human Services (46 FR 61318, dated December 2, 1977; 
as amended in 52 FR 23502, dated June 22, 1987), the ASH shall serve as Director of the 
National Vaccine Program.”

5 In 1998 the requirement for annual updates of the National Vaccine Plan was repealed by 
Public Law 105-362, Title VI, § 601(a)(1)(H), Nov. 10, 1998, 112 Stat. 3285.
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and some of the reasons NVPO has never become what it was intended to 
be are discussed in Chapter 6. 

GENERAL COMMENTS ABOUT THE 2008 DRAFT PLAN

The committee found that the lack of a coherent vision in the draft 
plan may be linked with an apparent sense of ambiguity about whether 
the plan should serve as (a) a collection of ongoing and planned activities 
that many agencies are already undertaking followed by an assessment 
of accomplishments at a later date; or (b) a list of critical needs and gaps 
that require coordinated attention by specific agencies or combinations of 
agencies and stakeholders; or (c) both a and b? A vision statement could 
resolve this ambiguity and guide the plan’s drafters, and the stakeholders 
who contribute to and will help implement the plan, in identifying the plan’s 
desired outcomes.

It is understandable why the plan’s drafters chose to include both 
activities that are part of existing strategic plans and are certain to be ac-
complished in the near future, and activities that are novel, not necessarily 
represented in any other planning document, and require multi-sectoral 
coordination and collaboration. However, the committee suggests that 
NVPO consider distinguishing between objectives or strategies that are 
likely to be accomplished regardless of their placement in the National 
Vaccine Plan and those that are unique to the plan and require coordina-
tion among agencies and with non-government stakeholders in order to be 
achieved.6 The committee’s recommendations about “priority areas within 
major components of the plan” refer to the latter type of objectives and 
strategies. Additionally, the forthcoming implementation plan NVPO will 
prepare after finalizing the strategic plan would be strengthened by a clear 
explanation of how the indicators in each goal relate to the objectives and 
strategies in that goal (Strikas, 2008).

Below, chapter summaries and recommendations are provided in the 
order in which they occur in the report with one exception. In view of 
the importance of NVPO’s coordinating function, which is covered in the 
report’s final chapter (6), the overview of coordination appears first.

CHAPTER 6: COORDINATION 

The history of NVPO and the National Vaccine Plan, and how it has 
influenced interagency coordination and coordination with stakeholders, 
is reviewed in the sixth chapter. The office’s authority and its human and 
financial resources have not matched its responsibilities, and the committee 

6 W. Orenstein, 2007 NVAC meeting (NVAC, 2007).
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found that this mismatch has resulted in missed opportunities for the Na-
tional Vaccine Program, and in NVPO’s inability to fully meet its statutory 
duties.

Coordination is at the heart of the plan’s purpose, which is “to promote 
achievement of the National Vaccine Program mission by providing strategic 
direction and promoting coordinated action by vaccine and immunization 
enterprise stakeholders” (HHS, 2008). For this reason, supported by a 
request from the National Vaccine Advisory Committee (see Appendix B), 
the committee considered NVPO’s coordinating role with regard to the 
plan, including intragovernmental coordination and coordination with 
external stakeholders, in addition to considering the individual elements 
of the plan.

Although coordination is not always possible or even necessary, there 
are areas where it is critical. For example, using a vaccine research agenda 
to spur the efficient development of priority vaccines requires intersectoral 
coordination at a high level. Building a structured way of identifying and 
addressing emerging safety information where appropriate, useful, and real-
istic, requires input from multiple agencies and external stakeholders. Each 
agency has its own fairly distinct responsibilities in the area of vaccines and 
vaccination. However, some areas require coordination to reduce inefficient 
duplication of effort, and in other areas, one agency’s efforts may not be 
enough to reach an important goal. 

Because vaccines and immunization constitute a major public health 
matter that involves multiple government agencies and has great importance 
to the public’s health, an effective coordinating entity is needed, and effec-
tiveness is dependent on authority and funding commensurate with the task 
at hand. However, the committee finds that NVPO, which was envisioned 
by the 1986 statute to serve as this entity, currently lacks the authority, 
influence, and profile needed to do so. Recently, NVPO has been given and 
has seized the opportunity to play a crucial coordinating role with regard 
to H1N1 pandemic influenza vaccine safety (HHS, 2009; NVAC, 2009a; 
Vellozzi, 2009). This example illustrates NVPO’s potential as coordinating 
entity in the face of a major challenge to the National Vaccine Program. 

Recommendation 6-1: The Secretary of HHS should actively dem-
onstrate the Department’s support for the National Vaccine Plan 
by:

 (1) clarifying its primacy as the strategic planning tool ap-
plicable to all federal agencies with roles in the National Vaccine 
Program, and
 (2) allocating the resources necessary to assure robust planning 
and implementation, with coordination by the National Vaccine 
Program Office.
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CHAPTER 1: VACCINE DEVELOPMENT

Developing and manufacturing most7 vaccines involves using living 
organisms and presents unique technical and regulatory challenges. Both 
industry and regulators are risk averse, and progress in regulatory science 
in general has been slow; as a result a “tried and true” paradigm character-
izes some aspects of vaccine development and regulation (Goldberg and 
Pitts, 2006; Poland et al., 2009). Furthermore, some barriers to innovation 
stem from administrative and communication challenges at the interface 
between regulators and industry, not from concerns about safety, efficacy, 
or immunogenicity. 

Recommendation 1-1: The National Vaccine Plan should incor-
porate improvements in the vaccine regulatory process that reflect 
current science and encourage innovation without compromising 
efficacy and safety. 

Improvements include: 

•	 Strengthening communication with vaccine developers through 
more frequent workshops and guidance documents.

•	 Revising procedures and standards for developing, licensing, and 
producing vaccines for infectious diseases that encourage flexibility and 
innovation.

In order to ensure that the Food and Drug Administration (FDA) can 
promote vaccine development while protecting safety, the agency must 
have funding and staffing commensurate with its responsibilities to identify, 
develop, and apply the best and most current science to the regulation of 
vaccine products.8 

There currently is no ongoing, evidence-based process by which vaccine 
candidates are identified as priorities shared among various stakeholders. 
Such a process can accelerate the development of vaccines by identifying 
the need and the likely market, and should be accompanied by a concerted 
effort to employ modern techniques to reach the goal of new and improved 
vaccines. 

Recommendation 1-2: The National Vaccine Plan should incorpo-
rate the development of an evidence-based approach for prioritiz-
ing new and improved vaccine candidates by targeted disease and 

7 Newer synthetic sub-unit vaccines are an exception.
8 “The non-user fee part of CBER’s budget request for FY 2009 is $158 million, an increase 

of just under $3 million, or a mere 1.9 percent over FY 2008” (Richards, 2008).



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

SUMMARY �

develop specifications for high-priority vaccines to accelerate their 
development.

Specifications, such as target population, will differ for each vaccine, 
and defining them would increase predictability for manufacturers, reduce 
financial risk, and perhaps cost. The evidence to be considered would in-
clude disease burden and feasibility, and would incorporate data or guid-
ance available from prior published work linking research and funding 
levels to national priorities.9 An approach to priority setting may include 
the following: 

•	 Supporting disease burden studies (e.g., morbidity and mortality) 
when needed for vaccine prioritization.

•	 Employing outcome measures that capture both survival gains and 
quality-of-life improvements.10

•	 Employing cost-effectiveness analysis.
•	 Consider technical and scientific feasibility of vaccine development 

as a prioritization criterion.

The committee found that the vast majority of National Institutes of 
Health (NIH)-supported peer-reviewed vaccine research is investigator-
initiated and that coordination among federal agencies and with academic 
and private sector stakeholders could be strengthened. Furthermore, some 
examples of innovative and productive intersectoral collaboration come 
from a history of public-private partnerships, from the World War II era 
collaborations between the Department of Defense, industry, and academia, 
to contemporary development of vaccines for global health through product 
development partnerships. 

Recommendation 1-3: The National Vaccine Plan should incor-
porate creation of a strategy for accelerating development of high 
priority vaccines that (a) engages all relevant institutes within NIH 
and the Department of Defense, academic investigators, and private 
sector partners; and (b) adapts lessons learned from past and pres-
ent innovative public-private partnerships.

9 See, for example Gross et al., 1999; Neumann et al., 2005.
10 Quality-adjusted life years, or QALYs, have been suggested for use in the United States for 

priority setting in vaccine development (IOM, 2000). Disability-adjusted life years, or DALYs, 
have been suggested for use internationally. However, it is important to note that both measures 
have their proponents and critics, and that there are other measures of health outcome that 
could be used to inform a process of priority setting. 
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This coordinated outcome-focused approach to vaccine development would 
need to be periodically reassessed to maintain appropriateness. 

The distinction between preventive vaccines against infectious disease 
and other preventive therapeutic vaccines apparent in the 1986 law is not 
a reflection of 21st-century vaccine science. The committee believes that as 
long as the statutory requirements are met by the National Vaccine Program, 
there is nothing that prevents the Secretary of HHS from expanding the 
program’s mission or finding other ways to link HHS policy and strategy 
across vaccine categories. 

Recommendation 1-4: Future iterations of the National Vaccine 
Plan should include classes of vaccines (such as therapeutic vac-
cines and vaccines against non-infectious diseases) beyond those 
expressly enumerated in the statute, and the Secretary of HHS 
should explore how best to assign responsibility for coordination 
in this area.

This broader view of vaccines recognizes the potential value of new 
vaccines beyond the “traditional” role of preventing infectious diseases and 
positions the federal government to support coordination on and encourage 
the broader application of scientific and technologic breakthroughs related 
to non-traditional vaccines.

CHAPTER 2: VACCINE SAFETY

Taking every step necessary to maximize vaccine safety is as important 
as endeavoring to derive the greatest disease-prevention benefits that vac-
cines can provide. Because vaccines are given to large numbers of healthy 
people, safety is a great concern and is addressed through a system (con-
sisting of many agencies and stakeholders) that collects vaccine safety data, 
generates hypotheses, and conducts studies to evaluate safety hypotheses. 

Recommendation 2-1: The National Vaccine Plan should establish 
a process to identify potential vaccine safety hypotheses for further 
basic, clinical, or epidemiologic research through annual review of 
data from the Vaccine Adverse Event Reporting System (VAERS), 
the Vaccine Safety Datalink (VSD) project, the Clinical Immuniza-
tion Safety Assessment (CISA) network, and the Vaccine Injury 
Compensation Program, and from information available from 
sources outside the United States.

There is no coordinated vaccine safety research agenda or a periodic, 
systematic process to prioritize a safety research agenda for the nation 
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(Klein and Myers, 2006; NVAC, 2009b). Although the Centers for Disease 
Control and Prevention (CDC) Immunization Safety Office (ISO) has its 
own research agenda, what is also needed is a national vaccine safety re-
search agenda to help guide and coordinate the efforts of all federal agencies 
and various stakeholders that conduct activities related to vaccine safety 
research.

Recommendation 2-2: The National Vaccine Plan should emphasize 
the development and publication of a framework for prioritizing a 
national vaccine safety research agenda that spans all federal agen-
cies and includes all stakeholders, including the public. 

The scientific criteria of such a framework for prioritization might in-
clude, but are not limited to:

(a) Assessment of the nature and extent of existing evidence for a pos-
sible association of an adverse event with a vaccine.

(b) Determination of the individual or public health burden of potential 
adverse events following immunization.

(c) Consideration of the feasibility of scientifically rigorous study of a 
safety concern.

(d) Assessment of biological plausibility of a causal association between 
an adverse event and a vaccine.

A national research agenda would call on other agencies, such as NIH 
(which has historically played a limited role in vaccine safety research), 
CDC, and FDA, and non-federal stakeholders (such as providers who 
work with special populations, and vaccine manufacturers) to assume joint 
responsibility and work collaboratively on high-level challenges in vaccine 
safety research. 

An NVAC-affiliated advisory entity dedicated to vaccine safety has 
the potential to play a role both as an independent source of guidance on 
vaccine safety issues and by offering a forum for dialogue on the subject of 
vaccine safety. 

Recommendation 2-3: The National Vaccine Plan should include 
the establishment and scope of work of a permanent NVAC vaccine 
safety subcommittee to:

 (a) provide guidance on the activities described in Recommen-
dations 2-1 and 2-2 in a public and transparent manner; 
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 (b) provide guidance about the identification and evaluation of 
potential safety signals; and
 (c) publish on a biennial basis a review of potential safety 
hypotheses; current vaccine safety activities including those of pre- 
and post-licensure studies, VAERS, VSD, and CISA; and planned 
priorities for research.

To facilitate rapid response to a safety signal, the subcommittee might con-
vene a relevant array of experts to advise the government and partners on a 
course of action. For example, neurologists could be convened to discuss the 
biological mechanisms of a given neurological event, and epidemiologists 
could discuss studies VSD could undertake.

Recommendation 2-4: The National Vaccine Plan should incor-
porate concrete steps to expand and strengthen vaccine safety 
research, including:

	 •	 enhanced funding for CDC’s Immunization Safety Office 
activities, including support of extramural research;
	 •	 enhanced funding for FDA’s safety monitoring activities; 
and
	 •	 expansion of NIH vaccine safety activities to include re-
search portfolios, funding through requests for proposals, program 
announcements, and creation of a study section dedicated to vac-
cine safety research.

Funding could be allocated to each agency to support activities that imple-
ment the identified priorities as appropriate to each agency’s research capa-
bilities and strengths. 

CHAPTER 3: COMMUNICATION

The desired outcome of the work of the National Vaccine Program 
and of the National Vaccine Plan is a population protected from vaccine-
preventable death and disease. Society itself has changed in the speed with 
which information—and misinformation—are transmitted, as well as in an 
increased patient role in the patient-clinician relationship. Simply promot-
ing the use of vaccines no longer meets the needs of individuals and fami-
lies seeking to make informed decisions amidst a maelstrom of conflicting 
messages. 

The committee found no evidence of an overarching vaccine communi-
cation strategy for the National Vaccine Program. Instead, communication 
regarding vaccine safety has been largely reactive to crises, and has been 
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conducted by a small and under-resourced staff at CDC.11 The universe of 
vaccine information, science, safety research, quality control, and policy 
decision making is large and complex. Both health care professionals and 
the public poorly understand many aspects of the system. Pertinent informa-
tion needs to be communicated in a strategic and comprehensive manner to 
reach the overarching goal of informed decision making. 

Recommendation 3-1: The National Vaccine Plan should incor-
porate the development of a national communication strategy on 
vaccines and immunization targeting both the public and health 
care professionals. Such a strategy should: 

 (a) Reflect current research on communication;12 

 (b) Describe how relevant government agencies will coordinate 
and delineate primary responsibility for specific components and 
audiences;
 (c) Anticipate, plan, and support rapid response to emerging 
high-profile scientific, safety, policy, or legal developments;
 (d) Provide the right information to the right individual(s) or 
group(s) in the most appropriate manner, with attention to literacy, 
linguistics, and culture of the target audience(s); and
 (e) Receive adequate support of dedicated human and financial 
resources. 

Communication cannot be an afterthought; it requires upfront investment,  
planning, and implementation. A communication strategy will need to be 
multi-tiered, with the federal government playing a role in coordinating 
and directing the overall message, with adequately resourced state and local 
public health agencies and the medical community on the frontlines.

The committee also finds that there is no coherent effort to apply exist-
ing communication science to shape a research agenda that could inform 
the national vaccine communication strategy.

Recommendation 3-2: The National Vaccine Plan should incorpo-
rate a process for identifying research needs to inform the national 
communication strategy, including research on how the public ob-
tains information about vaccines and immunization, perceives risks, 
and makes decisions concerning vaccination in the contemporary 
information environment.

11 For further discussion see Chapter 3.
12 See Recommendation 3-2.
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A stronger, adequately funded and staffed NVPO could support interagency 
coordination in the area of communication in part by helping to identify 
communication needs that span the entire National Vaccine Program. 

Goal 4: Vaccine Use and sUpply

Goal 4 in the draft National Vaccine Plan—ensure a stable supply of rec-
ommended vaccines, and achieve better use of existing vaccines to prevent 
disease, disability, and death in the United States—covers an extraordinarily 
broad set of issues. The National Vaccine Plan does not provide a clear and 
coherent vision for Goal 4 (e.g., all adults and children have access to all 
vaccines recommended by the Advisory Committee on Immunization Prac-
tices [ACIP]) nor does it describe the prerequisites for the effective use of 
vaccines. The committee has suggested a reframing of the goal.

The draft plan contains an objective that addresses supply issues, and 
the recommendation below reflects the committee’s agreement that this area 
rises to the level of a priority.

Recommendation 4-1: The national Vaccine plan should include 
the development and implementation of strategies to assure a stable 
and adequate vaccine supply for public health preparedness and 
recommended routine use purposes. 

A gap in the draft Goal 4 is the lack of objectives or strategies linking 
health care financing with health services performance measures to induce 
and enable providers to seek out, stock, and administer ACIP-recommended 
vaccines. 

Recommendation 4-2: The national Vaccine plan should include 
the development of strategies to eliminate financial barriers such 
as unreasonable cost-sharing by patients who are unable to afford 
out-of-pocket costs for vaccines and provider payment mechanisms 
that discourage full and meaningful participation in the delivery of 
immunization services.

Recommendation 4-3: The national Vaccine plan should emphasize 
the application of research and best practices in the organization 
and delivery of immunization services to improve patient access 
(such as location and hours) and service efficiency and quality (such 
as improved provider knowledge and decrease in missed opportuni-
ties for vaccination).
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Recommendation 4-4: The National Vaccine Plan should encourage 
the exploration of non-traditional approaches to disease surveil-
lance, monitoring vaccine safety, and assessing vaccine coverage. 
Such approaches might leverage the increasing ubiquity of the in-
ternet and wireless data services, personal communication devices, 
and social networking facilities.

Recommendation 4-5: Given the importance placed on the national 
adoption of certified, interoperable health information technology 
and electronic health records, the National Vaccine Plan should 
ensure active involvement of NVPO and relevant partners in the 
planning and implementation of the national health information 
initiative. 
 
This involvement should include:

•	 Assuring the development and adoption of standards necessary 
for effective immunization clinical practice and population surveillance 
systems;

•	 Assuring that the definition of “meaningful use” considers immu-
nization practice and reporting;

•	 Facilitating use of vaccine-related data by all public health partners 
(e.g., state and local public health departments); and

•	 Assuring that all public health partners have the expertise and re-
sources to participate in the initiative.

Such efforts would include ongoing attention to needed resources, inte-
gration across diseases and programs, and ongoing financial technical 
assistance.

Recommendation 4-6: The National Vaccine Plan should include 
strengthening the public health infrastructure to support vaccine 
delivery, measure immunization practice and performance, inter-
vene to address disparities in access to immunization, and respond 
to emerging infectious disease threats. 

Efforts to strengthen the public health infrastructure could include:

(a) Development of capacity in all health departments to assure the 
delivery of immunization services to underserved populations in all com-
munities or during an emergency.13

13 See Recommendation 4-7 on the implications of health care reform.



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

�� PRIORITIES FOR THE NATIONAL VACCINE PLAN

(b) Development of greater public health capacity to identify deficits in 
access to immunization services.14

(c) Assistance to states to eliminate barriers to the full use of all appro-
priate personnel in vaccine administration due to restrictions on licensure 
and scope of practice.

Health care reform legislation will ideally include monitoring im-
munization and achieving targets as a measure of success. Deficiencies in 
immunization rates would trigger specific corrective plans. The following 
recommendation assumes the passage and enactment of national health care 
reform legislation. 

Recommendation 4-7: The National Vaccine Plan should incorpo-
rate rapid and comprehensive assessment of the outcomes of na-
tional health reform and their implications for the nation’s vaccine 
and immunization priorities. 

Specifically, NVPO, as “owner” of the plan, could contribute by:

•	 Participating in implementation efforts related to the expanded 
health insurance access for the population.

•	 Participating in implementation efforts related to the design of 
health insurance coverage and cost-sharing features, administrative matters 
affecting the actual provision of vaccines, and standards and procedures 
governing the measurement and reporting of health plan performance.

•	 Promoting the integration of health plan performance and opera-
tions with community public health policy and practice in order to assure 
(a) the availability of community-wide information about population im-
munization status, disparities in access, and areas of need; (b) access to 
immunization services; (c) public health agency analytic, management, and 
other needed capabilities; and (d) the ability of public health workers, health 
insurers, and health care providers to mount a joint response to emerging 
public health threats.

•	 Promoting strategies for assuring the full immunization of those 
who remain uninsured.

CHAPTER 5: GLOBAL VACCINE ISSUES 

Many of the issues relevant to Goals 1 through 4 of the draft plan apply 
to global needs as well—research and development of needed vaccines such 
as malaria and HIV, safety of vaccines and surveillance of adverse events, 

14 See Recommendation 4-5 on health information technology.
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communication needs at user and provider levels, and vaccine use including 
supply issues. 

The health infrastructures in many low- and middle-income countries 
do not adequately support use of needed vaccines. Causes include inability 
to pay for vaccines, inadequate infrastructure (ranging from public health 
laboratories to refrigerators), lack of providers or paraprofessionals to 
administer vaccines safely, and lack of systems to monitor vaccine use and 
potential adverse events. Without adequate infrastructure, funding for vac-
cines alone will not get vaccines to those who need them most. 

Recommendation 5-1: The National Vaccine Plan should call for 
the engagement of U.S. federal agencies and partners to support 
immunization capacity-building to implement new vaccines in 
low- and middle-income countries through the provision of exper-
tise and financial resources necessary to incorporate new vaccines, 
strengthen immunization infrastructure, and achieve higher levels 
of vaccination. One infrastructure component requiring specific 
attention is the development and implementation of surveillance 
systems for vaccination, disease burden, and vaccine safety that are 
innovative and appropriate for developing countries.

Differential pricing—that is, matching prices to a nation’s ability to 
pay—can increase global access to vaccines while providing incentives for 
innovation.

Recommendation 5-2: The National Vaccine Plan should endorse 
active U.S. engagement in the development of global policy frame-
works to further global adherence to differential pricing in order 
to ensure access to needed vaccines in all countries.
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Introduction 

The 2008 draft National Vaccine Plan was prepared by the National 
Vaccine Program Office (NVPO) in the Department of Health and Human 
Services (HHS) with input from other departments and agencies (HHS, 
2008). The plan consists of 5 goals, 36 objectives, and 156 strategies. The 
Institute of Medicine (IOM) Committee on Review of Priorities in the Na-
tional Vaccine Plan was convened to review the plan and to make recom-
mendations regarding priority actions in the major components of the plan 
(see Charge to the Committee below). For ease of reference, the committee 
organized its report according to the five goals, which are listed in Table I-1 
along with the chapters in which they are discussed. Each chapter contains 
recommendations and rationale for a set of priority actions.

CHARGE TO THE COMMITTEE 

The National Vaccine Plan originates in the 1986 National Childhood 
Vaccine Injury Act (NCVIA) that also established the National Vaccine 
Program (and by extension, the National Vaccine Program Office) and the 
National Vaccine Advisory Committee (NVAC). 

The act asked the Secretary of HHS to “establish in the Department of 
Health and Human Services a National Vaccine Program to achieve opti-
mal prevention of human infectious diseases through immunization and to 
achieve optimal prevention against adverse reactions to vaccines”1 (NCVIA) 
and called on the program director to “prepare and issue a plan for the 

1 Public Law 99-660, 42 U.S.C. 300aa-1, § 2101 1986; see Appendix C.
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implementation of the responsibilities of the Director” and stated that the 
plan (which originally was to be updated annually)2 would 

establish priorities in research and the development, testing, licensing, pro-
duction, procurement, distribution, and effective use of vaccines, describe an 
optimal use of resources to carry out such priorities, and describe how each of 
the various departments and agencies will carry out their vaccine functions in 
consultation and coordination with the Program and in conformity with such 
priorities. (Public Law 99-660, Title XXI, Subtitle 1, Section 2103:3757)

The first National Vaccine Plan was issued in 1994. The plan was 
updated by NVPO in 2008 at the request of the Assistant Secretary for 
Health, and NVPO subsequently began to gather stakeholder input on the 
plan. As part of the process, NVPO asked the IOM to convene an ad hoc 
committee and gave the committee a two-part charge. The committee was 
asked to first “prepare a letter report on its review of the 1994 plan” and 
then to “hold workshops with national expert stakeholders in medicine, 
public health, and vaccinology to review a publicly available, draft update 
of the Plan” and prepare a “report with conclusions and recommendations 
about priority actions within the major components of the new draft plan” 
(see Box I-1). 

The 1994 National Vaccine Plan had four goals: (1) to develop new 
and improved vaccines; (2) to ensure the optimal safety and effectiveness of 
vaccines and immunization; (3) to better educate the public and members 
of the health professions about the benefits and risks of immunizations; and 
(4) to achieve better use of existing vaccines to prevent disease, disability, 
and death (HHS, 1994). The plan also offered 26 objectives and more than 
70 strategies for achieving those objectives. In addition, 14 anticipated 

2 In 1998 the requirement for annual updates of the National Vaccine Plan was repealed by 
Public Law 105-362, Title VI, § 601(a)(1)(H), Nov. 10, 1998, 112 Stat. 3285.

TABLE I-1 National Vaccine Plan Goals

Goal Chapter

1 Develop new and improved vaccines 1
2 Enhance the safety of vaccines and vaccination practices 2
3 Support informed vaccine decision making by the public, 

providers, and policy makers
3

4 Ensure a stable supply of recommended vaccines, and achieve 
better use of existing vaccines to prevent disease, disability, and 
death in the United States

4

5 Increase global prevention of death and disease through safe and 
effective vaccination

5
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outcomes, only one of which was measurable, were offered as a basis for 
judging the success of the plan.

To address the first part of its charge the committee authored a letter 
report addressed to HHS (and published in June 2008) briefly reviewing 
the 1994 plan and providing guidance on developing the new plan. As 
the committee noted in its letter report (see Appendix D), the 1994 plan 
contained almost no measurable objectives or indicators, and its content 
was largely a reflection of then current activities of relevant HHS agencies. 
Given that “[c]haracteristics of the 1994 plan [made] it difficult to attribute 
specific activities to plan objectives,” the committee did not attempt to link 
accomplishments to the plan (IOM, 2008). In the letter report, the commit-
tee examined changes in the broader social, policy, and economic context 
of vaccine development and immunization, and highlighted several areas in 
which noteworthy progress has been made, particularly by federal agencies. 
The committee acknowledged that progress in developing and delivering 
vaccines has benefited from essential contributions by other stakeholders, 
including researchers, manufacturers, state and local public health agen-
cies, and health care providers. Based on this review of the 1994 plan, the 
committee offered guidance to NVPO and its partners on key process and 
content areas to be considered in developing the update to the National 
Vaccine Plan. The complete letter report can be found in Appendix D. 

This report, Priorities for the National Vaccine Plan, responds to the 
second part of the committee’s charge, highlighting major themes that 
emerged from meetings with expert stakeholders and offering a series of 

Box I-1 
The Charge to the Committee

The federal government issued “Disease Prevention through Vaccine Devel-
opment and Immunization, The US National Vaccine Plan” in 1994. The Institute 
of Medicine will convene an ad hoc committee to evaluate the 1994 National 
Vaccine Plan and then review and make recommendations regarding an update 
of this National Vaccine Plan. The committee will hold workshopsa with national 
expert stakeholders in medicine, public health, and vaccinology to review a publicly 
available, draft update of the Plan. The committee will prepare a letter report of the 
evaluation of the 1994 Plan, and a report with conclusions and recommendations 
about priority actions within the major components of the draft Plan. 

a The IOM Committee on Review of Priorities in the National Vaccine Plan conducted its 
work between March 2008 and November 2009, including five information-gathering meetings 
with national stakeholders in Washington, DC, Chicago, Seattle, and Irvine.
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recommendations about priority actions in the major components of the 
draft National Vaccine Plan. The committee deliberated at length about the 
relationship between NVPO and the plan and the implications of NVPO’s 
current limited resources and status for its ability to ensure and support 
successful implementation of priorities reflected in the plan’s goals, objec-
tives, and strategies. NVPO, the entity that was to be the main coordina-
tor on vaccine issues according to the vision apparent in the 1986 statute, 
was formed in 1988, and in less than one decade after the enactment of 
the NCVIA, NVPO became subject to funding and staffing cuts required 
by Congress (House of Representatives, 1995).3 Chapter 6 provides an in-
depth examination of the plan as a tool of coordination and NVPO as the 
structural entity charged with coordinating those efforts.

METHODS

The committee was charged with holding meetings with expert stake-
holders to discuss the draft National Vaccine Plan and with developing 
“recommendations about priority actions within the major components of 
the draft new plan.” Because of the wide range of subjects addressed and 
the varied level (for example, big-picture and broad versus low-level and 
detailed) represented among the objectives and strategies in the National 
Vaccine Plan (as well as input received from stakeholders and by NVPO and 
NVAC), the committee judged that it was neither feasible nor appropriate 
to use a quantitative priority-setting process. 

The committee held information-gathering meetings on each of the 
five goal areas in the draft plan and reviewed material from the literature 
pertinent to each goal. Each meeting involved a wide range of stakeholders, 
as reflected in the agendas provided in Appendix F. After each meeting, the 
committee met in closed session and developed a list of themes and issues 
emerging from stakeholder input and from a review of the literature. Subse-
quently, the committee compared each of the five lists of themes and issues 
to each of the five goals in the plan; identified gaps and areas of overlap; 
further reviewed the literature pertinent to each set of themes; and applied 
several criteria to refine the list of themes and issues and to develop the 
recommendations described in each chapter. The criteria used included feasi-
bility (financial and technical), potential impact on morbidity and mortality, 
and strategic opportunity (likely to require and motivate multi-stakeholder 
involvement). 

3 NVPO’s budget was appropriated $9,631,000 in 1991, dropped annually between 1991 
and 1994, and was cut sharply between 1994 and 1995 to approximately $1 million. The total 
staff began at 23, increased to 33, and dropped to 9 by 1996 (House of Representatives, 1995). 
It has remained at approximately this level since.



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

INTRODUCTION ��

GENERAL COMMENTS ABOUT THE 2008 DRAFT PLAN

The committee believes that the plan would be strengthened by the ad-
dition of a clear vision statement about what the plan is or should be. For 
example, should the plan serve as (a) a gathering of many of the activities 
agencies are already undertaking, and then highlighting accomplishments 
at a later date, when some or many of those activities have been completed 
and objectives achieved; or (b) a short list of specific critical needs and 
gaps that require coordinated attention by specific agencies, or by vari-
ous permutations of agencies and stakeholders; or (c) both a and b; or (d) 
something else?

The committee believes that the plan may serve these or other valuable 
functions. It is understandable why the plan’s drafters chose to include both 
activities that are part of existing strategic plans and are certain to be ac-
complished in the near future, and activities that are novel, not necessarily 
represented in any other planning document, and require multi-sectoral 
coordination and collaboration. The committee suggests that NVPO con-
sider distinguishing between objectives or strategies that are likely to be 
accomplished regardless of their placement in the National Vaccine Plan 
and those that are unique to the plan and require coordination among 
agencies and with non-government stakeholders in order to be achieved.4 
The committee’s recommendations about “priority areas within major 
components of the plan” refer to the latter type of objectives and strategies. 
Additionally, the committee believes that the final (implementation) plan 
will be strengthened by a clear explanation of how the indicators in each 
goal relate to the objectives and strategies in that goal.

In this report, the committee uses national �accine program in lower 
case to denote the vast and complex network of actors and actions related 
to vaccines and immunization, and uses National Vaccine Program (per the 
1986 act) when referring to the governmental agencies that have responsi-
bilities related to vaccines and immunization. Below, the committee high-
lights several dimensions of the national vaccine program that provide useful 
context for the plan. The committee also provides a minimalist illustration 
of many of the relevant federal agencies and stakeholders. Table I-2 is not 
comprehensive or complete, but may help to orient some readers to a com-
plex network of actors. A more elaborate, but still incomplete illustration 
including federal advisory committees and depicting some of the relation-
ships among various actors was originally provided in the committee’s June 
2008 letter report available in Appendix D. 

4 W. Orenstein, 2007 NVAC meeting (NVAC, 2007).
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THE PURPOSE OF IMMUNIZATION 

Vaccines have the capacity to prevent infectious disease in vaccinated 
individuals and to prevent their spread in populations and vulnerable indi-
viduals who cannot be vaccinated because of their age or health. Vaccines 
also serve a dual purpose: as medical interventions used with individuals 
(and, like all medical interventions, characterized by risks and benefits), 
and as public health interventions used in the population at large to prevent 
infectious disease outbreaks and reduce or eliminate disease, disability, and 
death. 

Given the value of vaccination,5 its enormous and continuing impor-
tance to public health and the complex issues of national health policy 
that it raises, the federal government’s involvement is broad and deep, 
spanning virtually all aspects of the immunization enterprise, across mul-
tiple federal agencies and often involving collaboration with stakeholders. 
Public insurance programs such as Medicare, Medicaid, and the Children’s 
Health Insurance Program finance the purchase and administration of vac-
cines for more than 100 million program beneficiaries. The Vaccines for 

5 The terms vaccination and immunization are sometimes used interchangeably. The commit-
tee uses vaccination to refer to the delivery of the vaccine to an individual, and immunization 
services to refer to the range of activities related to vaccination. 

TABLE I-2 The National Vaccine Program: Government and 
Stakeholders

Stakeholders Federal Government 

The public: individuals and communities 
State, territorial, tribal, and local public 

health agencies
Industry
Academic research enterprise
Primary care (part of the health care 

delivery system)
Payers and Plans 
Community organizations 
National organizations and professional 

societies
Foundations
International and multilateral 

organizations

HHS (includes NVPO)
 CDCa

 CMSb

 FDAc

 HRSAd

 NIHe

Department of Defense 
 Vaccine Healthcare Centers Network

Department of State 
 U.S. Agency for International 

Development

 a Centers for Disease Control and Prevention.
 b Centers for Medicare & Medicaid Services.
 c Food and Drug Administration.
 d Health Resources and Services Administration.
 e National Institutes of Health.
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Children (VFC) program, a component of Medicaid, plays a crucial role in 
ensuring immunization access not only for children enrolled in Medicaid 
but also for uninsured, underinsured, and medically underserved children. 
Programs such as the Indian Health Service, federally funded community 
health centers and services of the Veterans’ Health Administration in the 
Department of Veterans Affairs ensure access to immunization services 
for key populations including veterans, the uninsured, and children and 
adults whose health insurance does not cover vaccinations. The Centers for 
Disease Control and Prevention (CDC) plays a central role for the nation 
in measuring population immunization status and promoting access, while 
the Food and Drug Administration (FDA) and CDC are national stewards 
of vaccine safety surveillance and monitoring as well as for policies aimed 
at ensuring a safe and adequate vaccine supply. The U.S. Agency for Inter-
national Development (in the State Department) promotes global vaccine 
access policy to improve the health of nations and directly funds research 
for diseases that affect developing countries. CDC also provides technical 
training and support in several areas of global immunization programs, 
including surveillance. The National Institutes of Health (NIH), the Depart-
ment of Defense, and the Biomedical Advanced Research and Development 
Authority in HHS are instrumental in the development of new vaccine 
technology for both domestic and global needs. In its policy and planning 
roles, the federal government leads the nation in the development of poli-
cies for ensuring high levels of immunization in the population regardless 
of health insurance status. With enactment of national health care reform 
increasingly likely, the federal government would play the central role in 
translating reforms in coverage, payment, access, quality, and community 
prevention into improved vaccination outcomes.

Four ethical principles or values—beneficence, justice, public safety, 
and autonomy6—shape the way policy makers, health care providers, and 
individuals think about vaccines, and they also inform national and state 
immunization policies. Sometimes, these considerations give rise to conflicts 
and dilemmas. The imperative of protecting public safety sometimes re-
quires government agencies to place limitations on personal autonomy. This 
is the case with state vaccine requirements for entry to school and child care, 
but similar examples may be found in the mandatory use of seat belts and 
child safety seats. The principles of beneficence and distributive justice have 
made vaccines a high national priority. For example, the federal government 
funds and administers the VFC program at a current cost of approximately 
$3 billion, with the aim of ensuring that children can receive vaccination 

6 Beneficence (and its corollary, non-maleficence), justice, and autonomy are widely acknowl-
edged as fundamental ethical principles that guide the delivery of health care. Public safety or 
public benefit is a guiding principle in public health practice (Kass, 2001; Public Health Ethics 
Society, 2002).
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without financial barriers (Shefer, 2008). These same principles also call for 
compensation of injuries through the Vaccine Injury Compensation Program 
(VICP) established in 1987 in accordance with the NCVIA in order to en-
sure that those who bear the burden of rare serious adverse events possibly 
caused by vaccines are compensated. The principles of public safety and 
beneficence also contribute to the motivation to develop new and improved 
vaccines to prevent diseases that cause suffering, result in higher rates of 
disease and death, and affect individuals’ and society’s economic well-being, 
including days of work missed due to vaccine-preventable disease and health 
care expenditures to treat serious sequelae of infectious diseases.

Risk and Benefit 

As with all medical products, vaccines have risks and benefits, and gov-
ernment regulators in the Center for Biologics Evaluation and Research at 
FDA evaluate a vaccine’s efficacy and safety before and after its licensure. 
At the time a company’s Biologic License Application is reviewed by FDA, 
pertinent data are also presented to FDA’s Vaccines and Related Biologi-
cal Products Advisory Committee and to CDC’s Advisory Committee on 
Immunization Practices (ACIP). Vaccines are licensed only if regulators 
are satisfied that they are efficacious and safe and have a favorable risk-
benefit profile. However, it is important to note that there is no perfectly 
safe7 or effective vaccine, and a vaccine’s risk-benefit profile evolves over 
time as a result of growing knowledge about a product and changes in the 
environment in which a product is used. Four major types of studies in hu-
mans are conducted during a vaccine’s lifecycle. Studies are conducted by 
manufacturers before a vaccine can be considered for licensure, and include 
the following: Phase I study in a small number of subjects to assess safety; 
study of safety and immunogenicity in Phase II; and large-scale, generally 
randomized controlled studies to assess efficacy and safety in Phase III. At 
the point of licensure, regulators may require additional safety studies after 
a vaccine is marketed and begins to be used in the general population (Phase 
IV studies). Also, after licensure, vaccines are released into the market after 
each batch is tested by FDA. 

Balancing risks and benefits is complex. In general, studies are designed 
(i.e., statistically powered) primarily to assess efficacy and thus are only ca-
pable of detecting relatively common adverse events (the second generation 
rotavirus vaccine studies discussed in Chapter 2, which were designed to 
capture an adverse event previously identified, are an exception). Although 

7 The Code of Federal Regulations defines safety as “the relative freedom from harmful ef-
fects of the recipient when a product is prudently administered, taking into consideration the 
characteristics of the product in the relationship to the condition of the recipient at the time” 
(21 CFR § 600.3).
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safety is equal in importance to efficacy, establishing absolute safety is im-
possible. Pre-licensure trials large enough to detect unexpected rare adverse 
events would be logistically difficult and would substantially delay introduc-
tion of a product that has been proven to save lives. Therefore, regulators 
and other public health agencies must rely on post-marketing vigilance to 
detect possible uncommon adverse events following immunization. 

The vaccine safety system, although primarily organized and supported 
by the federal government, involves many non-government stakeholders 
that contribute to the system in one or more ways. The system includes vac-
cine manufacturers that are required to report within 15 days of detection 
serious adverse events following immunization, academic research centers 
and health care organizations that collaborate with government to conduct 
safety research (including investigation of safety concerns that arise), health 
care providers, and the public.8 The Immunization Safety Office in CDC is a 
central component of the system, and in collaboration with FDA and other 
stakeholders, it supports an array of safety-related activities. The following 
activities are important to highlight:

•	 The Vaccine Adverse Events Reporting System, a passive surveil-
lance system that receives reports of possible adverse events via mail, e-mail, 
fax, and web-based submission from vaccine manufacturers, health care 
providers, and the public, may detect “signals” (serious adverse events that 
might be associated with a preceding immunization) and be used to generate 
hypotheses;

•	 The Vaccine Safety Datalink project, which is a large linked data-
base that integrates data on more than 8 million people enrolled in eight 
health maintenance organizations and conducts active surveillance and 
testing of vaccine safety hypotheses; and

•	 The Clinical Immunization Safety Assessment network based in 
several academic and clinical centers, which is equipped to provide basic sci-
ence and clinical investigation of adverse events following immunization. 

The vaccine safety system has a long and rich history that illustrates both 
the complexity of vaccine regulation and the capacity of the system to moni-
tor safety and respond with speed and competence to evolving concerns. 
Chapter 2 provides an in-depth discussion of the system and offers a case 
study of the response to a safety concern that emerged in the wake of FDA li-
censure of the first rotavirus vaccine and expanded use in the population.

As noted earlier, the VICP provides compensation for conditions that 
might be adverse effects of vaccines. The compensation program is located 

8 A working group of NVAC has also been asked to review and make recommendations 
about the federal vaccine safety system, and the product of its information-gathering and 
deliberation is expected to be released in 2010. 
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in the Health Resources and Services Administration at HHS, and three 
federal government entities, HHS, the Department of Justice, and the U.S. 
Court of Federal Claims, play roles in the program (VICP, 2009). The 1986 
law (NCVIA) requires that plaintiffs, called petitioners, first bring their case 
to the program before seeking compensation in civil courts and offers two 
pathways for awarding compensation (VICP, 2009; see Box I-2). Chapter 2 
provides additional discussion of how information from the program can 
contribute to the safety research agenda, and Chapter 3 examines implica-
tions of the program’s legal actions on communication about vaccine risks 
and benefits. 

Communication

Society has changed, but the ways in which government communicates 
about vaccines have not kept up with those changes. Over the past three 
decades, there has been a great increase in the public’s interest, expecta-
tions, knowledge (including faster access to information via the Internet), 

Box I-2 
Pathways to Compensation in the  

Vaccine Injury Compensation Program

The first pathway to vaccine injury compensation is for individuals whose 
injuries are listed in the vaccine injury table.a The table, established as part of the 
1986 legislation, recognized the potential of certain vaccines to produce specific 
injuries (i.e., there is medical and scientific evidence that the vaccine can cause 
the listed injury). If a vaccine identified in the table is administered and an injury 
listed in the table ensues, compensation is awarded. This process was intended to 
be non-adversarial or no-fault, swift, and simple. Individuals claiming an “on-table” 
injury need not demonstrate a causal link between the injury and the vaccine—the 
injury table is evidence that such a link has been established. 

The second pathway for compensation recognized under the NCVIA is for 
individuals with an “off-table” injury, that is, an injury that allegedly is the result of a 
specific vaccine or vaccine ingredient but for which no scientific consensus about 
causality has been reached due to insufficient or conflicting evidence. The off- 
table pathway allows individuals who believe they have been injured by a vaccine 
to argue that the preponderance of evidence in that case is sufficient to warrant 
compensation even though it may fall short of the scientific standard for establish-
ing a causal link between the vaccine administered and the alleged injury. 

a The table is available on the VICP web site at http://www.hrsa.gov/Vaccinecompensation/ 
table.htm.
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and involvement in aspects of health care, including quality and safety, pa-
tients’ rights, and research. In the past decade of the 20th century, multiple 
examples emerged of the “ubiquity of risk in modern industrial society” as 
a “central concern of U.S. politics, law, and popular culture” (Colgrove and 
Bayer, 2005). There is also a high level of sometimes confusing, conflicting, 
and inaccurate mass media and news media contributions to public beliefs 
about vaccines (this has been heightened during the implementation of the 
H1N1 monovalent influenza vaccine). In this environment, government 
agencies can no longer simply impart information as issues arise (i.e., reac-
tive communication) or appear silent on questions about safety. The gov-
ernment (federal, state, and local public health agencies) needs to engage in 
dialogue with the public about vaccines and vaccine safety on an ongoing 
basis and to communicate factual information about vaccines and vaccina-
tion in a timely, complete, and clear way. 

The landscape of immunization has also changed as successful vaccines 
have resulted in the disappearance or near-disappearance of the diseases 
that claimed the lives of many children and caused great fear among parents 
(although some diseases, such as pertussis, remain endemic, and others, 
such as measles, may be reintroduced into a community). The benefits of 
immunization appear less clear both as the memory of vaccine-preventable 
diseases recedes and as the incidence of many diseases decreases to the extent 
that some have become invisible in the community. Also, the sciences of 
vaccinology and vaccine safety are not characterized by absolute certainty; 
there are areas of uncertainty that are complex but require clear and timely 
communication. The complex work of communicating about risk and ben-
efit and about the basis for immunization policy must be approached in a 
much more strategic, evidence-based, and effective form. The committee 
discusses communication and informed decision making (Goal 3 of the draft 
plan) in Chapter 3. 

Elimination and Control of Vaccine-Preventable Diseases

The vaccine and immunization enterprise can be described succinctly as 
developing effective and safe vaccines, and using those vaccines to prevent 
disease. Both components involve the roles of and coordination between 
government and private sector actors. Chapter 1 of this report discusses 
vaccine research and development and recommends several priority actions 
in Goal 1 of the National Vaccine Plan. Chapter 4 discusses vaccine supply 
and use and recommends several priority actions in Goal 4 of the National 
Vaccine Plan.

Vaccine research and development involves government, especially 
NIH, academic research institutions, and industry (large pharmaceutical 
companies, biotechnology companies, and venture capitalists). With respect 
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to vaccines for global use, the array of actors is even broader, and includes 
philanthropies, varied multilateral entities, and formal public-private part-
nerships such as product development partnerships. Vaccine research and 
development has as its end-goal the production of effective and safe vaccines 
that confer long-term protection on those vaccinated. The path that leads 
from discovery to licensure and use, however, is lengthy (e.g., 10 years), 
challenging, and resource-intensive (WHO, 2006). Multiple factors lead 
to decisions about what is pursued in research and development, including 
public health need, market prospects and likelihood of a return on invest-
ment, and scientific and technological obstacles. Although manufacturers 
establish their own priority lists, there is no systematic national process for 
prioritizing candidates. Chapter 1 discusses research and development and 
the roles of NIH and FDA in greater detail. 

Use of vaccines involves CDC, state, tribal, territorial, and local public 
health agencies, and the health care delivery system at all levels (providers, 
plans, payers). In the United States, the ACIP makes recommendations to 
CDC on the use of vaccines to prevent disease in all age groups. ACIP rec-
ommendations are considered in federal and state policies and funding deci-
sions that largely aim to ensure that children receive all ACIP-recommended 
vaccines regardless of insurance status. Chapter 4 discusses the use of vac-
cines, including vaccine supply; use of vaccines for public health emergencies 
such as the ongoing H1N1 epidemic; public financing of vaccines through 
the VFC program and Section 317 (state discretionary funding for immu-
nization); and immunization as an indicator of health care system quality 
and performance. In Chapter 5, the committee examines major issues in the 
global use of vaccines and makes recommendations about priority actions 
in Goal 5 of the National Vaccine Plan. Global issues include the different 
burden of disease caused by many pathogens for which there are no effec-
tive vaccines, and some considerable limitations in the infrastructure and 
capacity of low-income countries to manage and use existing vaccines. The 
reasons for both challenges include lack of financial resources. Novel part-
nerships between the public and private sectors have emerged in the past 
decade to address these challenges. 

Federal Immunization Laws, Policies, and Programs

The Public Health Service Act and amendments to it, such as the 
NCVIA, form the foundation of federal immunization law and outline 
the responsibilities of government and to a lesser extent those of individu-
als. States make policy to support their role of ensuring immunization of 
the population (including financing immunization services and requiring 
vaccination for school entry), but the federal government strongly shapes 
national direction with regard to immunization. Amendments to Medicaid 
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in the 1993 Omnibus Reconciliation Act (Public Law 103-66) included 
the establishment of the Vaccines for Children Program, an entitlement 
program that provides free vaccine for children who are Medicaid eligible, 
uninsured, underinsured for immunization services (i.e., individuals whose 
insurance policy covers only some or no vaccines), or are American Indian 
or Alaska Native. 

Vaccine cost, cost-effectiveness, and financing are among the important 
and complex considerations that inform policy decisions about the use of 
vaccines to prevent disease, disability, and death as a component of national 
and state public health policies. The use of vaccines has implications not 
only for the health of individuals and communities (i.e., in preventing spread 
of disease) but it also has multi-faceted implications for the health care 
delivery system, employers, schools, and parents. Vaccines have long been 
known to be cost-effective, and older vaccines (introduced before 2000) are 
also cost-saving. Newer, more expensive vaccines are cost-effective but not 
cost-saving. A 2008 NVAC report noted that the considerable increase in the 
cost of providing all ACIP-recommended childhood vaccines (a 336 percent 
increase in vaccines for males and 476 percent in vaccines for females) “has 
raised concerns about the ability of the current public and private vaccine 
delivery systems to maintain access to all vaccines recommended for routine 
use in children and adolescents without financial barriers” (NVAC, 2008). 
Medical practices, public health clinics and other settings where vaccination 
is administered also incur significant and growing non-vaccine costs that 
include counseling, storage, administration, and staff time. Reimbursement 
for these costs is frequently inadequate. At the global level vaccine financ-
ing issues are different than in the United States (see Chapter 5), but are 
similarly complex. NVAC, the IOM, and several professional societies such 
as the American Academy of Pediatrics have examined these interrelated 
problems of vaccine financing and have proposed solutions (AAP, 2007; 
IOM, 2000, 2003; NVAC, 2009).
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Development of New and  
Improved Vaccines 

Vaccines are complex products and the science of �accinology is difficult. To 
achie�e the full promise of modern science and technology to pre�ent and treat 
disease by immunization, America’s cooperati�e and collaborati�e relationships 
in �accine research and de�elopment are interwo�en into a fabric of inno�a-
tion. This must be maintained and strengthened. It is important to understand 
the nature of these relationships to pre�ent inad�ertent damage to this delicate 
fabric. (NVAC, 1997)

In 1997, the National Vaccine Advisory Committee (NVAC) authored 
an article in the journal Pediatrics titled “United States Vaccine Research: 
A Delicate Fabric of Public and Private Collaboration,” which provided a 
synopsis of the complexity and fragility of the U.S. vaccine enterprise at that 
time. The committee is not aware of an update of the 1997 article, but a 
contemporary overview would reflect a number of great advances and some 
areas in which considerable challenges in the efficient use of vaccines to 
prevent infectious diseases persist, including scientific hurdles and periodic 
shortages in vaccine supply (also discussed in Chapter 4) (Goldberg et al., 
2002). 

In this chapter, the committee briefly describes vaccine research and 
development and major themes that emerged at a meeting with stakeholders 
about this goal in the draft National Vaccine Plan. Based on those themes, 
a review of the objectives and strategies in the draft plan, and a review of 
the pertinent literature, the committee discusses gaps and opportunities in 
vaccine development and makes several recommendations on priority ac-
tions in Goal 1 of the draft plan, and a policy recommendation pertaining 
to the scope of the plan.
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CONTExT: THE CURRENT STATE OF  
VACCINE RESEARCH AND DEVELOPMENT

Although Goal 1 of the draft National Vaccine Plan is not titled “vac-
cine development and regulation,” the two processes are profoundly inter-
twined; the outcome of successful vaccine development is licensure by the 
Food and Drug Administration (FDA) of safe and effective vaccines that 
will improve the public’s health. Infectious disease vaccine development 
and regulation occur in a dynamic environment shaped by public health 
considerations and policies, scientific and technologic barriers, news media 
commentary, judicial decisions, and the multiple public avenues available for 
information exchange. A major challenge to the field is meeting the neces-
sarily very high standard of safety for preventive vaccines used in healthy 
populations. Also, vaccines are generally used for large proportions of the 
population, for example, childhood vaccines for an entire birth cohort (e.g., 
4 million newborns annually in the United States alone), and in hundreds 
of millions of people worldwide. 

The pharmaceutical companies that produce vaccines “experienced a 
period of great contraction in the 1980s and 1990s”1 (reasons that have 
been described include fear of liability, low profit margins, and low likeli-
hood of recouping investment), but the first decade of the 21st century ap-
pears increasingly promising for the industry, as demonstrated by expansion 
in the number of manufacturers, a promising pipeline of potential new vac-
cines, and a changing view of the profitability of vaccines (Werble, 2009a,b). 
The industry conducts most of the applied and clinical research necessary 
for the further development and production of a vaccine.

The federal government supports vaccine research through several agen-
cies including the National Institutes of Health (NIH) in the Department 
of Health and Human Services (HHS) and the more recently established 
Biomedical Advanced Research and Development Authority (BARDA), lo-
cated in the office of the Assistant Secretary for Preparedness and Response 
(ASPR) also in HHS.2 NIH funds basic and clinical vaccine research total-
ing an estimated $1.675 billion in 2009. The majority of vaccine-related 
research at NIH takes place in the National Institute of Allergies and Infec-
tious Diseases (NIAID). 

NIH and BARDA also represent two different and complementary 
approaches to vaccine development. NIH has long supported primarily an 

1 In 1967, 26 vaccine manufacturers were licensed by FDA, while in 2002, only 12 FDA-
licensed vaccine manufacturers remained (Plotkin et al., 2008). According to the 2004 IOM 
report Financing Vaccines in the ��st Century, five companies made all vaccines routinely 
recommended for children and adults, and two were based in the United States—Merck and 
Wyeth (recently purchased by Pfizer, a U.S. pharmaceutical company), and the others were 
Europe-based multinationals.

2 ASPR was created in 2006 by the Pandemic and All-Hazards Preparedness Act.
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investigator-initiated approach, which is generally open ended and not tar-
geted, while BARDA has taken a product-driven approach3 to vaccine devel-
opment. One example of BARDA’s approach may be found in its June 2009 
award of $35 million to a company that is expected to develop “recombi-
nant influenza vaccines based on hemagglutinin genes or proteins (plasmid 
DNA, virus-vectors, peptides, subunit proteins and virus-like particles) . . . 
leading towards FDA-licensure and human usage” (BARDA, 2009).

The vaccine programs under BARDA also offer an example of the regu-
latory system’s potential for flexibility. Specifically, FDA’s promulgation of 
the so-called “animal rule”—regulations that describe the conditions under 
which efficacy data in animals may be submitted in lieu of data from human 
trials—has allowed BARDA and the companies it supports to evaluate the 
safety and efficacy of vaccines for biodefense for which human challenge 
with the pathogen would be unethical or unfeasible (Abdy et al., 2007; 
FDA, 2009d). (Clinical studies with humans are still needed to demonstrate 
a vaccine’s safety and immunogenicity.) 

Developing and manufacturing most4 vaccines involves using living 
organisms and presents unique technical and regulatory challenges. Vaccine 
manufacturers may need to build or renovate a manufacturing facility spe-
cifically for the production of a given vaccine before that vaccine has been 
licensed. This results in a “sunk cost”—a cost that cannot be recovered if 
the vaccine is not licensed (Coleman et al., 2005). As part of the Biologic 
License Application, FDA evaluates the manufacturing process and facility 
(Landry and Heilman, 2005). 

The vaccine regulatory process is also complex and difficult, requiring 
a high level of scientific expertise and sustained funding for its maintenance 
and enhancement. FDA’s role in recent years has been shaped by two major 
events. In 2004, the agency announced its Critical Path Initiative, which is 
intended to bring about an infusion of scientific innovation into its work and 
spur the same in the companies that develop drugs, vaccines and other bio-
logic products, and devices, with the ultimate goal of translating innovation 
into safe and effective products (FDA, 2004). FDA’s effort to “modernize 
the scientific process” that transforms a discovery or proof of concept into a 
vaccine continues, and the agency publishes yearly compendia of activities it 
has undertaken or supports, in an effort to bring about the desired changes 

3 Requirements for BARDA’s Project Bioshield include “solid clinical experience and/or 
research data” that support “a reasonable conclusion that the countermeasure will qualify 
for [FDA] approval or licensure within eight years after the date of a determination” (Hynes, 
2007). The term “countermeasure” refers to vaccines, drugs, and other medical products 
intended to prevent or treat effects of bioterrorism. 

4 Newer synthetic sub-unit vaccines are an exception.
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(as an example, see Oliva et al., 2007).5 In 2007, the FDA Amendments Act 
called for several changes that signal an even greater emphasis on science at 
FDA and are expected to lead to increased financial and human resources 
for the agency.6 

THEMES FROM INFORMATION GATHERING

The committee gathered input from stakeholders and compared it to 
the objectives and strategies in Goal 1 of the draft plan; reviewed pertinent 
literature; and developed a series of themes indicating potential opportuni-
ties for improvement in vaccine development. These themes include (1) the 
role of the regulatory system; (2) the need for a priority-setting approach to 
vaccine research and development; (3) the need for coordination of research 
in vaccine development; and (4) the potential desirability of expanding the 
scope of the National Vaccine Plan to transcend the 1986 definition of vac-
cines as limited to prevention of infectious disease vaccines.

REGULATORY ENHANCEMENTS TO SUPPORT INNOVATION 
WHILE PROTECTING HEALTH

One topic not addressed by the existing Goal 1 objectives is the regula-
tory system that licenses vaccines and has the potential to facilitate or inhibit 
innovation.7 The importance of addressing regulatory issues in the National 
Vaccine Plan was discussed at the committee’s meeting with stakeholders on 
Goal 1 in the plan, and NVAC and the National Vaccine Program Office 
(NVPO) have received input from stakeholders on the subject of the inter-
action between regulators and companies seeking licensure of new vaccines 
(IOM, 2008; NVPO, 2009). 

Despite some important scientific and technologic advances, change has 
been slow to occur in some areas of vaccine development. For example, an 
observation made by William Jordan and his colleagues at NIAID in the 
1970s continues to be relevant today. They found that vaccine

5 Recent examples of FDA-conducted research include development and evaluation of animal 
models needed to characterize the immune response to bacterial pathogens such as anthrax and 
pertussis and development of biomarkers indicating vaccine efficacy; development of assays to 
evaluate protection conferred by pneumococcal vaccine; and study of the antibody response 
against polysaccharide in the coat of bacterial pathogens such as pneumococcus and of the 
immunomodulatory effects of specific polysaccharides (FDA, 2009c).

6 These include the creation of the position of Chief Science Officer and increased funding 
from fees manufacturers pay at major points during the regulatory application process.

7 As an example, FDA’s Critical Path Initiative was launched in 2004 “to create a framework 
for stimulating efforts to modernize the development, evaluation, manufacture and use of 
medical therapies and other FDA-regulated products” (FDA, 2009b).
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. . . development was hindered by the lack of investment to obtain a missing 
piece of scientific knowledge or technology. Just as the new molecular biotech-
nology was becoming available, there was an awareness of a lack of coordinated 
planning and funding to assure that each step in vaccine development followed 
as rapidly as possible the preceding one. Although the United States can point to 
major triumphs in vaccine development in the past 20 years, these old problems 
have not been eliminated. (HHS et al., 2002)

The Jordan Report: Accelerated De�elopment of Vaccines �00�, a 
compendium of expert articles published by NIAID, noted that NVAC 
“called for review of existing cGMP [current Good Manufacturing Prac-
tices] requirements to assure they are science-based, potentially eliminate 
or modify those that are not, and allow for flexibility as long as it does not 
compromise the safety and efficacy of the vaccines” (HHS et al., 2007:22). It 
seems, based on stakeholder input that the committee received, that greater 
progress toward regulatory efficiency and flexibility (while preserving a 
focus on safety and efficacy) remains a concern (IOM, 2008).

The great, overarching challenge in bringing new and improved vaccines 
to market is that new vaccine development and regulation are closely linked 
processes that tend to be risk-averse.8 Although there are examples of both 
industry innovation and agile, flexible regulatory approaches, including 
development of vaccines supported by BARDA and recent development of 
pandemic influenza vaccines, a considerable proportion of vaccine produc-
tion and regulation is shaped by an old paradigm of what vaccines are and 
how they should be studied and regulated. 

For various reasons, the regulatory process more easily tips toward the 
tried and true rather than toward innovation (Klein and Myers, 2006). Ad-
juvants are substances added to vaccines to enhance the immune response 
(FDA, 2009a), and they represent one of the new frontiers in vaccine de-
velopment because of their potential effects ranging from strengthening im-
mune response in some individuals (e.g., older adults) to achieving efficacy 
with smaller amounts of antigen. The challenges of testing and licensing 
vaccines containing promising new adjuvants have delayed consideration 
of those adjuvants by U.S. vaccine companies and regulators (Aguilar and 
Rodríguez, 2007). Also regulators continue to rely on classic randomized 
controlled trials despite the fact that they leave many unanswered questions 
about how a vaccine will work in real-life use (Poland et al., 2009). Finally, 
some newer vaccines to prevent diseases for which a vaccine already ex-
ists are simply reformulations or combinations of existing vaccines, which 
seems to suggest the existence of barriers to true innovation (Brennan and 
Dougan, 2005).

8 These may include risk of failure for company, sunk costs that present a high threshold for 
entry into the vaccine market, and regulatory aversion to risk.
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Several vaccines containing new adjuvants have been developed, and 
some are licensed for use in Europe,9 but until October 2009, aluminum-
containing compounds were the only adjuvant used in some FDA-licensed 
vaccines. (Cervarix, GlaxoSmithKline’s [GSK’s] newly approved HPV [hu-
man papillomavirus] vaccine contains the adjuvant ASO4 that combines 
aluminum hydroxide with monophosphoryl lipid A.) Although aluminum-
containing adjuvants have been in use for 80 years, Aguilar and Rodríguez 
(2007) assert that were they newly discovered today, their side effects and 
toxicity could make them difficult to license by contemporary standards. 
Both FDA and the vaccine industry recognize the scientific challenges of 
evaluating new adjuvants, and FDA has begun to make progress with strate-
gies to enable evaluation and licensure of adjuvants with favorable risk-ben-
efit profiles. In 2008, an NVAC subcommittee report on dose optimization 
strategies suggested assuring that “FDA guidance on approaches to licensure 
path for novel adjuvant systems from regulatory agencies receives high pri-
ority in the Critical Path Initiative, with funding support as necessary, for 
expeditious publication” (Dekker et al., 2008:12). In its 2008 summary of 
Critical Path Initiative projects, FDA acknowledged “a severe shortage of 
analytical tools to evaluate new adjuvants,” and an ongoing FDA project is 
focused on developing methods for preclinical evaluation of novel adjuvants 
using in-vitro screening methods (FDA, 2009b). The summary from a June 
2009 World Health Organization (WHO) consultation meeting to inform 
the WHO Global Advisory Committee on Vaccine Safety and the Strategic 
Advisory Group of Experts on Immunization stated that “[o]verall, no sig-
nificant safety concern or barriers to evaluating or using adjuvanted vaccines 
for the current H1N1 vaccine were raised” (WHO, 2009). The European 
Medicines Agency (EMEA) has established a process that allows vaccine 
manufacturers to submit preliminary applications using a non-pandemic 
strain with adjuvant. Once manufacturers replaced the strain in the vaccine 
with the pandemic strain (beginning in July 2009), they could resubmit their 
application and be granted approval in as little as five days if the agency 
was “satisfied that the extrapolation to the new strain was valid,” but they 
would need to provide EMEA with new data after the vaccine begins to 
be used (Declan, 2009). An August 2009 FDA presentation described one 
of the objectives of clinical evaluation of H1N1 vaccines as “evaluat[ing] 
investigational adjuvants to provide data on their utility in dose sparing 
and enhanced immunogenicity” (Baylor, 2009). It is probably too early to 
tell whether adjuvants will be called for or to predict the direction of FDA’s 
regulatory decisions regarding adjuvants for pandemic influenza vaccines.

Randomized controlled trials have been the gold standard in the regu-

9 For example, the European Medicines Agency licensed an HPV vaccine adjuvanted with 
ASO4 in September 2007 and an H5N1 pandemic influenza vaccine adjuvanted with AS03 
in September 2009.
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latory process leading to the approval of vaccines (Poland et al., 2009). 
However, randomized controlled trials have limitations. For example, they 
may not represent results achieved with the actual use of vaccines—results 
obtained in healthy subjects typically enrolled in such trials may not be 
informative about the vaccine’s safety and efficacy in populations that 
are heterogeneous with respect to age, health status, and genetics. Several 
stakeholders at the committee’s meeting on Goal 2 in the draft plan (vac-
cine safety) mentioned related concerns, such as the fact that vaccines for 
pediatric use are studied in healthy children, who may not be representative 
of children with chronic and serious illnesses or other subgroups. Alterna-
tives could include using randomized controlled trials to prove efficacy, 
evaluating surrogate markers, then evaluating surrogate markers in selected 
populations and/or conducting Phase IV (post-licensure studies) in such 
populations. 

Some have argued that regulatory authorities are excessively risk averse, 
even when the risk is merely theoretical. Plotkin (2005b), for example, wrote 
that the 2003-2004 influenza vaccine was not adequately matched to the in-
fluenza strains circulating that season due to regulatory reluctance to allow 
use of a cell line that posed a “hypothetical” risk. Such occurrences are not 
only a regulatory and administrative matter, but may also negatively affect 
the public perceptions of the effectiveness of influenza vaccine in general. 

Some of the regulatory barriers to vaccine development are not related 
to problems of vaccine quality, safety, or efficacy. Rather, they appear to 
be linked to organizational and policy matters, and may reflect bureau-
cratic obstacles rather than scientific processes and priorities (Miller and 
Henderson, 2007; Poland et al., 2009). Some regulatory barriers may 
relate to communication challenges between manufacturers and regulators 
(including FDA, the Office of Human Research Protections), misunderstand-
ings, or procedural requirements that may be tangential to a study (Coleman 
et al., 2005; Glezen, 2006). Industry respondents to a qualitative study 
(of four pharmaceutical companies) found communication with European 
regulators much more “open” than with their American counterparts and 
this point has been echoed by others, including stakeholders informing this 
IOM committee at its December 2008 meeting (Coleman et al., 2005; IOM, 
2008). One industry analyst wrote that “new technologies often languish 
because there’s nobody inside FDA with sufficient time or resources to help 
them clear key scientific hurdles on the way to proving they are safe and 
effective” (Gottlieb, 2004). 

There is an unmet need to translate the best of current science and 
technical innovation into the regulation of safe and effective vaccines. Al-
though this is part of the mission of FDA’s Critical Path Initiative, the 2009 
budget for the initiative was only $5 million. The 2007 FDA Amendments 
Act also called for the establishment of the Reagan-Udall Foundation to 
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“modernize . . . product development, accelerate innovation, and enhance 
product safety,” but the foundation’s efforts to advance regulatory science 
has been delayed by congressional concerns about conflicts of interest on 
its board (Nature Reviews Drug Discovery, 2008). 

A systematic approach could be used to assess and validate new technol-
ogy that might replace older, time-consuming approaches currently used to 
ensure safety. One example relates to the testing of vaccines for the possible 
presence of adventitious infectious agents. It has been suggested that instead 
of using conventional culture methods, rapid and highly sensitive modern 
methods (some may already be in use in some cases) such as polymerase 
chain reaction and automated DNA sequencing could be used to detect such 
agents more quickly (Glezen, 2006). Another area in which improvement is 
possible is the use of bioassays used for testing vaccines. The animal tests 
used to assess the safety of older vaccines, such as whole cell pertussis vac-
cine (still used in the developing world) are decades old, and according to 
Milstien (2004) are neither precise nor predictive of a vaccine’s safety in 
humans but continue to be required by some regulatory agencies.10 Some 
animal tests, such as the abnormal toxicity test,11 which remains in use in 
the United States but has been eliminated by most European regulatory 
agencies, are of questionable utility (Feigelstock, 2008; Milstien, 2004).

Because the topic of vaccine research and development is linked with is-
sues in the goals pertaining to vaccine safety and vaccine use, several themes 
emerged from meetings of the committee with expert stakeholders on those 
goals in the draft National Vaccine Plan. Some stakeholders urged that the 
drafters of the National Vaccine Plan consider the need for improvements 
in information sharing among manufacturers, academe, and government, by 
addressing antitrust and intellectual property or proprietary considerations 
that are barriers to vaccine development and production. For example, in-
dustry scientists do not share failures that occur at the level of basic science 
and discovery, leaving others to unknowingly attempt the same or similar 
processes. Others called for facilitating the licensure of process improve-
ments, novel delivery systems, and adjuvants. There were also discussions at 
two of the committee’s meetings that focused on the importance of differen-
tiating among the populations that may be given a vaccine. That is, the risk-
benefit considerations for licensing products targeting certain populations at 
high risk from a vaccine-preventable disease (e.g., older adults, people with 
chronic conditions such as those on renal dialysis) may be different from 
those for vaccines intended for use in healthier populations. An additional 
theme pertained to furthering efforts to achieve international harmonization 
of regulatory requirements (e.g., to facilitate more rapid licensure in Europe 

10 See, for example, Kataoka et al., 2009, and Thalen et al., 2008.
11 Product is injected into two guinea-pigs and five mice that are observed for 7 days 

(Milstien, 2004). 
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of a vaccine approved in the United States and vice versa) to accelerate the 
development and introduction for global use of new and improved vaccines 
and to reduce the cost of vaccine development. 

Based on input from stakeholders, a review of pertinent literature, and 
its own deliberations, the committee found that there are aspects of vaccine 
development and regulation that can impede innovation without improving 
safety, efficacy, or immunogenicity, although recent changes at FDA suggest 
that the regulatory environment is strengthening its scientific foundations.

Recommendation 1-1: The National Vaccine Plan should incor-
porate improvements in the vaccine regulatory process that reflect 
current science and encourage innovation without compromising 
efficacy and safety. 

Improvements include the following: 

• Strengthening communication with vaccine developers through 
more frequent workshops and guidance documents, and

• Revising procedures and standards for developing, licensing, and 
producing vaccines for infectious diseases that encourage flexibility and 
innovation.

To ensure that FDA can play an optimal role in vaccine development, its 
Center for Biologics Evaluation and Research must have funding and staff-
ing commensurate with its responsibilities to identify, develop, and apply the 
best and most current regulatory science to review of vaccine products. 

PRIORITY SETTING IN VACCINE  
RESEARCH AND DEVELOPMENT 

A second theme identified by the committee that is congruent with 
Objective 1.1 in the draft plan emphasizes the importance of developing 
and periodically updating a prioritized list of needed new and improved 
vaccines. Several industry stakeholders and academic researchers at the 
December 2008 meeting stated that if the government described the prior-
ity diseases for which vaccines are needed and any critical specifications 
for those vaccines, companies would be eager to deliver them. Previously, a 
2003 NVAC report found that a unified approach to federal prioritization 
of vaccine development, so as to assure that public health needs are met, is 
an important component of vaccine development. An approach suggested 
in the 2003 report was for NVPO and NVAC to provide a mechanism for 
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a unified federal prioritization of vaccine development and distribution as 
specified in the 1986 enabling legislation.12 

In 1985, IOM released two related reports titled New Vaccine De�el-
opment: Establishing Priorities Volume �, Diseases of Importance in the 
United States and Volume �, Diseases of Importance in De�eloping Coun-
tries (IOM, 1985a,b). The committee that authored these reports developed 
a quantitative model that could be used by decision makers to prioritize the 
development of vaccines against a number of infectious diseases considered 
significant threats to public health. Several of the candidate vaccines con-
sidered in that report have been licensed since its publication and are now 
in use, including recombinant hepatitis B virus, hepatitis A virus, varicella 
zoster virus, Haemophilus influenzae b (Hib), rotavirus, and acellular per-
tussis vaccine. The other candidate vaccines remain at various points in the 
pipeline.

More than a decade later, NIH requested that IOM convene a new com-
mittee to assess the progress made since publication of the 1985 reports, to 
“discuss important barriers to vaccine research and development, and de-
velop another quantitative framework for prioritizing vaccine development” 
(IOM, 2000). That committee selected 26 candidate vaccines and analyzed 
them using an “annualized value of the costs per quality-adjusted life year 
gained by a vaccine strategy.” The candidate vaccines were then placed into 
four quartiles reflecting the extent to which a vaccination strategy would 
save money (I—most favorable, II—more favorable, III—favorable, IV—less 
favorable). The resulting report discussed how insufficient interest on the 
part of funders, such as private vaccine companies conducting research and 
development, can reflect concerns about profitability because of either poor 
market potential or possible costs due to liability for adverse events. “Stable 
and sufficient funding of basic research by the federal government, the use of 
creative funding mechanisms, and the creation of alliances between the pub-
lic and private sectors are crucial to ensuring that effective, safe, and needed 
vaccines will be carried through the development stage into licensure” 
(IOM, 2000:124). A comparison of the 2000 IOM report to the update on 
vaccine development and research in the 2007 Jordan report (HHS et al., 
2007) shows that of the three kinds of vaccines ranked in the first quartile 
(most favorable) based on strength of the evidence (cytomegalovirus, univer-
sal influenza, streptococcus pneumonia), none has been developed, and of 
the seven kinds of vaccines ranked in the second quartile (more favorable), 
only vaccines against HPV and tuberculosis have been developed and have 
received FDA approval. 

The process of prioritization of candidate new vaccines also needs to 

12 The National Childhood Vaccine Injury Act.
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include the Centers for Disease Control and Prevention (CDC). Landry and 
Heilman (2005) wrote that

by engaging in early and wide-ranging discussions with companies, the advisory 
committees and the CDC staff can review broad criteria concerning future needs 
for and address what-if scenarios regarding candidate vaccines—e.g., if a respi-
ratory syncytial virus vaccine had these characteristics, would it be considered 
for use in high-risk infants only or all newborns? The companies can often 
review early directions in research and development with the advisory bodies, 
although confidentiality because of the competitive forces of the marketplace 
will sometimes limit such discussions.

Similarly, Plotkin (2005b) has commented on the potential role of the Ad-
visory Committee on Immunization Practices (ACIP) in a dialogue about 
setting vaccine development priorities:

Public health authorities need to indicate which vaccines would be used if they 
were developed. The recent Institute of Medicine (IOM) report on priorities 
for vaccines is a signal example of what can be done, but to my knowledge it 
has never been discussed by the ACIP, nor has the ACIP indicated which of the 
priorities given by the IOM it agrees with.

The 2000 IOM report identified major gaps in data and research 
relevant to some infectious diseases of public health importance (e.g., 
Treponema pallidum, Clostridium perfringens, enterococci) and found that 
“research in fields such as epidemiology, health services research, health 
economics, human behavior, and even ecology” could help to advance vac-
cine development and program implementation. However, the committee 
that authored the 2000 report was surprised by a “lack of data and research 
in these fields, information that would have been useful to the committee 
in assessing disease burden” and “[i]n some cases, no significant new data 
had been published since that referenced in the 1985 IOM report on vac-
cine priorities, particularly national data on disease characteristics such as 
morbidity states and patterns of care” (IOM, 2000:124). The experience 
of the committee that authored the 2000 report may help to illustrate how 
a systematic, national process of priority setting could help identify areas 
in which research is needed and perhaps spur such research. For example, 
encouraging new targeted burden of disease studies, rather than repeating 
prioritization exercises using existing data, would further knowledge in the 
field and provide a more up-to-date basis for decision making. 

Development of an HIV vaccine remains a critical priority for HHS and 
all stakeholders; the committee was surprised that the new draft plan did 
not mention an HIV vaccine. Another example of a currently unmet need 
that was mentioned at two or more stakeholder meetings is the emergence 
of difficult-to-treat bacterial infections, such as methicillin-resistant Staphy-
lococcus aureus and Clostridium difficile, as increasingly worrisome public 
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health problems that potentially could be addressed through the develop-
ment of effective vaccines. 

As noted above, the draft National Vaccine Plan includes identifying 
vaccine research and development priorities as an objective in Goal 1, but 
does not call for a formal, systematic process for priority setting. It was 
suggested at the February 2009 NVAC meeting that the plan elaborate on 
vaccine priorities for the United States and the products needed to address 
the lack of a systematic approach to vaccine development. An industry rep-
resentative commented that from a commercial perspective, concerns remain 
about how—or whether—to develop vaccines for small or uncertain markets 
(NVAC, 2009). This sentiment—that it would be desirable and helpful if a 
government entity could identify which products should move forward—
was also expressed repeatedly by stakeholders at this IOM committee’s 
meeting on research and development. Although the committee recognizes 
that companies include additional factors, such as commercial potential, in 
their decision making, the committee has observed a level of agreement on 
the need for guidance toward a unified list of priority vaccines. 

The committee found that there currently is no ongoing, evidence-
based process involving all relevant stakeholders by which candidates are 
identified as priorities for vaccine development in industry and government 
programs. Such a process could accelerate the development of vaccines by 
identifying both the need and the likely market—linking priorities (vaccines 
with certain specified characteristics) to ACIP recommendations for use. 
The committee concurs with the draft plan’s attention to prioritization of 
candidate vaccines and offers the following recommendation.

Recommendation 1-2: The National Vaccine Plan should incorpo-
rate the development of an evidence-based approach for prioritiz-
ing new and improved vaccine candidates by targeted disease and 
develop specifications for high-priority vaccines to accelerate their 
development.13

Such an approach would ideally involve government agencies and all 
relevant stakeholders and take place under the aegis of NVAC or a similar 
entity. The approach to priority setting may have some of the following 
attributes: 

• Supporting disease burden studies (e.g., morbidity and mortality) 
when needed for vaccine prioritization; 

13 This recommendation refers to development of vaccines as defined by the 1986 act—
vaccines to prevent infectious diseases. 
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• Employing outcome measures that capture both survival gains and 
quality-of-life improvements;14 

• Use of cost-effectiveness analysis; and
• Consideration of the technical and scientific feasibility of vaccine 

development as a prioritization criterion.

A process for priority setting would be strengthened by incorporating 
evidence or guidance available from previously published work linking re-
search and funding levels to national priorities.15 Two parallel but separate 
processes are needed to prioritize vaccine targets for U.S. and global use, 
reviewing two different sets of burden of disease data, cost-effectiveness 
data, and other information. The committee recognizes that although quan-
titative ranking systems can inform, they are only one source of information 
in making policy decisions. 

COORDINATION AND OVERSIGHT OF VACCINE DEVELOPMENT

A great deal of remarkably productive vaccine-related research takes 
place in the United States. However, the majority of NIH-supported re-
search is comprised of investigator-initiated studies (NIH, 2009a,b). Such 
an approach is responsible for discoveries that may lead to new vaccines 
and, in the case of difficult scientific challenges (e.g., developing an HIV 
vaccine) may be necessary. On the other hand, proceeding from a list of 
priority vaccines to the development of those vaccines would benefit from 
a more planned and coordinated approach. For example, BARDA requests 
for proposals include detailed specifications for the vaccines needed (HHS, 
2009).16 A high level of coordination among stakeholders and pertinent 
government agencies would be beneficial in the development and licensure 
of vaccines identified in the process of prioritization described on preceding 
pages. Based on comments received at its December 2008 meeting on de-
veloping new and improved vaccines and on a review of relevant literature, 
the committee understands that barriers to coordination remain, although 
interactive dialogue has, indeed, been fostered among the relevant federal 
agencies, advisory committees, and industry.

14 Quality-adjusted life years, or QALYs, have been suggested for use in the United States for 
priority setting in vaccine development (IOM, 2000). Disability-adjusted life years, or DALYs, 
have been suggested for use internationally. However, it is important to note that both measures 
have their proponents and critics, and that there are other measures of health outcome that 
could be used to inform a process of priority setting.

15 See, for example, Gross et al., 1999, and Neumann et al., 2005.
16 BARDA issued a request for proposals (RFP) in 2007 for advanced development of recom-

binant influenza vaccines based on hemagglutinin genes or proteins that may be manufactured 
in 12 weeks or less after the beginning of a pandemic with the goal of awarding contract(s) 
toward FDA licensure (HHS, 2009).
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The 2009 H1N1 vaccine development effort provides an example of 
the potential of public-private coordination. Shortly after the recognition of 
the novel H1N1 outbreak, CDC prepared a vaccine seed strain and shared 
it with manufacturers. In April 2009 the acting CDC director stated that 
“HHS has also identified the needed pathways to provide rapid production 
of vaccine after the appropriate seed strain has been provided to manufac-
turers” and that as vaccine development progressed, “HHS operating divi-
sions and offices including CDC, NIH, FDA, and ASPR/BARDA [would] 
work in close partnership” (Besser, 2009). 

The committee found that the vast majority of NIH-supported peer-
reviewed vaccine research is investigator-initiated and that coordination 
among federal agencies and with academic and private sector stakehold-
ers could be strengthened. Furthermore, some examples of innovative 
and productive intersectoral collaboration come from the development of 
vaccines for global health, such as the approach of public-private prod-
uct development partnerships (PDPs). Public-private partnerships such as 
PDPs have a long history both in the United States and in other countries. 
One example dates back to the World War II era collaboration among 
government, academia, and industry to develop the first licensed vaccines 
against influenza and pneumococcal pneumonia, improved vaccines against 
smallpox and tetanus, and other new or improved vaccines (Hoyt, 2006). 
Contemporary PDPs are involved in efforts to accelerate the development 
of an AIDS vaccine (e.g., the International AIDS Vaccine Initiative, IAVI) 
and vaccines for malaria and tuberculosis (TB) (e.g., the Malaria Vaccine 
Initiative, the Aeras Global TB Vaccine Foundation). (Chapter 5 provides 
additional discussion.)

Recommendation 1-3: The National Vaccine Plan should incorpo-
rate creation of a strategy for accelerating development of high-
priority vaccines17 that (a) engages all relevant institutes within 
NIH and the Department of Defense, academic investigators, and 
private sector partners; and (b) adapts lessons learned from innova-
tive past and present public-private partnerships.

This coordinated, outcome-focused approach to vaccine development 
would be periodically reassessed to ensure appropriateness. The strategy 
for accelerating vaccine development may be two-part: (1) high-level, cross-
cutting needs for innovation in manufacturing processes and other aspects 
of technology, and (2) needs for new vaccines against specific diseases or 
new combination vaccines. The drafters of the plan could explore what 

17 Per Recommendation 1-2.
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combinations of government agencies and stakeholders could best address 
these connected areas. 

The very slow shift from egg- to cell-based production of influenza 
vaccine further illustrates the need not only for high-level prioritization of 
vaccine research, but also for strong government support of coordination 
to achieve those priorities. Hens’ eggs have been used to grow influenza 
virus to make influenza vaccine for decades, although development of a 
cell-based vaccine has long been recognized as the way forward to improve 
vaccine production capacity. Despite the technical feasibility of producing a 
cell-based influenza vaccine, the shift from eggs to cells requires a substantial 
investment in licensing a new process that is costly, complex, and risky. The 
change also requires addressing scientific and regulatory questions about the 
safety, reactogenicity, immunogenicity of cell-based vaccine, while continu-
ing to produce egg-based vaccine entails comparatively fewer financial or 
opportunity costs (although the availability of hens’ eggs has been a limiting 
factor in recent years). The global concern about the potential of pandemic 
influenza and the concomitant need to facilitate rapid, large-volume produc-
tion of influenza vaccine was one of the incentives for exploring different 
approaches to its manufacturing.

THE MEANING OF “VACCINE” IN THE 21ST CENTURY

The committee believes that the scope of the National Vaccine Plan 
could be broadened to include classes of vaccines other than vaccines in-
tended to prevent infectious diseases. Such an expansion would recognize 
the fact that vaccines against infectious diseases are already benefiting from 
research and development efforts on other vaccine or vaccine-like entities, 
and that common immunologic platforms may be useful for different types 
of vaccines.

The language of the 1986 act is a clear reflection of its time. The purpose 
of the program described in section 2101 of the act is “to achieve optimal 
prevention of human infectious diseases through immunization and to 
achieve optimal prevention against adverse reactions to vaccines.” In 1986, 
immunization and vaccines were quite firmly linked to or identified with in-
fectious disease, and there was limited recognition of vaccines’ potential role 
as therapeutic modalities or as preventive against cancer or other chronic 
conditions. The 1985 IOM report recommended a list of priority vaccines 
that included only vaccines against infectious disease agents. Fifteen years 
later, the IOM report Vaccines for the ��st Century (2000) reflected the 
broader understanding of vaccines and immunization and proposed a list of 
priority vaccines that included several therapeutic vaccines (e.g., for insulin-
dependent diabetes mellitus, multiple sclerosis, and rheumatoid arthritis). 
Since 1986, vaccines have been licensed that help prevent hepatitis B and 
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human papilloma viruses that may cause cancers of the liver and cervix, 
respectively. 

As Plotkin (2005a) wrote, 

Active immunization has heretofore been largely confined to infectious diseases, 
with some use of desensitization to treat allergies. Now consideration is being 
given to immunization against a wide variety of noninfectious diseases. Most 
effort is being directed against cancers, in which novel cellular antigens are 
often present.

Expanding the interpretation of vaccines and immunization in the 
statute would acknowledge the reality that the current vaccine landscape is 
broader than infectious disease vaccines; recognize the relevance of research 
advancing therapeutic and other non-traditional vaccines to the broader 
vaccine enterprise; and perhaps proactively position the federal govern-
ment to support coordination and encourage wider utilization of what is 
learned in the entire field of vaccines. The committee acknowledges that 
developing a national vaccine plan is challenging and that a much broader 
scope would result if other types of vaccines were included under the plan’s 
purview. However, the plan’s statutory underpinnings imply a distinction 
between the “traditional” vaccines intended for prophylaxis against infec-
tious disease and other types of vaccines (therapeutic, prophylactic against 
chronic disease) that is no longer useful. Coordination in this area may help 
to maximize the benefits of scientific discoveries, clarify regulatory expecta-
tions, and enable early consideration of the health care implications of new 
classes of vaccines. The committee does not believe that there is a federal 
government agency that currently oversees or coordinates work on other 
types of vaccines.

Recommendation 1-4: Future iterations of the National Vaccine 
Plan should include classes of vaccines (such as therapeutic vac-
cines and vaccines against non-infectious diseases) beyond those 
expressly enumerated in the statute, and that the Secretary of HHS 
explore how best to assign responsibility for coordination in this 
area.

The development, use, and evaluation of vaccines that depart from the 
traditional paradigm of preventing infectious disease could be strengthened 
if such vaccines were part of a broader national strategy.

The broader view of vaccines described above would recognize the 
potential value of new vaccines beyond the “traditional” role of preventing 
infectious diseases, and proactively position the federal government to sup-
port coordination on and encourage the broader application of scientific and 
technologic breakthroughs related to non-traditional vaccines. 
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GLOBAL VACCINES 

Goal 5 in the draft plan calls for increasing “global prevention of death 
and disease through safe and effective vaccination.” The goal and the ob-
jectives within it, together with an added explanation,18 make it clear that 
research and development pertaining to vaccines for developing countries is 
included in Goal 1. Although, as the draft plan notes, scientific and techno-
logical approaches to developing vaccines for the developed and developing 
country markets do not differ, the ability to recoup investments and the ex-
istence of a viable market are strong determinants of manufacturer decision 
making about strains or serotypes of a microorganism that will be included 
in a given vaccine, and of the willingness to pursue development of vaccines 
for certain neglected diseases that affect large populations in low-income 
nations. Multinational firms have a strong incentive to move away from 
traditional vaccines that promise little or modest return on investment, and 
to focus their efforts on novel, more profitable vaccines for rich countries. 
As a result, vaccine development specifically for low- and middle-income 
countries is critically dependent on innovative financing mechanisms and 
delivery mechanisms for eventually available vaccines (see Chapter 5). It is 
important that the National Vaccine Plan includes objectives and strategies 
attentive to this challenging area. 

There may be unique scientific challenges to developing vaccines for 
populations in some developing countries. For example, there is evidence 
that children in some geographic areas have a less robust response to oral 
polio vaccine, the first Hib conjugate vaccine, and some rotavirus vaccines 
(Poland et al., 2009). The problem of subgroup differences in immuno-
genicity (and similar examples) seems related to vaccine development for 
vulnerable populations (e.g., strategies 1.2.2, 1.4.7, or 1.4.8 in the draft 
plan),19 but it is important that the plan make specific reference to these 

18 “Given the breadth of global immunization activities, some of the Objectives and Strategies 
relevant to this topic are included elsewhere in this Plan. All vaccine research and development 
are included under Goal 1 as the approach to achieving these objectives and the key stakehold-
ers are not different for the United States and the rest of the world. By contrast, issues related 
to vaccine safety, communications, and program implementation are included under the Global 
Immunization goal as well as under other goals of the Plan. Whereas many of the objectives 
in these areas are similar for the U.S. and abroad, the strategies differ as internationally, U.S. 
stakeholders focus on partnerships and providing assistance rather than on direct implementa-
tion as described elsewhere in the Plan” (HHS, 2008:56).

19 Strategy 1.2.2: Conduct and support expanded vaccine research to meet medical and 
public health needs of specific populations including neonates, infants, the elderly, pregnant 
women, and immunocompromised individuals; Strategy 1.4.7: Establish and strengthen part-
nerships to address urgent needs in vaccine research and development; and Strategy 1.4.8: 
Establish alternative development and manufacturing approaches to support licensure for those 
vaccines that have a limited market. 
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issues. Chapter 5 includes additional discussion of vaccine development for 
developing countries.
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The Safety of Vaccines and  
Vaccination Practices

The starting point for the contemporary vaccine safety system was the 
National Childhood Vaccine Injury Act (NCVIA) of 1986.1 Enacted in the 
face of mounting public concern over both the safety of certain licensed 
childhood vaccines and the economic viability of the vaccine industry 
(Mariner, 1992), the act had two principal objectives. The first objective 
was to ensure that even as the public’s health is protected through immu-
nization, a system exists to compensate the small number of individuals 
who suffer injury thought to be caused by vaccines without the delays and 
costs associated with tort litigation. Simple fairness requires a mechanism to 
compensate those thought to be injured by vaccines that are properly manu-
factured and administered, that are recommended for universal use, and in 
some cases required by states for school entry to protect public health.2 The 
other principal objective of the law was to create a climate of safety through 
adoption or expansion of optimal public health and clinical practices (e.g., 
monitoring vaccine safety, provision of printed patient information3) and 
the application of the best science to vaccine safety. 

The fact that the founding of the National Vaccine Program (and by 
extension its executive entity, the National Vaccine Program Office [NVPO]) 
was among the desired outcomes in an act focused on vaccine safety is not 

1 Public Law 99-660, codified at 42 U.S.C. 201; see Appendix C.
2 All states allow medical exemptions from school-entry vaccination requirements, 48 states 

allow religious exemptions from vaccination, and 19 states allow philosophical exemptions 
as well (NCSL, 2009).

3 The law specifically requires the provision of Vaccine Information Statements.
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coincidental. The act lists the program’s nine responsibilities4 with regard to 
intra-governmental coordination and coordination with stakeholders; most 
refer to the safety of vaccines and to adverse events. NVPO’s coordinating 
role was and remains an essential part of the vaccine safety system estab-
lished by the act. This chapter examines how the plan could enhance the vac-
cine safety system; a more extensive discussion of the coordination required 
to implement the National Vaccine Plan is provided in Chapter 6. 

The first part of this chapter provides an overview of four major com-
ponents of the 1986 legislation and their current status: (1) vaccine safety 
surveillance and research; (2) information and communication about vac-
cine safety (discussed in Chapter 3); (3) the program of compensation for 
injuries thought to be caused by vaccine; and (4) the National Vaccine 
Program and Plan. The second part of the chapter is organized around four 
recommendations about priority actions for vaccine safety in the National 
Vaccine Plan. 

In the history of vaccine development and regulation, concern has 
focused on both vaccine efficacy (and correlates of clinical protection) and 
vaccine safety. Both vaccine efficacy and vaccine safety are relative: no vac-
cine is 100 percent effective or 100 percent safe. The use of vaccination 
has reduced the incidence of disease (and therefore the immediate threat 
to any individual) and, concomitantly, the burden of fear of disease-related 
morbidity, disability, and death. The lower risk of disease has understand-
ably led to higher expectations of vaccine safety. The story of polio vaccine 
illustrates the evolving nature of a vaccine’s risk-benefit balance and of 
the understanding of that balance as additional information on possible 
adverse events accrues and as disease incidence changes. In the 1950s when 
poliomyelitis was endemic in the United States, the benefit of live, attenu-
ated poliovirus vaccine for the individual and the community was judged to 
greatly outweigh the risk of vaccine-associated paralysis, which occurred at 
a rate of about 1 case per 2.4 million doses distributed (CDC, 2009b). By 
2000, when polio had been eliminated from the Western Hemisphere, this 
risk of vaccine-associated paralytic polio was judged no longer acceptable in 
the United States. An enhanced inactivated polio vaccine (IPV), first licensed 
by the Food and Drug Administration (FDA) in 1987, was ultimately recom-
mended by the Advisory Committee on Immunization Practices (ACIP) in 
2000 for exclusive use in routine immunization (CDC, 2000; Moylett and 
Hanson, 2004). 

4 The nine responsibilities include vaccine research, vaccine development, “safety and ef-
ficacy testing of vaccines,” “licensing of vaccine manufacturers and vaccines,” “production 
and procurement of vaccines,” “distribution and use of vaccines,” “evaluating the need for and 
the effectiveness and adverse effects of vaccines and immunization activities,” “coordinating 
governmental and non-governmental activities,” and funding federal agencies in implementing 
the National Vaccine Plan.
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Interventions given to healthy persons to prevent disease are required to 
have a low risk-to-benefit ratio when compared to therapeutic interventions. 
Many childhood vaccines that are recommended for universal use by ACIP 
are required by states for attendance in licensed day care facilities and public 
schools, and thus administered to large segments of the population (e.g., 
nearly the entire annual birth cohort of more than 4 million children). Some 
adult vaccines are also universally recommended, others are recommended 
for specific occupations (e.g., health care workers) and, in some cases, 
required by employers. A substantial proportion of the adult population 
receives influenza vaccine each year (for example, between two-thirds and 
three-quarters of adults 65 years of age or older received influenza vaccina-
tion in 2008; CDC, 2006). 

The process of anticipating, detecting, and quantifying the risks of 
rare adverse events following immunization presents an enormous chal-
lenge. Vaccine studies submitted as part of Biological License Applications 
to FDA’s Center for Biologics Evaluation and Research (CBER) have his-
torically included several thousand individuals. Rare but serious adverse 
events may follow vaccination, sometimes at rates in the range of one in a 
million vaccine recipients. Even vaccine trials including 100,000 or more 
participants may not have adequate statistical power to detect such rare 
adverse events. Delaying licensure after efficacy has been shown in order 
to amass additional evidence related to rare adverse events associated with 
a candidate vaccine would result in continuing cases and deaths due to the 
preventable disease.

After FDA licensure, as knowledge about a vaccine’s safety increases 
when large numbers of individuals are immunized, additional safety assess-
ment becomes possible, complementing pre-licensure data. Vaccine safety 
researchers both at FDA and outside government have emphasized the equal 
importance of adequate pre-licensure study and post-licensure surveillance 
for “signals” of adverse events. It is challenging to detect a true “signal” of 
a vaccine safety problem amidst the considerable “noise” of coincidental, 
only temporally related events. 

Licensure of second generation rotavirus vaccines offers a clear example 
in which pre-licensure studies put a special emphasis on vaccine safety 
because of knowledge about the risk of intussusception acquired after 
introduction of the first licensed rotavirus vaccine. The large studies un-
dertaken for the second-generation rotavirus vaccines—70,000 subjects for 
RV5 (bovine-based, RotatTeq) and nearly 75,000 for RV1 (human-based, 
Rotarix)—reflect a specific safety concern related to the first rotavirus vac-
cine (Ellenberg et al., 2005; GSK, 2008; Heyse et al., 2008).

The FDA Amendments Act of 2007 has strengthened CBER’s author-
ity to require post-licensing studies. FDA may require the manufacturer to 
conduct post-licensure studies of vaccine safety that meet certain specifica-
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tions (e.g., design, size). FDA monitors a wide range of safety data from the 
systems described below. The Centers for Disease Control and Prevention 
(CDC), in addition to joint management of the Vaccine Adverse Events 
Reporting System (VAERS), implements rapid epidemiologic evaluation of 
possible safety signals, such as the evaluation of intussusception following 
the use of RRV-TV (rhesus-based, RotaShield). 

A CASE STUDY OF VACCINE SAFETY SYSTEM FUNCTIONING

The federal vaccine safety system’s response to evaluate reported ad-
verse events following immunization with RRV-TV entailed an extensive 
effort. The response spanned at least 19 states, involved 40 of CDC’s Epi-
demic Intelligence Service officers, and drew on the capabilities of federal, 
state, and local public health agencies and health care organizations to 
locate and verify vaccination histories and outcomes in infants given the 
rotavirus vaccine and to undertake scientific analysis.5 A timeline of events 
culminating in the withdrawal of the ACIP recommendation for rotavirus 
vaccine is provided in Table 2-1. 

The experience with RRV-TV illustrates comprehensively the safety 
system’s components, their capabilities, and their functioning. Subsequent 
efforts to develop, license, and monitor the safety of RRV5 and RV1 were 
informed by lessons learned from the first vaccine and led to changes in 
study design and regulatory expectations for rotavirus vaccines (e.g., a re-
quirement for an unprecedented expansion of the size of the Phase III clinical 
trials; targeted post-licensure surveillance). 

At the time it licensed RV1 in 2008, FDA required a large post-licensure 
observational safety study in the United States to assess the potential seri-
ous risk of intussusception and other serious adverse effects (specifically 
Kawasaki disease, hospitalizations due to acute lower respiratory tract 
infections, and convulsions) in vaccine recipients. Requirements included 
a study sample size of 44,000 vaccinated subjects (to be adjusted based on 
the background rate of intussusception), and a study design “to detect an 
increased relative risk of intussusception due to vaccine with a relative risk 
of 2.5 or greater and with 80 percent power” (FDA, 2008a). The study 
began June 2009 and is expected to end in 2012. 

5 Personal communication, D. Snider, M. Wharton, T. Murphy, U. Parashar, CDC, August 
25-26, 2009.
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TABLE 2-1  Rotashield Vaccine Timeline (1999-2001)

Date Event

Before licensure  In the absence of rotavirus vaccines, there are 3 million cases 
of rotavirus infection per year (in children under age 5); for 
500,000 cases, medical attention is sought, and 60,000 to 
70,000 are hospitalized.

According to Rennels (2000), rotavirus gastroenteritis caused 25 
pediatric deaths per year.

There is no known association between wild rotavirus infection 
and intussusception.

The rotavirus vaccine manufacturer sponsors 27 clinical trials 
in 9 countries involving more than 10,054 children who 
received the vaccine (Rennels, 2000).

Study data are submitted to FDA as part of the Biological 
License Application process.

ACIP forms a rotavirus working group, and the group’s review of 
serious adverse events in the pre-licensure trials finds 5 cases 
of intussusception in children who received the vaccine and 1 
case among 4,633 children receiving placebo (Rennels, 2000; 
Rennels et al., 1998).

August 31, 1998 Rotavirus vaccinea (RRV-TV) is licensed by FDA for use in 
infants (CDC, 1999).

Vaccine package insert includes reference to intussusception 
as potential adverse event (Rennels, 2000). However, 
background rates of intussusception are not statistically 
different from those identified during pre-licensure study 
(Rennels et al., 1998; see below). 

Intussusception in the following groups Rate (%)

Study placebo recipients  0.022

Study vaccine recipients (all doses)  0.05

Study vaccine recipients  
(dose proposed for licensure)  0.024

Health plan population 1995-1996
(California Kaiser Permanente study)  0.074

General population 1991-1995
(New York State)  0.05

FDA requires Phase IV (post-licensure study) of adverse events 
(CDC, 2004).

Intussusception search code is added to VAERS database 
(Rennels, 2000).

continued
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Date Event

October 1998 Study comparing vaccinated children to unvaccinated children 
shows no statistically significant difference in intussusception 
rates between the two groups and “failed to demonstrate an 
etiologic association between natural or vaccine rotavirus 
infection and intussusception” (Rennels et al., 1998).

December 1998 FDA-required Phase IV (post-licensure) study by Northern 
California Kaiser Permanente begins.

December 1998 The first report of intussusception following rotavirus vaccine 
to VAERS (over the first months of 1999, 1-4 reports of 
intussusception are received by VAERS) (Zanardi et al., 
2001).

March 19, 1999 ACIP recommends use of rotavirus vaccine as a 3-dose series at 
2, 4, and 6 months of age (CDC, 1999).

June 2, 1999 Reports of intussusception submitted to VAERS reach 10; most 
cases occur within 1 week of the first dose of vaccine—
“temporal clustering after receipt of RRV-TV suggested 
a causal relationship” (CDC, 1999). Preliminary findings 
from the Phase IV study in managed care organizations give 
additional cause for concern, although “these data did not 
have adequate power to establish a statistically significant 
difference in incidence of intussusception among vaccinated 
and unvaccinated children” (HHS, 2008a). 

June 17, 1999 CDC alerts ACIP about emerging epidemiologic information 
(CDC, 2004).

CDC initiates two epidemiologic studies: a 19-state case control 
study and a population-based retrospective cohort study 
(Chang et al., 2002; Kramarz et al., 2001; Murphy et al., 
2001).

CDC investigators review medical records of all VAERS reports 
of intussusception following rotavirus vaccine (Zanardi et al., 
2001).

July 6, 1999 Number of cases of intussusception following rotavirus 
vaccination reaches 15 (CDC, 2004).

July 16, 1999 CDC recommends that providers suspend use of the rotavirus 
vaccine (CDC, 2004). The announcement is followed by an 
increase in reports to VAERS (HHS, 2008a).

October 22, 1999 ACIP withdraws its recommendation for use of rotavirus vaccine 
at ages 2, 4, and 6 months (CDC, 1999).

December 31, 1999 Number of cases of intussusception following rotavirus 
vaccination reaches 112 (Verstraeten et al., 2001).

2000-2001 Verstraeten et al. (2001) conduct a capture-recapture analysis of 
intussusception after rotavirus vaccine between December 1, 
1998, and June 30, 1999, and find that VAERS reporting was 
47% complete.

 a Tetravalent Rhesus-based Rotavirus [RRV-TV] RotaShield.

TABLE 2-1 Continued
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PART I: COMPONENTS OF THE 1986 LEGISLATION

Reporting and Investigating Adverse Events: Assessing Causality 

Post-licensure vaccine safety surveillance is an important component of 
the vaccine safety system that begins operation for a given vaccine at the 
time it is licensed by FDA and health care providers begin to administer it. 
Surveillance for adverse events following immunization—based on reporting 
by the public, health care providers and manufacturers—is conducted by 
two entities: VAERS and the Vaccine Safety Datalink (VSD). The military 
also provides vaccination to its personnel, and the Department of Defense 
operates its own military immunization program and the Vaccine Health-
care Centers Network (2009) that provide “expert consultative services for 
vaccine adverse events case management and reporting; research in vaccine 
safety and quality assurance; and healthcare provider/patient education and 
training programs.”

Before the 1986 NCVIA was enacted, reports of adverse events follow-
ing immunization were captured through two different systems. One was a 
system administered by FDA and intended to gather spontaneous vaccine 
adverse event reports from manufacturers, pharmacists, health care provid-
ers, and the military. The other system, the Monitoring System for Adverse 
Events Following Immunization established in 1978, was administered by 
CDC and intended to collect reports from parents whose children received 
publicly purchased vaccine. As a result of the law, the two reporting systems 
were integrated into VAERS, which began operating in November 1990 
and currently receives approximately 30,000 reports annually from manu-
facturers, health care providers, and vaccine recipients or their parents or 
guardians (CDC, 1990; HHS, 2008b). Approximately 85 percent of reports 
received by VAERS describe mild events, while 15 percent describe serious 
adverse events (life-threatening, requiring hospitalization, or resulting in 
death) (CDC, 2009a). (See Figure 2-1 for an overview of the federal vaccine 
safety system.)

The VAERS system has strengths and weaknesses. A major strength is 
that anyone may submit a vaccine adverse event report to VAERS including 
consumers. Weaknesses of VAERS include incomplete reporting of adverse 
events, varying quality and completeness of individual reports, and several 
important biases (Iskander et al., 2006; Varricchio et al., 2004). Although 
the system is capable of capturing rare and unusual adverse events following 
immunization, and CDC staff use sophisticated data mining techniques to 
maximize the usefulness of VAERS data to detect safety signals (Iskander et 
al., 2006), reports to VAERS may simply indicate a perceived relationship 
to the vaccine, usually based on a coincidental temporal association between 
vaccine administration and the adverse event. To assess causality, one needs 
to compare the expected rate of the reported condition in a comparison 
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FIGURE 2-1 In December 2008, HHS and NVPO released a detailed overview 
of the federal vaccine safety system in some detail, with some reference to non-
government stakeholders (HHS, 2008). In addition to the federal agencies charged 
with various components of researching, regulating, monitoring, and communicating 
about vaccine safety, many other stakeholders, including vaccine manufacturers, 
academic researchers, health care providers, public health agencies, and the public 
make important contributions.
NOTE: The thick dotted line represents the point at which vaccines enter the market, 
become recommended for use, and become increasingly used in the population. 
Risk communication is discussed in more detail in Chapter 3 of the present report. 
Adapted from HHS (2008a). For the sake of simplicity, does not reflect Department 
of Veterans Affairs (VA) and Department of Defense (DoD) contributions to the 
federal vaccine safety system (see discussion in text). Acronyms: CISA: Clinical 
Immunization Safety Assessment; MCOs: Managed Care Organizations; NIH: 
National Institutes of Health.
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group. Because there are no comparison groups available for VAERS, data 
the system collects are almost always only one part of the information 
needed to assess whether or not there is an association between a vaccine 
and an adverse event. Due to incomplete reporting and lack of appropriate 
comparison groups, neither the incidence of an adverse event nor the relative 
risk of the event in vaccinated individuals can be calculated (Varricchio et 
al., 2004). Thus, VAERS data cannot ordinarily establish that an epidemio-
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logic, much less, a causal, association exists between the suspected adverse 
event and immunization.

The VSD program represents a model for government-academia-
health care delivery system collaboration involving CDC, FDA, AHIP, and 
university-based researchers. VSD utilizes databases from eight managed 
care organizations that provide medical care for 8.8 million children and 
adults. Because VSD has the capability of generating appropriate compari-
son groups it can also analyze data that establish an epidemiologic associa-
tion that can provide stronger evidence for causality than that provided by 
case reports. VSD conducts active surveillance for adverse events of interest 
and for any adverse event resulting in a health care contact within a time 
period of interest following vaccination (i.e., VSD data can be searched 
systematically for specific events or time periods). After the introduction of 
new vaccines, VSD investigators develop hypotheses, often on the basis of 
reports to VAERS or data from pre-licensure trials, and the VSD database 
facilitates their investigation. In the past several years, VSD has developed 
a new capability—rapid cycle analysis of its database, that enables VSD 
researchers to conduct near real-time (weekly) active surveillance of vac-
cine safety.

One of VSD’s strengths is the link to electronic medical records and 
access to medical charts for clinical information and vaccination histories. 
Limitations of the VSD include its sample size, which, though large, may 
not be adequate to detect association for extremely rare adverse events, for 
example those that occur in one in a million individuals. VSD is currently 
conducting monitoring of adverse events for the following vaccines: menin-
gococcal conjugate vaccine, Tdap, MMRV, seasonal influenza, quadrivalent 
HPV, combination DTaP-Hepatitis B-IPV, and RRV5. VSD is also preparing 
for active surveillance using Rapid Cycle Analysis for the vaccine against 
novel influenza A (H1N1), RRV1, DTaP-IPV, and DTaP/IPV/Hib vaccines.

Another component of the vaccine safety system is the Clinical Im-
munization Safety Assessment (CISA) network that is a collaborative effort 
between CDC, AHIP, five academic medical institutions, and one managed 
care organization. CISA investigators conduct intensive clinical study of 
cases of adverse events following immunization, in an effort to better under-
stand the complex relationship to vaccines and inform the development of 
guidance for clinicians on the management of serious adverse events (Halsey 
et al., 2009). Some of CISA’s work leads to publication (Slade, 2009).

One of CISA’s collaborators is the Department of Defense’s network of 
Vaccine Healthcare Centers (VHC). CISA’s role and expertise are comple-
mentary to those of VSD. While VSD takes an epidemiologic approach to 
assessing causality, CISA’s approach is focused on understanding the patho-
genesis of adverse events following immunization at the individual level, as 
the only component of the vaccine safety system that conducts clinical and 
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basic science research and that provides consultation (via phone and e-mail) 
to providers managing adverse events following immunization (Halsey et 
al., 2009; Slade, 2009).

FDA’s role in monitoring vaccine safety (together with its effectiveness, 
as they cannot be considered in isolation from one another [IOM, 2007]) 
spans a vaccine’s entire lifespan. The regulatory role begins when a vaccine 
developer approaches the agency to discuss preliminary plans for a Biologic 
License Application and request an Investigational New Drug protocol to 
allow clinical trials with humans. That role continues during regulatory 
review, through the point of licensure, which today includes requirements 
for post-licensure surveillance (i.e., Phase IV) studies, and for as long as 
the vaccine is manufactured or used. As noted earlier, FDA collaborates 
with CDC in managing the VAERS system and in overseeing post-licensure 
safety research. The processes by which the pre-licensure review of a vaccine 
fully anticipates and informs the post-licensure phase have undergone some 
strengthening in response to the FDA Amendments Act. For example, FDA 
has gained authority to require post-licensure studies and specific plans to 
minimize and manage risks posed by medical products including vaccines. 

FDA is in the early stages of establishing the Sentinel Initiative, a system 
for large-scale surveillance of medical product safety, including vaccines. 
The initiative is intended “to link and analyze healthcare data from mul-
tiple sources” by accessing (and analyzing) data from 25 million patients by 
July 1, 2010, and from 100 million patients by July 1, 2012 (FDA, 2008b). 
FDA is supporting researchers to evaluate various methodologic approaches 
and other dimensions of the use of very large databases to evaluate medi-
cal product safety. A national discussion among both federal partners and 
non-government stakeholders about vaccine safety research priorities could 
also inform investigations based on the sentinel system. This will require 
greater coordination between CDC, FDA, and other federal agencies, and 
the committee hopes, strong coordination with national health informa-
tion technology efforts. The committee noted that the plans of the Office of 
the National Coordinator for Health Information Technology (ONCHIT) 
include objectives on linkage with immunization registries and recognition 
of immunization status as an important component of electronic health 
records. Some ONC documents, such as the “Meaningful Use Matrix” (in-
tended to guide the meaningful use of electronic health records to engage 
patients, provide real-time access to all medical information, and support 
quality and safety as well as improved access and the elimination of health 
care disparities [ONCHIT, 2009]) also include references to FDA’s Sentinel 
Initiative. Although there are considerable barriers to the successful develop-
ment and implementation of health information technology, the committee 
hopes that what it has noted is an indication that health information tech-
nology planning at the highest levels of government is coordinated with the 
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national medical product safety surveillance effort. At the time of this writ-
ing, CDC, FDA, and VSD have developed and are implementing a system to 
monitor the safety of the H1N1 pandemic influenza vaccine. The network 
for Post-Licensure Rapid Immunization Safety Monitoring (PRISM) has 
been established to link immunization registries in a number of states with 
the databases of large health maintenance organizations. This system con-
siderably expands VSD’s sample size and could perhaps provide some idea 
of how the Sentinel Initiative may function (HHS et al., 2009).

Finally, in addition to its role in VAERS, VSD, and CISA, CDC also 
is the nation’s lead public health agency, able to respond rapidly to the 
emergence of a vaccine safety question with the expertise needed to assess 
urgent public health issues such as disease outbreaks or serious vaccine 
safety concerns. CDC is able to deploy epidemiologists and other experts 
to conduct case-control interviews, conduct laboratory research, work with 
state public health personnel and health care providers, and carry out other 
activities needed to intensively investigate a potential serious adverse event 
following immunization. The experience with the first rotavirus vaccine, 
RRV-TV, described above, is an example of the federal and state public 
health capabilities in quickly responding to and elucidating the meaning of a 
vaccine safety “signal” captured through VAERS or by other means (e.g., ac-
tive surveillance through VSD). After a vaccine’s licensure, CDC’s efforts to 
ascertain vaccine safety (and effectiveness) complement those carried out by 
FDA, in addition to activities conducted jointly, such as VAERS and VSD. 

Information and Communication

The social context of vaccine safety has changed in the decades since 
the 1986 act was signed into law. As immunization has resulted in vastly 
lower rates of some diseases and entirely eliminated other diseases, the 
direct relationship between vaccine and disease prevention has become less 
and less visible to the public. Today diseases such as polio, diphtheria, and 
congenital rubella syndrome no longer top the list of fears parents have for 
their children’s health; polio has been eradicated from the Western Hemi-
sphere, and other diseases may be mere memories or only rare occurrences. 
A major decrease in the rate of a vaccine-preventable disease may alter the 
risk-benefit analysis for a vaccine targeting that disease. Other changes in 
the past two decades include social and cultural transformations that have 
shaped public attitudes toward vaccination both positively and negatively. 
These include the emergence of active and engaged patients, and the rapid 
availability of vast amounts of information via the Internet, and the emer-
gence of organized groups opposed to immunization. The committee be-
lieves that one major challenge in communicating about vaccines relates to 
their dual identity as a medical intervention to protect an individual against 
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disease and a public health intervention to prevent community-wide out-
breaks and protect those in the community who cannot be vaccinated due 
to age or health status, or those who do not mount an adequate immune 
response to vaccines.

The committee asserts that this duality—the personal and public ben-
efits of vaccines—has not been clearly conveyed in the process of commu-
nicating about immunization. This is a serious omission because it hinders 
necessary public discussion of the implied conflict between two widely held 
values: protecting the health of the community and individual freedom of 
choice. As the incidence of a transmissible vaccine-preventable disease de-
clines questions arise about what is the optimal balance of individual choice 
and responsibility to the community. Communication on these topics needs 
to be expanded and strengthened as our nation’s public health becomes 
increasingly dependent on vaccine-induced immunity to diseases still preva-
lent elsewhere in the world and therefore are only a plane ride away from 
U.S. communities in addition to diseases that remain endemic in the United 
States. Also, the many efforts undertaken by the nation’s vaccine safety 
system are frequently invisible to the public and communication about vac-
cine risk would be strengthened by thorough and clear information about 
the science of vaccine safety and about the mechanisms that are in place to 
detect and respond to potential vaccine safety problems. Chapter 3 in this 
report provides more extensive discussion of communication about vaccines 
and vaccination. 

The Compensation Program

As noted in the Introduction to this report, a central purpose of the 
1986 law was compensation of individuals thought to have been injured by 
vaccines. The rationale underlying the Vaccine Injury Compensation Pro-
gram (VICP) is that when individuals have been injured by an appropriately 
manufactured and administered vaccine as part of a public health program 
they should be compensated. Prior to the creation of the VICP by the pas-
sage of the NCVIA in 1986, individuals who believed they had been injured 
by a vaccine had to seek compensation through litigation in the tort system. 
Escalating litigation costs related primarily to claims of vaccine-related 
injuries inadvertently caused by properly manufactured and administered 
live oral polio virus vaccine and whole cell pertussis vaccines threatened 
the vaccine industry’s economic viability and thereby the supply of vaccine 
required to continue public health immunization programs. Congress estab-
lished VICP “[b]ecause society mandates the use of vaccines, through state 
laws for school enrollment” and therefore “it is reasonable and appropriate 
that society take responsibility for unavoidable adverse outcomes associated 
with the use of vaccines” (Evans, 2006:S132). 
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As described in the Introduction, petitioners to the program who meet 
basic preconditions (e.g., demonstrating that they received the vaccine they 
claim caused the injury) may obtain compensation by two pathways, de-
pending on whether the alleged injury is listed on the VICP injury table. If 
they claim an injury listed on VICP’s injury table, they need not demonstrate 
a causal link between the injury, and the vaccine listing in the table attests 
that there is accepted scientific evidence of a causal link between the injury 
and the vaccine. The “off-table” pathway allows individuals who believe 
they have been injured by a vaccine to be awarded compensation by estab-
lishing by only a preponderance of evidence that their injury is related to 
a vaccine even though the weight of available evidence may fall far short 
of the scientific standard for establishing a causal link between the vac-
cine administered and the alleged injury. On-table injuries can be resolved 
without litigation,6 since causality has been established. Off-table injuries 
are more complex to address, and in the absence of scientific consensus 
about causality U.S. Court of Federal Claims special masters must weigh 
the evidence. Currently most claims under the Vaccine Injury Act follow the 
off-table pathway. Because the special masters interpret that the intent of 
Congress was to compensate all individuals thought to have been injured by 
ACIP-recommended childhood vaccines, inevitably some individuals will be 
compensated whose injuries were not in fact caused by a vaccine. 

Analysis of the claims relating to off-table injuries may have the po-
tential to generate hypotheses deserving scientific study that could yield 
evidence of causal associations that would then warrant modification of the 
vaccine injury table. There have been delays in updating injuries listed in 
the table and undertaking the necessary research to update the table. This 
has generated concern that there is a lack of government commitment to 
understanding the full extent of vaccine risks even as it pursues universal 
immunization as a public good. Delays also have resulted in the large pro-
portion of off-table awards based only on a preponderance of the often scant 
evidence available, perhaps heightening public worry about vaccine safety.

NVPO and the Plan

The Introduction to this report provides a history of NVPO and the 
National Vaccine Plan. NVPO’s potential contributions to coordination on 
vaccine safety are discussed in Part II below.

6 This refers solely to litigation on the issue of causation. Litigation may be required for 
other aspects of an on-table case, such as disputes about damages.
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PART II: 
RECOMMENDATIONS ABOUT PRIORITY ACTIONS IN THE PLAN

The committee’s process of deliberation identified four priority actions 
in Goal 2: 

1. Development of a coordinated national vaccine safety research 
agenda; 

2. Development of a coordinated, structured process to address vac-
cine safety signals promptly on detection and track them through until 
resolution (including a way to consider and address safety concerns raised 
through the Vaccine Injury Compensation Program); 

3. Establishment of a vaccine safety advisory group capable of sup-
porting coordination among federal agencies and with stakeholders, and 
soliciting and receiving public and stakeholder input on matters related to 
vaccine safety (the topic of transparency about policy making and other 
communication issues is discussed in Chapter 3); and

4. Allocating resources adequate to support basic, clinical, and epide-
miologic research pertinent to vaccine safety.

A Coordinated and Transparent Process to Address Vaccine Safety Signals 
from Detection to Resolution 

Although there are many effective components of the vaccine safety sys-
tem (as evident in the detection and investigation of safety concerns related 
to rotavirus, MMRV,7 and influenza vaccines, among others), the system 
can be enhanced through coordination. Coordinating vaccine safety within 
government agencies (also ideally involving stakeholders) could facilitate 
application of advances in vaccine safety science, the timely and efficient 
response to safety concerns, and the best use of resources. As one example, 
there currently is no formal and coordinated process for referring safety 
problems to VSD or CISA. The process is largely ad hoc and it appears that 
CISA, for example, relies on multiple informal mechanisms such as personal 
contacts with providers in a CISA center’s immediate community to generate 
research questions. Although the committee was not asked to and did not 
evaluate the functioning or effectiveness of CISA or VSD, the committee 
believes that these programs play crucial roles in the vaccine safety system, 
and ensuring their optimal functioning is necessary for an effective vaccine 
safety system.

Furthermore, the committee understands that there is no organized 
mechanism to address scientific questions that arise in the course of adju-

7 Measles, mumps, rubella, and varicella combination vaccine.
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dicating cases before the U.S. Court of Federal Claims. Analysis of claims 
may generate research questions that can both address gaps in vaccine safety 
science and reduce the complexity of the compensation process. Creating 
such a mechanism (or expanding the currently limited frequency with which 
issues are referred from the compensation program to the hypothesis-testing 
VSD investigators or to the CISA researchers) would “close the loop,” incor-
porating information that emerges from injury cases into the vaccine safety 
scientific research agenda as an additional source of adverse event detection 
or hypothesis generation. 

In recent years, the public debate about vaccines has extended to vaccine 
safety research, and questions have arisen about how decisions are made 
about what research and surveillance activities are undertaken. This is, in 
part, a communication challenge because the decision-making processes 
undertaken by CDC together with academic and health care researchers 
are generally not visible to the public. The approach to assessing causality 
when a concerning adverse event is temporally associated with a vaccine 
includes several criteria that evaluate factors such as methodologic rigor, and 
consistency and frequency of findings.8 Data obtained from case reports, 
case series, or court cases are sufficient only for the purpose of hypothesis 
generation. The possible association with vaccine must then be evaluated in 
a scientifically rigorous manner to answer the question.

Recommendation 2-1: The National Vaccine Plan should establish 
a process to identify potential vaccine safety hypotheses for further 
basic, clinical, or epidemiologic research through annual review of 
data from VAERS, VSD, CISA and the VICP, and from information 
available from sources outside the United States. 

The compensation program fills a crucial need, and it is important to 
strengthen its effectiveness. The program needs to preserve its ability to 
compensate those possibly injured by vaccines, despite a lack of scientific 
certainty about the etiology of adverse events. The committee believes that 
scientific hypotheses raised by the compensation program could inform the 
safety research agenda, help to spur additional research, and potentially 

8 The Global Advisory Committee on Vaccine Safety of the World Health Organization has 
described a set of widely accepted criteria for assessment of causality with regard to adverse 
events following immunization (Folb et al., 2004). Criteria may include consistency of findings 
and methods; strength of the association (dose-response); specificity; temporal association; and 
biological mechanisms. An association between a vaccine and an adverse event is mostly likely 
to be considered strong and consistent when based on well-conducted epidemiologic studies in 
humans, an association demonstrated in more than one human study and showing consistency 
between studies conducted by different investigators in different settings with consistent results 
despite different research designs, and in some rare cases, similarity of an adverse event to the 
disease the live vaccine is intended to prevent, with non-random temporal relationship.
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bring resolution to some of the uncertainties encountered in the compensa-
tion program. (Decisions in the VICP provide a crucial opportunity [and 
imperative] to communicate about vaccine safety. This is discussed in more 
detail in Chapter 3.)

The Research Agenda 

The NVAC draft report on the Immunization Safety Office (ISO) agenda 
(May 28, 2009) stated that “there is a strong need for a federal vaccine 
safety research agenda that encompasses research undertaken by non-ISO 
CDC offices, FDA, and National Institutes of Health (NIH) and requires 
increased collaboration and coordination between all federal agencies with 
a stake in vaccine safety” (NVAC, 2009b:9).

This statement is similar to comments made at the committee’s April 
2009 stakeholder meeting on the vaccine safety component of the draft 
National Vaccine Plan. Stakeholders noted that there are important gaps in 
basic, clinical, and epidemiologic science relating to vaccine safety at several 
different levels. The wide range of specific research questions that could be 
considered includes: safety of concurrently administered and combination 
vaccines; vaccine safety in special or vulnerable populations; individual sus-
ceptibility (urea-cycle defects, other inborn errors of metabolism); and safety 
of rechallenge (administering another dose in individuals who experienced a 
serious adverse event following vaccination with a given vaccine). 

There is no coordinated national vaccine safety research agenda that 
includes the combined input of federal agencies and external stakeholders. 
CDC’s ISO has a research agenda, and it has sought the help of NVAC 
and NVPO to obtain broad public input on updating that agenda. The 
thorough process of developing guidance for ISO undertaken by NVAC 
with NVPO support has included a broad level of stakeholder engagement 
through meetings with the public and expert stakeholders, and solicitation 
of comments on the agenda through notices in the Federal Register. NVPO 
and NVAC have been reviewing the large volume of material generated by 
these efforts, and the process has culminated in a report to ISO summariz-
ing the input received and making recommendations on the research agenda 
(NVAC, 2009b). 

ISO is responsible for only a part of the vaccine safety research con-
ducted in the United States, whether by ISO staff or by collaborators, such 
as VSD and CISA investigators and sites. Although the ISO agenda repre-
sents the future work of a considerable proportion of the federal vaccine 
safety system, a national vaccine safety research agenda is needed to help 
guide and coordinate the efforts of all federal agencies and non-government 
and industry stakeholders that are responsible for one or more aspects of 
vaccine safety research. Furthermore, the ISO agenda is largely focused on 
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epidemiologic and clinical assessments of whether there is a causal connec-
tion between adverse events following immunization and the vaccines that 
were administered, and that agenda includes only a small amount of basic 
science investigation (conducted by the CISA network). 

The NIH website states “vaccine safety is an integral component of 
all National Institute of Allergy and Infectious Diseases (NIAID) vaccine 
research and development” but provides no specifics. A review of the list 
of study sections that conduct peer review of proposals to NIH institutes 
shows that, although there is one study section on vaccines and another 
on HIV vaccines, there is no study section on vaccine safety (this confirms 
an observation made at the committee’s April 2009 stakeholder meeting). 
There clearly is a role for NIH-supported research regarding vaccine safety, 
but remarkably, given its importance to the nation’s public health, vaccine 
safety research (other than basic, for example, pathophysiology or genom-
ics) does not appear to be included among the many types of research NIH 
undertakes or supports.

 Given the increased interest in and scientific endeavors to support 
patient-centered medicine, and questions that have arisen about how vac-
cination may or may not affect certain groups (e.g., children with inborn 
errors of metabolism), it is important that the U.S. vaccine safety system 
address these questions. Contributions to vaccine safety science could come 
from institutes other than NIAID (which has primary responsibilities for 
vaccine-related research) and could involve the basic science research ef-
forts of the National Institute of Neurological Disorders and Stroke, the 
National Institute of Arthritis and Musculoskeletal and Skin, the National 
Institute of Child Health and Human Development, the National Institute 
of Diabetes and Digestive and Kidney Diseases, National Human Genome 
Research Institute, and the National Cancer Institute. There has been a high 
level of public interest in and speculation about potential links between 
vaccines and certain diseases of the immune and nervous systems, such as 
Guillain-Barré syndrome, autism, ADHD,9 and asthma, and the institutes 
listed above support a variety of studies that might shed some light on bio-
logical mechanisms, genetic factors, and other characteristics that may have 
relevance to vaccine safety. 

Recommendation 2-2: The National Vaccine Plan should emphasize 
the development and publication of a framework for prioritizing a 
national vaccine safety research agenda that spans all federal agen-
cies and includes all stakeholders, including the public. 

9 Attention deficit hyperactivity disorder.
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The scientific criteria of such a framework for prioritization might in-
clude, but are not limited to:

(a) Assessment of the nature and extent of existing evidence for a pos-
sible association of an adverse event with a vaccine.

(b) Determination of the individual or public health burden of potential 
adverse events following immunization.

(c) Consideration of the feasibility of scientifically rigorous study of a 
safety concern.

(d) Assessment of biological plausibility of a causal association between 
an adverse event and a vaccine.

Coordination and Vaccine Safety 

One of the five dimensions of the vaccine safety system outlined by the 
1986 act refers to the overarching National Vaccine Program, and by ex-
tension, to its operating arm, NVPO. The HHS Comprehensi�e Re�iew of 
Federal Vaccine Safety Programs and Public Health Acti�ities (2008a) states 
that NVPO coordinates HHS vaccine safety activities and explains that 
NVAC provides a forum for the exploration of vaccine safety policy issues 
that arise among HHS agencies (see Box 2-1). Although the legislation was 
clearly intended to address the need for intra-departmental coordination of 

Box 2-1 
Role of the National Vaccine Program Described in the 1986 Act

“[C]oordinate and provide direction for research carried out in or through the 
National Institutes of Health, the Centers for Disease Control, the Office of Biolog-
ics Research and Review of the Food and Drug Administration, the Department 
of Defense, and the Agency for International Development on means to induce 
human immunity against naturally occurring infectious diseases and to prevent 
adverse reactions to vaccines.”a

a And to “coordinate and provide direction for activities carried out in or through the 
National Institutes of Health, the Office of Biologics Research and of the Food and Drug 
Administration, the Department of Defense, and the Agency for International Development 
to develop the techniques needed to produce safe and effective vaccines”; and “coordinate 
and provide direction for safety and efficacy testing of vaccines carried out in or through the 
National Institutes of Health, the Centers for Disease Control, the Office of Biologics Research 
and Review of the Food and Drug Administration, the Department of Defense, and the Agency 
for International Development.”
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vaccine safety activities, meaningful, effective coordination to address gaps 
in the science vaccine safety, as one example, has not been achieved. This 
may, at least in part, be due to the factors (lack of funding, human resources, 
authority, and visibility) that have prevented NVPO from functioning as 
intended by the 1986 law. Additional discussion of NVPO and interagency 
coordination is provided in Chapter 6.

Multiple government agencies and private sector entities handle aspects 
of vaccine safety, therefore, developing and implementing a national-level 
safety research agenda requires coordination among federal agencies, such 
as NIH and FDA, and with stakeholders (such as health care providers 
who work with special populations, and vaccine manufacturers) to as-
sume joint responsibility for and work collaboratively on some of the great 
challenges in vaccine safety research. The committee found evidence that 
the system can work well to address safety concerns. However, achieving 
coordination among government agencies, understanding and addressing 
the public perception of the safety system’s competence and transparency, 
and allocating resources for vaccine safety research that are commensu-
rate with the expanding task (i.e., surveillance and study of the safety of 
a growing number of licensed vaccines currently in use) all remain major 
challenges. Factors that may have slowed the pace of progress in vaccine 
safety include the absence of broader NIH participation in vaccine safety 
research; NVPO’s lack of authority and resources needed to fully perform 
the coordinating role (with respect to vaccine safety issues, among others) 
called for by legislation; and the lengthy process over the past several years 
of finding a permanent home in CDC for ISO, and until recently, lack of 
stable, permanent ISO leadership. 

The absence of interagency coordination on vaccine safety was rec-
ognized in a 1998 Task Force on Safer Childhood Vaccines report that 
recommended that the Interagency Vaccine Group (IAVG) formed in the 
1980s take on as a primary responsibility the coordination of vaccine safety 
activities, and that NVPO function as the secretariat for the IAVG in that 
area (see Box 2-2). The current IOM committee was struck by the Task 
Force report’s continuing relevance more than a decade later. The committee 
recognized that the task force was seeking to fill a major gap in the coordina-
tion necessary to ensure an effective vaccine safety program. The task force 
discussed the Interagency Vaccine Group, an internal government entity that 
is still in operation, and described a potential role for it in strengthening co-
ordination of vaccine safety activities, from communication, to monitoring 
and surveillance, to safety research. The Task Force report also stated that 
“[o]verall coordination of programs involving both broad vaccine issues and 
vaccine safety is the responsibility of the Vaccine Interagency Group [sic] 



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

�0 PRIORITIES FOR THE NATIONAL VACCINE PLAN

Box 2-2 
An Example of Coordination Within HHS: 

Role of the Interagency Vaccine Group

The 1998 Task Force on Safer Childhood Vaccines defined IAVG’s role as 
follows:

A) The IAVG would monitor the vaccine safety activities of the various agen-
cies and work to improve interagency communication. It would also facilitate and 
monitor progress on the investigation and evaluation of reports of serious or 
frequent adverse events.

 i) Evaluate data relevant to vaccine safety, which may currently be scat-
tered among various agencies and manufacturers.

 ii) Ensure periodic reviews of the safety of licensed vaccines and their 
recommended immunization schedules. If appropriate, propose studies to address 
areas where additional data may be informative or supportive, such as in special 
target groups or programs.

 iii) Ensure effective communication among existing advisory committees 
that focus on vaccines and immunization, including specifically the Advisory Com-
mission on Childhood Vaccines, the Advisory Committee on Immunization Prac-
tices, the National Vaccine Advisory Committee, and the Vaccines and Related 
Biological Products Advisory Committee. 

B) The IAVG would be expected to seek routine technical consultation from 
an expert external advisory body. The Task Force is committed to the concept that 
the public health is best served by the continued pursuit of safer and more effective 
vaccines and by the safe use of existing vaccines through improvements in the 
immunization schedule and delivery of vaccines. The recommendations presented 
in this report are congruent with the Nation’s immunization and vaccine goals 
presented in the U.S. National Vaccine Plan in 1994.a

a The task force report added: “Vaccine safety oversight resides among a broad group 
of advisory committees and government groups. Most notable are the DHHS immunization-
related advisory committees including the Advisory Commission on Childhood Vaccines, the 
Immunization Practices Advisory Committee, the Microbiology and Infectious Diseases Review 
Advisory Committee (MIDRAC) of NIAID, the National Vaccine Advisory Committee (NVAC), 
and the Vaccines and Related Biological Products Advisory Committee. The Department of 
Defense (DoD) is advised on vaccine and other issues by the Armed Forces Epidemiologi-
cal Board (AFEB). Overall coordination of programs involving both broad vaccine issues and 
vaccine safety is the responsibility of the Vaccine Interagency Group of the National Vaccine 
Program Office. Although safety is not the main or only focus of these groups, aspects of vac-
cine safety coordination and oversight exist within all of them” (p. 276).
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of the National Vaccine Program Office” (NIAID, 1998).10 More recently, 
the NVAC State of the Program 2008 report, stated that “[f]ederal efforts 
have suffered from a lack of coordination and oversight of vaccine-related 
activities, highlighted most recently by the need for the Secretary of HHS 
to empanel a special interagency vaccine safety working group to better 
address this growing concern” (NVAC, 2009a). 

NVAC’s observation raises two related but distinct points about federal 
vaccine safety activities. Despite some potential overlap, coordination and 
oversight are somewhat different functions, with different rationales, and 
likely different solutions. Coordination refers to working together effec-
tively to define priorities, to achieve a shared vision and to resolve strategic 
issues that exceed one agency or stakeholder’s capabilities. Operationally, 
coordination may mean working to avoid wasteful duplication of effort and 
inefficient use of funds. Oversight is defined as “watchful care” and typically 
refers to the function of assuring accountability and propriety. In the realm 
of vaccine safety, there is a history of dialogue about independent oversight 
of vaccine safety monitoring and research as a response to concern about 
a perceived inherent conflict of interest in government in general and CDC 
specifically, given its responsibility both for preventing disease through the 
optimal use of vaccines and for monitoring post-licensure vaccine safety in 
the population (CDC, 2005; Cooper et al., 2008; Salmon et al., 2004). 

The committee recognizes the desire to strengthen confidence in the 
safety system, and is aware of some of the arguments employed. The topic 
of the placement of an entity conducting vaccine risk management as op-
posed to risk assessment was discussed at the committee’s April 2009 stake-
holder meeting. The committee deems only the matter of intragovernmental 
coordination (HHS, its agencies, and DoD) as directly germane to its task 
and to the preparation and implementation of the National Vaccine Plan 
(the primary instrument for effecting coordination in the National Vac-
cine Program). The matter of independent oversight falls outside this IOM 
committee’s scope of work. 

The IAVG’s functioning in the area of vaccine safety does not necessarily 
match the description in the 1998 task force report, and there is no reason 
why it should. The committee believes that the job description developed 
by the task force remains relevant, that it calls for a different type of entity 
(in addition to IAVG in its ongoing role), and that such a role would ideally 
be performed in a setting that permits meetings that are open to the public. 

10 The IAVG has continued to operate, and the committee has found several references to 
it in NVAC minutes between 2004 and 2009 (for example, a reference to the group’s role in 
shaping the charge to the former IOM Immunization Safety Review Committee, a reference 
to a 2008 meeting with the ISO on its draft agenda, and a reference to its role in developing 
the National Vaccine Plan). 
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This IOM committee believes that a federal advisory group has the potential 
to play a crucial role both as a facilitator of coordination (especially with 
stakeholders, and as a supporter of NVPO’s role in coordinating within 
government), and also as a somewhat independent source of guidance on 
vaccine safety issues. NVPO provides staff support and works very closely 
with NVAC, the advisory committee established to advise the Secretary 
of HHS on matters related to National Vaccine Program. The role played 
by the NVAC Vaccine Safety Working Group in reviewing policy matters 
related to vaccine safety appears to have contributed an independent and 
credible perspective on vaccine safety. With NVPO support, the group also 
has engaged the public in thoughtful dialogue about challenging matters of 
vaccine safety policy. While a working group structure provides useful flex-
ibility, its activities may be less transparent than those of a subcommittee, 
as subcommittees are required to follow the Federal Advisory Committee 
Act.

Recommendation 2-3: The National Vaccine Plan should include 
the establishment and scope of work of a permanent NVAC vaccine 
safety subcommittee to:

 (a) provide guidance on the activities described in Recommen-
dations 2-1 and 2-2 in a public and transparent manner; 
 (b) provide guidance about the identification and evaluation of 
potential safety signals; and
 (c) publish on a biennial basis a review of potential safety 
hypotheses; current vaccine safety activities including those of pre- 
and post-licensure studies, VAERS, VSD, and CISA; and planned 
priorities for research.

The NVAC subcommittee could be informed of potential safety signals 
and the actions planned to investigate the signal and related public com-
munication. Public representation on the subcommittee is crucial, and the 
committee notes that NVAC has set strong precedent in including public 
or consumer representatives (all of its recent committee and working group 
rosters attest to this; refer to Appendix E for a short history of HHS public 
engagement activities related to vaccines).

Funding for Vaccine Safety Research 

A major theme in the stakeholder comments about Goal 2 of the draft 
National Vaccine Plan was the inadequacy of funding for vaccine safety 
research (IOM, 2009). This concern has been voiced elsewhere by other 
commentators in the field (for example, Cooper et al., 2008). The commit-
tee believes that there are two major areas where vaccine safety research 
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warrants additional support. First, the CDC Immunization Safety Office 
needs more funding and staff to conduct its work. The second area pertains 
to NIH research and would necessitate a partial reorientation of some of 
the agency’s research priorities to ensure a greater balance between classic 
investigator-initiated research, which is a crucial engine of vaccine innova-
tion, and research prompted by public health concerns specifically focused 
on vaccine safety, including some level of directed research, and not simply 
limited to very basic or early clinical research. 

There are strong obstacles to such a reorientation in NIAID (the NIH 
institute with primary responsibilities for vaccines), especially in the absence 
of a strong coordinating entity within the National Vaccine Program that 
can help align program-wide needs (such as vaccine safety research) with 
solutions. The committee reviewed the lengthy list of NIH-funded vaccine-
related research projects and found that a small proportion appear to have 
some relevance to safety, and an even smaller subset have safety as a primary 
objective. As a simple illustration, a search of the database of NIH-funded 
vaccine-related research yielded 24 studies (out of 3,003) that referred to 
safety in the title (6 from NIAID, 18 funded by other institutes), and the 
vast majority appear to be pre-licensure Phase I or II studies. This paucity 
of research on vaccine safety is congruent with stakeholder comments at 
the committee’s April 2009 meeting, where the low level of NIH funding 
for vaccine safety research was a major theme. The IOM committee con-
tacted NIAID to inquire about the status of the Program Announcement for 
Research to Advance Vaccine Safety (first introduced in 2008), what and 
how many proposals had come in, and what proposals were funded. The 
institute’s response was to refer the committee to the RePORTER database 
to search for the two relevant funding codes.11 The committee did so in 
August 2009 but found no information about funded research pertaining 
to the two program announcements. 

11 Personal communication, K. Callahan, NIH, July 20, 2009.

TABLE 2-2 Comparison of Immunization Safety Office and Vaccines for 
Children Program Funding

Year ISO Funding  Vaccines for Children Program Funding

2004 $21.8 million >$1 billion
2005 $22.8 million $1.2 billion
2006 $21.7 million $1.7 billion
2007 $21.5 million $1.9 billion
2008 $21.7 million ~$3 billion 

SOURCES: Personal communication, C. Johnson, CDC, July 7, 2009; Shefer, 2008.
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Funding for vaccine safety research conducted and supported by CDC is 
also limited. Although the childhood and adolescent immunization schedule 
has grown between 2004 and 2008 (with the addition of two rotavirus vac-
cines and two vaccines against human papilloma virus, and new combina-
tion vaccines, among others), the budget for CDC’s Immunization Safety 
Office has not. Table 2-2 is provided to illustrate that while funding of 
vaccine purchases for the Vaccines for Children entitlement program (that 
may be a reasonable proxy for government expenditures on vaccines) has 
increased three-fold between 2004 and 2008, the ISO budget has remained 
unchanged. Funding for vaccine safety monitoring and research has not 
grown commensurate with the widening task (e.g., a growing list of rec-
ommended vaccines) and parallel investment in the vaccine supply. Thus, 
despite the fact that the universe of potential vaccine safety questions and 
signals can be expected to expand with the addition of new vaccines, the 
funds available to support, for example, VSD’s Rapid Cycle Analysis and 
CISA’s in-depth clinical studies of vaccine adverse event pathogenesis, have 
not increased to match the growing responsibilities of ISO. 

The committee believes that the current climate of support for science-
based policy and for reforming health care offers opportunities not only to 
enhance coordination and increase the visibility of vaccine safety activities, 
findings, and policy decisions, but also to strengthen the funding allocated to 
the crucial tasks of monitoring and studying the safety of licensed vaccines. 
Stakeholders such as academia, industry, and the public could contribute 
to the vaccine safety system and are important to include in dialogue about 
the national vaccine safety research agenda discussed above and in devis-
ing innovative mechanisms to fund important research that currently does 
not have well-established funding mechanisms to address it. With regard to 
academia and its contributions to the safety research agenda, stakeholder 
comments identified a need to comprehensively integrate education about 
vaccines and immunization in professional education, and also to train the 
next generation of vaccine safety researchers in relevant disciplines. 

Recommendation 2-4: The National Vaccine Plan should incor-
porate concrete steps to expand and strengthen vaccine safety 
research, including:

	 •	 enhanced funding for CDC’s Immunization Safety Office 
activities, including support of extramural research;
	 •	 enhanced funding for FDA’s safety monitoring activities; 
and
	 •	 expansion of NIH vaccine safety activities to include re-
search portfolios, funding through requests for proposals, program 
announcements, and creation of a study section dedicated to vac-
cine safety research.
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Funding could be allocated to each federal agency to support activi-
ties that implement the identified priorities as appropriate to each agency’s 
research capabilities and strengths. 

CONCLUDING OBSERVATIONS

A dearth of vaccine safety research initiatives to address public concern 
about vaccine safety will not strengthen public confidence in the immuniza-
tion system. In the legal arena for example, absence of an adequate body 
of good scientific evidence and a mere preponderance of the scant, often 
flawed evidence available may result in compensation of off-table injuries 
that may not be causally related to vaccines, adding to public uncertainty 
about the safety of vaccines. 

As mentioned earlier in this chapter, most discussions about the safety 
of vaccines raise questions about communication, and one of the important 
topics in vaccine communication is vaccine safety. The links between Goals 2 
and 3 in the National Vaccine Plan were also very evident at the committee’s 
information-gathering meetings with national stakeholders. Communica-
tion, or “informed vaccine decision making,” as the topic is framed in the 
draft plan, is discussed in detail in Chapter 3. It is important to recognize 
that given the current social and cultural climate, many discussions about 
vaccine safety will have a strong undercurrent of references to public con-
fidence in the system. 
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3

Informed Vaccine Decision Making

The desired outcome of the National Vaccine Program and of the 
National Vaccine Plan is a population protected from vaccine-preventable 
death and disease through safe and effective vaccines. However, the means 
to achieve that end must change, just as society itself has changed. In gen-
eral, it is apparent that long-standing and existing approaches to communi-
cating about vaccination are no longer either sufficient or entirely appropri-
ate. Vaccine communication approaches have been evolving incrementally, 
but greater and more rapid change is needed. Continuing to use the old 
approaches (e.g., printed information, material posted on government web-
sites that members of the public may not even know exist or how to access 
them) does not meet the needs of many groups, and may seem out of touch 
with a reality characterized by differences in literacy levels, socio-economic 
disparities that affect access to information, and the needs of families seek-
ing to make informed decisions amidst a maelstrom of conflicting messages 
(often not based on science) conveyed through social media and online 
communities. An improved approach is needed to sustain and further the 
disease prevention achievements of the 20th century. Such an approach re-
quires communication that supports vaccine decision making by the public, 
providers, and policy makers by conveying detailed information about risks 
and benefit to both the individual and the community (in an appropriate 
context and effectively translating scientific uncertainty and other complex 
but important concepts); valuing individual autonomy and the needs of 
engaged patients and parents; and increasing the public understanding of 
vaccine policy making.

Goal 3 of the 1994 version of the National Vaccine Plan (better edu-
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cation about the benefits and risks of immunization) was revised in the 
updated draft plan, and now reads: “support informed vaccine decision-
making by the public, providers, and policy-makers” (HHS, 1994, 2008). 
Communication and risk communication (i.e., two-way communication 
about threats; Covello, 2008) are implicit in the reframing of the goal, 
and the language used seems timely and sensitive to public concerns about 
some aspects of vaccine policy, specifically the contentious area of child-
hood vaccination. 

The goal’s pairing of information and decision making also highlights 
some major contemporary challenges in the national immunization enter-
prise. On the one hand, the increasing prominence of vocal opposition to 
vaccines and immunization accompanied by data indicating diminished trust 
in government public health agencies and vaccine manufacturers causes 
great concern that these may lead to lower vaccination rates and increased 
threat of vaccine-preventable diseases. On the other hand, the high-profile 
of controversies about the safety of vaccines for children may obscure the 
fact that immunization is important at every age, and unfortunately adult 
immunization rates in the United States are low for most vaccines recom-
mended by the Advisory Committee on Immunization Practices (ACIP) 
(NFID, 2008). Among the public, this is due to limitations in the knowledge 
or misperceptions about the purpose and effects of vaccination (Johnson et 
al., 2008). Among providers, barriers to immunization include the lack of 
an adult equivalent of the “well-child visit” in which immunization could 
be easily incorporated1 and inadequate insurance coverage (Flowers, 2007; 
Johnson et al., 2008).

The National Vaccine Plan could be enhanced if the vision seemingly 
expressed in the title of Goal 3 were described more fully in the plan and 
traced to its conclusion in the objectives and strategies of that goal. This 
would mean reconciling the apparent paradox of informed decision mak-
ing and required vaccination, but more importantly, taking steps to ensure 
that contemporary communication about vaccines is fully informed by the 
broad societal context, uses available research and technology effectively, 
and meets the needs of all age groups and diverse populations. This chapter 
describes the contemporary societal context of the immunization enterprise, 
provides a succinct summary of stakeholder input on Goal 3 with references 
to relevant literature, and communicates two recommendations on priority 
actions related to this goal.

1 Medicare Part B covers a one-time preventive physical exam within the first 12 months of 
enrollment, which includes education and counseling about preventive services such as immu-
nizations. However this one-time service is not widely used (fewer than 3 percent of Medicare 
enrollees) and does not cover the full adult population in need (HHS, 2009).
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The Changing SoCial ConTexT of  
VaCCine CommuniCaTion

With the exception of calling for vaccine information on risks and 
benefits to be provided to parents and patients, the 1986 statute� makes no 
mention of the National Vaccine Program (and thus, the National Vaccine 
Program Office’s [NVPO’s]) role in communication about immunization in 
general and about risks in particular. However, societal trends and the public 
perception of vaccines over the years since 1986 have made communication 
a central function and need. These factors clearly contributed to NVPO and 
its partners’ reframing of Goal 3 (compared to the 1994 version) in the draft 
update of the National Vaccine Plan, and include the following:

•	 Public complacency about vaccine-preventable diseases driven by 
the great success of earlier immunization programs and resultant declines 
in or elimination of such diseases (e.g., polio) as evident in low rates of 
 vaccine-preventable diseases,

•	 Change in the patient-clinician relationship, including patients who 
are more engaged participants in health care,3

•	 Greater interest and dialogue in the public arena about the benefits, 
risks, and areas of scientific uncertainty about vaccines (among other medi-
cal interventions),

•	 Change in how people communicate, and how they access and 
exchange information about all topics, including health in general and im-
munization in particular4 (e.g., tools such as the Internet offer opportunities 
for both greater knowledge and greater confusion or misinformation), and

•	 Hesitancy to receive vaccines and skepticism about their safety, 
much of which may be influenced by some representations of vaccination 
in the mass media, by the new media-heightened profile of individuals and 
groups opposed to childhood immunization or to immunization in general� 
and by the social amplification of risk (Fischoff, 199�) fueled by several 
well-publicized vaccine injury compensation cases.

As discussed in Chapter �, monitoring and assuring6 vaccine safety are 
the responsibility of several government agencies, most notably the Food 

� National Childhood Vaccine Injury Act, Public Law 99-660, 4� U.S.C. 300aa-1, § �101 
1986.

3 Examples include the safety and quality movements in health care; the emergence of 
clinicaltrials.gov; consumer interest in and questions about professional and scientific conduct 
and conflicts of interest; public awareness of the effects of political processes on the scientific 
enterprise; and the proliferation of health-related information on the World Wide Web.

4 This has been substantially documented by the Pew Internet & American Life Project.
� Such individuals and groups constitute a diverse array of viewpoints and motivations. 
6 Refers to the assurance function of public health (one of three core functions [IOM, 1988]).
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and Drug Administration (FDA) and the Centers for Disease Control and 
Prevention (CDC). The vaccine safety system has a strong track record and 
considerable and growing capabilities to detect and respond to vaccine 
adverse events. However, communicating about vaccines, including vaccine 
safety, has been a complex and, for government public health agencies and 
their partners, a largely unsuccessful endeavor. This is in part due to the 
increasing polarization in the public debate, “which has limited effective 
dialogue between the contrasting viewpoints. This polarization presents an 
important challenge to public health officials, who must be careful to ensure 
that while they reinforce to the public the safety of vaccines, they do not 
overlook or underplay a potential threat” (Wilson et al., 2006).

One of the five factors described above—changes in the methods or 
tools of communication—signals an important and growing departure from 
the traditional sources of vaccine information and loci of vaccine-related 
communication. The public accesses and receives information about vac-
cines and immunization from a variety of sources, and individuals do not 
necessarily turn to government sources or rely on their health care provid-
ers as sole sources of information. Sources such as the World Wide Web, 
blogs, message boards, and organizations both supportive of and opposed 
to vaccination contribute to the public’s decision-making process (Ache 
and Wallace, 2008; Baker et al., 2003). A 2002 survey supported by the 
Pew Internet & American Life Project found that 13 percent of Americans 
reported looking online for “information about immunizations or vaccina-
tions” (Pew, 2003). More recently, a Pew study reported that “79 percent 
of online young adults 18-29 look for health information,” and 18 percent 
of these look for immunization information (Lenhart, 2009). Keelan et al. 
(2007) analyzed 153 immunization-related videos on the video-sharing 
website YouTube. They characterized 48 percent as positive, 32 percent as 
negative, and 20 percent as ambiguous in their perspective on immunization. 
Interestingly, they found that negative videos were more likely to receive a 
rating, had a higher mean star rating,7 and received more views. Although 
this descriptive analysis represents one of the early forays in learning about 
the role of social media in shaping views about immunization, it demon-
strates the need for research to inform public health communication and 
support health care providers in familiarizing themselves with influences on 
public knowledge about and attitudes toward immunization. 

A recent HealthStyles8 survey by CDC showed that 40 percent of those 
surveyed turned to Internet sources for health information, and 41 percent 
of that sample answered yes to CDC’s being the information source they 

7 1 star = poor; 5 stars = awesome.
8 The HealthStyles survey is one of a pair of linked postal mail surveys sent to a sample of 

adults 18 years and older, which is drawn to be nationally representative on seven U.S. Census 
Bureau demographic characteristics.
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trust most (43 percent were unsure, and 15 percent said no) (CDC, 2008). 
In addition, media can play a role in the public’s understanding of science 
(Hargreaves, 2001, 2003), as in the case of the controversy about a link 
between the measles-mumps-rubella (MMR) vaccine and autism that was 
posited in an article by Wakefield et al. (1998), which has since been with-
drawn and rejected on the basis of the evidence (IOM, 2004; Murch et 
al., 2004). It is essential that with support from government public health 
agencies, public health and medical professionals apprise themselves of the 
nature of information available from the Internet or media sources and 
become equipped to respond to patients and their family members who ask 
questions or request clarification. 

Challenges and Needs

In its public information-gathering meeting on Goal 3 of the draft plan, 
the committee heard the views of a variety of stakeholders, ranging from 
academic researchers to parent groups. The major themes that emerged in-
cluded patient, provider, and population-level considerations and were for 
the most part unsurprising. They reflected a concern shared by leaders in 
the public health and medical communities that there has been a noticeable 
deterioration of public trust in the immunization system (see also Cooper 
et al., 2008). Two other themes that describe challenges and needs in the 
field are provided below:

1. Public health and medical communities’ slowness in adapting to the 
gradual shift in the context of vaccination and fully utilizing existing evi-
dence to improve the communication efforts as evident in the following:

•	 Decreasing societal consensus about the benefits of immunization
•	 Gaps in patient and public knowledge about vaccines and 

immunization
•	 Gaps in provider knowledge 

2. Gaps in the research and evidence needed to inform communication.9

9 The old approach to risk communication complemented the use of child immunization 
requirements, a successful policy instrument that has helped to dramatically lower rates of 
 vaccine-preventable diseases (Malone and Hinman, 2003). However, there are signs that 
the general public consensus about childhood immunization once taken for granted has 
 deteriorated (decreased confidence in vaccines; increase in exemptions from immunization re-
quirements in states allowing philosophical exemptions; CDC, 2008; Irving et al., 2007; NCSL, 
2009; Omer et al., 2008, 2009; Salmon et al., 1999). Effective communication is essential to 
explain how policy decisions are made, how benefits and risks are weighed, and both the value 
and the ethical complexities raised by immunization mandates. 
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Slowness in Adapting to Change 

First, the effects of changes in the social context of communication and 
in the burden of vaccine-preventable diseases have previously been noted 
in the 1996 Institute of Medicine (IOM) workshop on Risk Communica-
tion and Vaccination (IOM, 1997), the 2000 NVPO Workshop on Vaccine 
Communication, and an article in the 2002 Jordan Report (a periodic 
compendium of current issues in vaccine research) titled “The Evolution of 
Vaccine Risk Communication in the United States: 1982-2002” (HHS et al., 
2002; IOM, 1997; NVPO, 2000). However, while individuals and groups 
opposed to vaccines have availed themselves of new communication tools 
and used them to great effect, the response of the public health and medical 
communities has not been sufficiently swift, sustained, and strategic. This 
has been especially evident in communication efforts at the population 
level, as reflected in the general absence of a federal public health voice in 
the highly publicized controversies about immunization. Sometimes, mes-
sages provided by government agencies may have contributed to confusion 
or misunderstanding of the issues. One example may be found in the news 
release that followed three high-profile decisions of the U.S. Court of Federal 
Claims in 2009, which stated: “[h]opefully, the determination by the Special 
Masters will help reassure parents that vaccines do not cause autism” (HHS 
Press Office, 2009). This sentence regrettably contributes to the conflation 
of scientific causality and legal finding, reinforcing the misunderstanding 
that legal decisions prove scientific facts. 

Some of the evidence and the ethical motivation needed to improve 
communication have been available for some time. For example, it is well 
understood that communication needs to be informed by social and behav-
ioral science; that providers need to be equipped with information, tools, 
and time to counsel patients and, where applicable, their families; and that 
the public must be invited to the table and engaged as an equal partner in the 
dialogue on immunization (e.g., IOM, 1997; see Box 3-1 and Appendix E 
for a short history of public engagement activities). However, increased in-
terest in seeking exemptions from immunization requirements, the negative 
perception of immunization (as reflected by CDC surveys; Sheedy, 2009), the 
high profile of vaccine controversies in the mass media, and the knowledge 
gaps among both providers and patients may indicate that not enough is 
being done to apply what is known to the development of a comprehensive 
communication strategy. 

The committee was informed by stakeholders at its April 2009 meeting 
on Goal 3 of the plan that some health care providers lack the knowledge, 
training, and materials to convey information about vaccine risks and ben-
efits to patients. This is consistent with findings in the literature (Davies 
et al., 2002; Davis et al., 2004). Health care financing is not structured to 
reimburse providers for communicating with patients about vaccines, let 
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Box 3-1 
A History of Public Engagement

 The committee reviewed the efforts of NVPO and the National Vaccine 
Advisory Committee (NVAC) to engage the general public in the National Vaccine 
Plan and the research agenda of the Immunization Safety Office (ISO). The activi-
ties conducted in 2008 and 2009 followed an occasional series of notable public 
engagement activities on vaccine policy issues spearheaded by the Department 
of Health and Human Services (HHS: CDC and NVPO) over the past decade and 
a half (e.g., the 2002 Wingspread Public Engagement Planning Group [Keystone 
Center, 2003], the 2004 CDC Blue Ribbon Panel [CDC, 2005], the 2004 Vaccine 
Policy Analysis Collaborative [VPACE: Hamlin, 2004], and the 2005 Public Engage-
ment Pilot Project on Pandemic Influenza [PEPPPI] process [Bernier, 2006]). (See 
Appendix E for more details.)

More recently, beginning in April 2008, NVAC (supported by NVPO) has been 
involved in two major public engagement activities: (1) a review of the draft ISO 
research agenda to identify gaps and help set priorities and (2) engagement with 
the public and other stakeholders to obtain input on the draft National Vaccine 
Plan. As part of the NVAC-NVPO process for the ISO agenda, one stakeholder 
and three public engagement workshops (convened in Alabama, Oregon, Indiana) 
have been held; stakeholder and public comments have been solicited via the 
Federal Register and other outreach; and an NVAC vaccine safety writing group 
has developed a list of research gaps and criteria for prioritizing items in the ISO 
research agenda that was used as a basis for discussion at a stakeholder meeting 
held in March 2009. 

 For the draft National Vaccine Plan, NVPO has solicited feedback via the 
Federal Register; through vaccine-related meetings in which NVPO staff discussed 
the plan; and at an NVAC meeting in February 2009 to discuss the plan and com-
ments on the draft plan received by NVPO. NVPO also held three public engage-
ment activities in March and April 2009 in Saint Louis, Missouri; Syracuse, New 
York; and Columbus, Ohio.

NVAC, with the support of NVPO, is also beginning work on a review of the 
current federal vaccine safety system and the development of “a White Paper 
describing the infrastructure needs for a federal vaccine safety system to fully char-
acterize the safety profile of vaccines in a timely manner, reduce adverse events 
whenever possible, and maintain and improve public confidence in vaccine safety” 
(NVAC, 2008). The committee praises CDC and ISO for going substantially beyond 
the recommendation of the 2005 IOM committee that public input be obtained on 
the Vaccine Safety Datalink research plan. CDC and ISO have opened the entire 
ISO agenda to public viewing and wide input, facilitated by NVAC and NVPO.

alone to encourage and reward provider performance in this area (Chapter 4 
discusses financing challenges in more detail). Davis et al. (2004) found that 
at in least one type of clinical setting, “[v]accine communication of side 
 effects, risks, benefits, screening for contraindications, and the next visit 
lasted for an average of 16 s[econds] for all vaccines.”
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Furthermore, the committee learned from stakeholders that patients and 
their family members have questions about vaccine risks, benefits, contra-
indications, and other issues that are not addressed or are inadequately ad-
dressed in the public sphere (e.g., mass media, government communication 
efforts) or in the context of visits with their health care providers (IOM, 
2009b). This is supported by the literature (Davis et al., 2001; Gust et al., 
2008; NFID, 2008). Among adults, there is a widespread lack of aware-
ness of immunization as a tool for preventing disease and death in all age 
groups (NFID, 2008). There are also misperceptions about the benefits and 
risks of vaccines and confusion about the messages available in the public 
sphere, regarding both vaccine effectiveness and who should be vaccinated 
(Flowers, 2007; IOM, 2009b). For example, older adults have reported 
being confused about messages regarding influenza immunization, issues 
of vaccine availability, such as shortages and availability in one’s medical 
home, and effectiveness (due both to the poor match of vaccine to circulat-
ing strains and to the waning of immune response to vaccines due to age) 
(IOM, 2009b). 

In the nationally representative HealthStyles survey, one-third of 4,035 
parents of children under 6 years of age believed that they did not have ac-
cess to enough immunization information (Gust et al., 2005). This lack of 
knowledge increases the likelihood of confusion when parents and patients 
are confronted with conflicting messages about vaccine benefits and risks 
(Downs et al., 2008; Gust et al., 2008). As noted earlier, changes in the 
risk-benefit profile of vaccines due to decreases in the prevalence of many 
vaccine-preventable diseases play a role in shaping parents’ views about 
immunization. Kennedy and colleagues (2005) found that the decreased 
likelihood of contracting a disease contributed to parents’ opposition to 
immunization requirements. The committee also heard that some parents 
believe their concerns about vaccine safety are not taken seriously and are 
dismissed by health care providers or by the federal government (CDC, 
2008; Cooper et al., 2008; IOM, 2009a). 

Gaps in Research

At the committee’s April 2009 stakeholder meeting, discussion included 
communication research needs. There was agreement that more research is 
needed to help inform vaccine communication messages and efforts. Both 
quantitative and qualitative research are needed, and given the broad array 
of factors that contribute to decision making about vaccination, undertaking 
interdisciplinary research is important.

The committee found limited evidence of efforts to evaluate communi-
cation activities undertaken by government public health agencies and their 
partners (Irving et al., 2007). For example, although there are studies that 
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have examined providers’ use of vaccine information statements, which are 
required by law but seem to define the lower threshold of the range of pos-
sible activities to communicate vaccine risk and benefits, there is little or 
no evaluation of their effectiveness as a communication tool (Davis et al., 
2001, 2004; Irving et al., 2007). 

Childhood vaccination is the most visible component of immunization 
in America, and as a result, research on communication issues pertaining to 
childhood vaccination and related decision making is more advanced than 
research on adult vaccination issues. 

The National Vaccine Plan cannot address every problem in the vac-
cine system, but the committee believes it could signal a high-level change 
of direction in vaccine communication. The language of Goal 3 seems to 
hint at a new kind of conversation about vaccines. This conversation needs 
to balance individual choice and patient engagement with responsibility 
to the community as partners in health care decision making, requiring a 
fuller dialogue about matters of science, public health practice, and policy 
(Diekema, 2006).

The committee has identified two priority actions within Goal 3:

1. Development of a national vaccine communication strategy, and
2. A process to develop a communication research agenda.

A NATIONAL VACCINE COMMUNICATION STRATEGY

The communication efforts of most government public health agencies 
appear to have been slow to adapt to the new environment and the new 
challenges described in this report. Public confidence in the national vac-
cine program and awareness of the value of immunization has deteriorated 
(Cooper et al., 2008; Irving et al., 2007; Sheedy, 2009). By calling for a 
coordinated national strategy for vaccine communication and its well-
 resourced implementation, the National Vaccine Plan can help move public 
health communication about vaccines and immunization toward greater 
transparency, sophistication, and cohesion. 

Although CDC undertakes considerable efforts to communicate about 
immunization, there is no coordinated government or public health com-
munication presence that addresses the depth and breadth of concerns that 
the public and other stakeholders have about vaccines. There is not enough 
coordination of vaccine communication across federal agencies involved in 
the vaccine enterprise and among federal, state, and local levels of govern-
ment, sometimes resulting in insufficient and inconsistent messaging to the 
public.

In the context of considerable gaps in the knowledge of both providers 
and patients, and active campaigns by individuals and groups to share their 
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strongly held concerns about the safety of vaccines and immunization, it no 
longer is sufficient for federal public health agencies to impart information 
as crises arise, that is, to engage solely in reactive communication. Federal 
agencies, their state and local counterparts, and relevant partners need to 
engage in dialogue with the public about vaccines and vaccine safety on 
an ongoing basis, and to anticipate information needs in their planning. A 
current example of one area in which this is occurring is CDC’s prepara-
tions to communicate about background rates of common health events 
(miscarriages, heart attacks, etc.) in preparation for implementing H1N1 
vaccination in the fall of 2009 (McNeil, 2009). 

Studies show that health care providers are important influences in pa-
tient or parent decision making regarding immunization, but considerable 
proportions of health care providers lack information about vaccines, may 
not provide the minimum vaccine information required by the 1986 law, 
and their immunization practices may not reflect current ACIP guidance 
about the optimal use of vaccine for children, adolescents, and adults (Daley 
et al., 2006; Davis et al., 2004; Flowers, 2007; Gust et al., 2008). Health 
care providers may need both knowledge and tools to help them counsel 
patients of all ages. 

Communication Challenges 

There are many gaps in communication and in the knowledge base that 
informs communication. There are also significant racial and socioeconomic 
disparities in vaccination rates that are unrelated to vaccine hesitancy or 
opposition (Roemheld-Hamm et al., 2008; Schwartz, 2009). Hispanic and 
African-American populations have consistently lower rates of vaccination, 
particularly among the elderly within these groups (Flowers, 2007). Some of 
the structural barriers to immunization, such as lack of insurance coverage 
for preventive health care services and lack of alternate immunization sites, 
are beyond the scope of a communication strategy. 

Implementing a national communication strategy will require attention 
to the needs of different age groups (including adults); to variations in socio-
economic status, cultural background, and literacy; and to the information 
needs of groups such as health care workers. There also are inequities in 
education, access to, and utilization of information technology across dif-
ferent segments of the population that will also have an impact on the vac-
cine communication strategies that need to be developed. A communication 
strategy cannot be a one-size-fits-all informed decision making process.

Chapter 2 describes the Vaccine Injury Compensation Program (VICP). 
Confusion can arise when court decisions and their implications are not 
made to clear to the public. Although the committee is aware of rules that 
bar HHS from communicating about legal decisions that emerge from the 
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VICP, silence in the face of public questions does not advance trust in the 
immunization enterprise. Also, communicating to the public that awards 
for off-table events do not constitute scientific proof of vaccine risk is a 
formidable challenge. Failure to distinguish between scientific causality and 
legal finding may lead to an exaggerated perception of vaccine risks and cast 
unwarranted doubt on the safety of immunization. 

The vaccine system’s credibility relies on an open and balanced presenta-
tion of benefits and risks, and of what is known and unknown. Confidence 
in vaccination can be enhanced by transparent communication about all 
aspects of the system (CDC, 2005). The content of vaccine communica-
tion must address its multiple purposes—providing accurate and relevant 
information, addressing individual and societal concerns, and encouraging 
vaccination. Those who perceive themselves or their children to be at risk for 
adverse events may want information related to causality and responsibility 
in the case of adverse events; health experts and practitioners, however, may 
want data on vaccine safety and benefits. Not enough is known about com-
mon perceptions and understanding, knowledge levels, and points of con-
tention and tension with respect to vaccines and immunization (Bostrom, 
1996; Downs et al., 2008). To promote informed consent and informed de-
cision making, the National Vaccine Plan needs to take account of the gaps 
in current communication and education and to address the complexity of 
public and stakeholder concerns surrounding vaccines and immunization.

The committee believes that the National Vaccine Plan offers an op-
portunity to point the way forward or even signal a transformation in how 
society communicates about immunization. Given the complex challenges 
inherent in risk communication, solutions would seem to require more 
than merely a technical fix (e.g., more and better communication) or even 
a scientific fix (more and better safety science, an area of considerable need 
discussed in Chapter 2). Rather, addressing the vaccine risk communication 
needs of a diverse population in the 21st century requires a comprehensive 
approach that can be outlined in a national plan. 

The committee has found no evidence of a national vaccine communica-
tion strategy. At the level of CDC itself, there is no strategic plan to guide 
the work of the communication office that supports the National Center 
for Immunization and Respiratory Diseases. Instead, communication re-
garding vaccines has been largely reactive to crises and does not adequately 
convey information about vaccine risks and benefits. This is not surprising 
in an office that is understaffed and has limited funds to complete its work. 
The CDC vaccine communication office has a core budget of $1,868,385 
(formerly allocated through the National Center for Health Marketing that 
was the office’s home until recently). It covers items such as staff salaries 
(nine full-time employees), benefits, travel, equipment and supplies, and 
contractors. The communication office also receives $1,050,000 in Vaccines 
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for Children (VFC) and Section 317 funding (discretionary federal funding 
to support vaccination services for non-VFC eligible underinsured children 
or children whose parents cannot afford the out-of-pocket costs of vaccina-
tion; a smaller proportion may be used for adolescent and adult immuniza-
tion programs) that supports contracts for child and pre-teen vaccination 
communication campaigns, and $1.8 million in supplemental pandemic 
influenza funds for the annual seasonal influenza vaccination campaign.10 
There seem to be limited resources dedicated to communication about adult 
immunization issues (other than influenza) or to evaluate the effectiveness 
of current efforts (see discussion below). 

The universe of vaccine information, science, safety research, quality 
control, and policy decisions is large and complex. Both professionals and 
the public poorly understand many aspects of the system. Pertinent informa-
tion needs to be communicated in a strategic and comprehensive manner to 
reach the overarching goal of informed decision making. 

There is no coherent effort to apply existing communication science and 
other evidence (e.g., surveys) to shape a research agenda that could inform 
the national strategy that is comprehensive and addresses communication 
needs to support vaccine decision making at all ages. 

Recommendation 3-1: The National Vaccine Plan should incor-
porate the development of a national communication strategy on 
vaccines and immunization targeting both the public and health 
care professionals. Such a strategy should: 

 (a) Reflect current research on communication;11 

 (b) Describe how relevant government agencies will coordinate 
and delineate primary responsibility for specific components and 
audiences;
 (c) Anticipate, plan, and support rapid response to emerging 
high-profile scientific, safety, policy, or legal developments;
 (d) Provide the right information to the right individual(s) or 
group(s) in the most appropriate manner, with attention to literacy, 
linguistics, and culture of the target audience(s); and
 (e) Receive adequate support of dedicated human and financial 
resources. 

Communication cannot be an afterthought and requires upfront in-
vestment, planning, and implementation. A communication strategy as 
described above will need to be multi-tiered, with the federal government 
playing a role in coordinating and directing overall messaging and with 

10 Personal communication, K. Sheedy, CDC, July 2009.
11 See Recommendation 3-2.
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adequately resourced state and local public health agencies and the medi-
cal community on the frontlines. Also, all components of a communication 
strategy will also require evaluation—an activity frequently not undertaken 
and for which little or no funding is available (see, for example, Irving et 
al., 2007).

Although different federal agencies have critical roles to play in com-
munication and CDC has the primary role, NVPO seems well positioned 
(although not adequately staffed or funded), given its interagency coordi-
nating function described by statute, to spearhead certain aspects of com-
munication. For example, communicating the risks and benefits of vaccines 
to individuals and to society and proactively anticipating and preparing for 
the likely impact of court decisions in the VICP on how the public perceives 
the safety of vaccines are areas where NVPO could provide leadership.

A targeted and successful communication infrastructure and strategy is 
one that is sustained and dynamic over time, results in informed choices (a 
shift from a focus just on increasing immunization rates), is evidence based, 
and is supported by adequate resources and good coordination among 
agencies and stakeholders. It would not be exclusively campaign based or 
simply reactive to flare-ups of concern. Such a strategy would balance two 
seemingly but in reality not dichotomous sets of objectives: (1) to increase 
rates of vaccination to protect individuals and the population from disease 
and (2) to support informed decision making through honest, frank, and 
open communication (Bostrom, 1996; Covello, 2008; Slovic, 1987). As 
recommended in a 2005 IOM report on data sharing, scientific evidence 
should be put into the appropriate statistical context, with clear character-
ization of the uncertainties in findings, the strengths and limitations of the 
data, and the consideration that new data could change interpretations. 
The strategy would focus on communicating uncertainty, careful tailoring 
to each audience (e.g., providers, public, employers), choice of appropriate 
setting to maximize usefulness (e.g., prenatal visits, other “anticipatory” 
settings), and dissemination channels (e.g., peer-to-peer influence, role of 
the Internet or mass media). The strategy would ideally be designed to fa-
cilitate societal support of immunization informed by changes both in the 
social environment over the past two to three decades and in the science 
on vaccine safety.

While health risk communication has benefited from burgeoning re-
search, progress on the science and practice of vaccine risk communication 
has been minimal as has movement toward rigorously evaluating the effec-
tiveness of risk communication strategies (Irving et al., 2007).12 Risk com-
munication in the context of vaccines and public and individual health risks 

12 Communication on H1N1 vaccine could be considered a starting point or case study for 
evaluation.
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needs to be further explored. Additional research is needed on perceptions 
of vaccine risk and individual health decision-making processes. There must 
be a better understanding of the most effective ways for providers to address 
patient and parental concerns and questions about immunization. It also is 
important that government agencies address public concerns while convey-
ing technical information at a level appropriate to the intended audience.

As noted in the 1994 National Vaccine Plan, research is needed on an 
ongoing basis to assess the public’s perception of vaccines and vaccine safety, 
to provide information about how people make vaccination decisions, and 
to ascertain how these decision factors may vary among subgroups, in order 
to ensure that communication efforts are appropriately targeted. Ongo-
ing research is needed to address issues related to the best way to address 
scientific uncertainty in safety information on vaccines, tailor messages to 
different groups, and take advantage of emerging technologies and com-
munications strategies (e.g., blogs, social networking sites). 

Recommendation 3-2: The National Vaccine Plan should incorpo-
rate a process for identifying research needs to inform the national 
communication strategy, including research on how the public ob-
tains information about vaccines and immunization, perceives risks, 
and makes decisions concerning vaccination in the contemporary 
information environment.

Because the research related to vaccine communication spans many 
disciplines and because of the fragmented nature of vaccine communica-
tion across federal agencies and the public, private, and consumer sectors, 
it would be useful for an agency to serve as an intermediary in shaping 
vaccine-related information around safety. As noted earlier, CDC’s efforts 
in communication about vaccines are spread out over many areas and its 
resources are not adequate for all communication needs (e.g., supporting 
providers with training and information, conducting public communication 
campaigns for all age groups). It is unclear to what extent FDA and the 
National Institutes of Health collaborate with CDC on vaccine communica-
tion and whether communication efforts at the federal level reach the degree 
of integration and coordination necessary to use the best current evidence 
(from communication science, interdisciplinary research, and evaluation 
of existing communication activities) to inform future communication 
activities. 

A stronger, adequately funded and staffed NVPO could support in-
teragency coordination in the area of communication, in part by helping 
to identify communication needs that span the entire National Vaccine 
Program. As noted elsewhere, NVPO could play a convening role (e.g., its 
2000 workshop on vaccine risk communication) and could use its resources 
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to provide support for agency strategic planning on communication and to 
fund promising research in the area of communication.

Because communication is a cross-cutting activity that is necessary for 
every other component of the vaccine enterprise and the plan itself, ac-
complishing the priorities identified by the committee would necessitate a 
special role for NVPO (owing to its placement in the office of the Assistant 
Secretary for Health and its presumably panoramic view of federal agen-
cies’ functions with regard to vaccines and immunization) as a departmental 
communicator on critical vaccine and immunization issues. This role will 
ideally include a continuation of the public engagement tradition advanced 
by NVPO—serving as a data and best-practices repository to support 
proactive communication in the department. NVPO also could support 
department-wide strategic planning of communication activities for specific 
policy purposes and to complement key ongoing activities.
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Vaccine Supply and Use

 

Goal 4 in the draft National Vaccine Plan—ensure a stable supply of 
recommended vaccines and achieve better use of existing vaccines to prevent 
disease, disability, and death in the United States—covers an extraordinarily 
broad set of issues. Objectives include topics related to every point along 
the journey from the manufacturer’s production facility to the prospective 
recipient of the vaccine: supply; purchase, financing, and reimbursement for 
vaccines; vaccine management and administration; availability of and access 
to services; compensation for vaccine injuries; and data and information 
technology needs (from provider-level information technology to disease 
surveillance, immunization coverage, and safety surveillance capabilities). 
Also, vaccine supply and use issues are intertwined with safety (covered 
under Goal 2 of the plan and discussed in Chapter 2), research and develop-
ment (covered under Goal 1 and discussed in Chapter 1), and communica-
tion issues (covered under Goal 3 and discussed in Chapter 3). 

Goal 4 illustrates a characteristic of the entire plan: the absence of an 
explicit vision statement and an extremely broad range of objectives and 
strategies without explanation of (1) why certain items were included in 
the plan and what remained on the “cutting room floor,” (2) which items 
represent activities that are budgeted agency strategic priorities and expected 
to take place regardless of the National Vaccine Plan, and (3) which items 
represent novel contributions of the plan that are not explicitly part of other 
existing (agency) plans. 

When formulating its recommendations on priority actions in Goal 4, 
the committee considered the implications of current efforts to reorganize 
the U.S. health care delivery system to support payment systems and ensure 
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delivery of vaccines and to make concrete advances in the use of health 
information technology (HIT) to improve health care performance and 
effectiveness. Although the fate of health care reform is uncertain at the 
time of this writing, considerable progress has been made with regard to 
HIT by building on the foundation set in 2004 by the President’s Execu-
tive Order 13335, establishing the Office of the National Coordinator for 
Health Information Technology (ONCHIT) in the Department of Health 
and Human Services (HHS), whose role is to lead the implementation of a 
nationwide HIT infrastructure that is interoperable and safeguards privacy 
(GAO, 2009). Changes in the ways health information is recorded, stored, 
and used can have enormous implications for the delivery of immunization 
services. 

Vaccination is a cost-effective, high-value component of preventive 
health care and is a good indicator of how well a health care delivery system 
functions. Under ideal circumstances, a health information system would 
indicate a patient’s immunization status, remind a provider of needed vac-
cines for a given patient, record and facilitate the reporting of potential 
adverse events following immunization, help a provider obtain reimburse-
ment for delivery of immunization services, allow public health officials and 
researchers to measure vaccine coverage, monitor rates of vaccine-prevent-
able diseases, and facilitate studies of the relationship between vaccines and 
suspected adverse events. In reality, neither the delivery of health care nor 
the relevant information technology systems are constituted in ways that 
optimize the delivery of immunization among other preventive services. 

OVERVIEW OF THE NATION’S IMMUNIZATION SERVICES 

As noted in the Introduction, the terms vaccination and immuniza-
tion are sometimes used interchangeably. The committee uses �accination 
to refer to the delivery of the vaccine to an individual, and immunization 
services to refer to the range of activities (e.g., storage and management of 
vaccine stocks, communication) that lead to vaccine administration. The 
Introduction also describes the large network of federal, state, and local 
public health agencies that play important roles in implementing the use of 
vaccines routinely to prevent infectious diseases and to respond to public 
health emergencies such as disease outbreaks and the 2009 H1N1 influenza 
pandemic. Although the federal government provides advice, support, and 
funding, most immunization policy is made at the state level, thus stakehold-
ers in this area include organizations such as the Association of State and 
Territorial Health Officials and National Conference of State Legislatures. 

As described in Chapter 2, after vaccines are licensed by the Food and 
Drug Administration (FDA), they can be used in the population according 
to the recommendations of the Advisory Committee on Immunization Prac-
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tices (ACIP), which is authorized by the Public Health Service Act to provide 
advice and guidance to the Secretary of Health and Human Services, the 
Assistant Secretary for Health, and the director of the Centers for Disease 
Control and Prevention (CDC). 

FRAMING OF GOAL 4 

The nine objectives (see Box 4-1) in this goal range widely from en-
suring consistent and adequate availability of vaccines to maintaining “a 
strong, science-based process for developing and evaluating immunization 
recommendations” (see Chapter 3, which discusses the importance of better 
communication of how immunization policies are made).

This chapter offers discussion and recommendations intended to help 
focus Goal 4 on addressing a narrower set of challenges and on a priority 
action pertaining to each major challenge to the effective use of vaccines for 
children, adolescents, and adults. Major types of challenges are described 
below. 

Some barriers to effective use of vaccines stem from the lack of af-
fordability of certain newer vaccines (e.g., HPV [human papilloma virus] 
vaccines recommended for young women, varicella zoster vaccine recom-
mended for older adults) for significant numbers of patients. Not all private 
insurers cover such vaccines, and patients may be unwilling or unable to 
incur an out-of-pocket cost. 

There are challenges that stem from the failure of health care financing 
(whether via public and private insurance or through direct grant financing 
by the federal government) to ensure that health care providers are ad-
equately reimbursed for the purchase and provision of vaccines (Freed et al., 
2008a,b). Related to these challenges are problems associated with vaccine 
production and interruption of the supply of vaccines available (Hinman et 
al., 2006; IOM, 2003). Another Institute of Medicine (IOM) committee has 
described the “tensions [that] exist between the need to control public and 
private expenditures on vaccines and the need to encourage investment in 
their development” (IOM, 2003). In other words, inadequate financing for 
vaccines and related costs have played a role in decreasing the attractiveness 
of the vaccine market to companies and investors.

Another category of challenges relates to system performance in the 
delivery of immunization services. Health plans have had some success us-
ing pay-for-performance approaches to incentivize provider practices that 
led to increased immunization rates (AHIP, 2009). However, incentives 
for high performance in immunization within the health care system are 
lacking (Berman, 2005), as is clear evidence about what works to motivate 
high performance. The Centers for Medicare & Medicaid Services (CMS) 
require managed care organizations to submit Healthcare Effectiveness Data 
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and Information Set (HEDIS)1 data for Medicare enrollees (i.e., Medicare 
Advantage). HEDIS contains several measures of immunization status.

Challenges pertaining to health information systems affect immuniza-
tion. Local public health agencies cannot adequately measure local-level im-
munization2 patterns to guide appropriate targeted supplemental population 
interventions. Gaps in local-level data are currently due to incompleteness 
of immunization registries and the expense of sample surveys; in the future 
widespread use of electronic health records and adequate national health 
information network infrastructure should facilitate monitoring coverage 
of immunization services. Exceptions that point the way forward may be 
found in the Veterans’ Health Administration health information system and 

1 A tool used by more than 90 percent of America’s health plans to measure performance 
on important dimensions of care and service.

2 High-quality national and state-level data are available, but local-level data has been a 
challenge in part due to high cost and lack of electronic health record infrastructure.

Box 4-1 
Goal 4 objectives in the 2008 Draft National Vaccine Plan

• Objective 4.1: Ensure consistent and adequate availability of vaccines 
for the United States.

• Objective 4.2: Reduce financial and non-financial barriers to 
vaccination.

• Objective 4.3: Maintain and enhance the capacity to monitor immuniza-
tion coverage for vaccines routinely administered to infants, children, adolescents, 
and adults.

• Objective 4.4: Enhance tracking of vaccine-preventable diseases and 
monitoring of the effectiveness of licensed vaccines.

• Objective 4.5: Educate about, and support, healthcare and other vac-
cination providers in vaccination counseling and delivery.

• Objective 4.6: Maintain a strong, science-based, transparent process for 
developing and evaluating immunization recommendations.

• Objective 4.7: Strengthen the Vaccine Injury Compensation Program 
(VICP) and Public Readiness and Emergency Preparedness (PREP) Act com-
pensation fund.

• Objective 4.8: Enhance the effectiveness of state and federal immuniza-
tion programs.

• Objective 4.9: Enhance immunization coverage of international travelers 
who are at risk of acquiring vaccine-preventable diseases.

SOURCE: HHS, 2008.
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Louisiana state immunization information systems that survived Hurricane 
Katrina and facilitated the delivery of care including enabling providers to 
determine a patient’s immunization status and provide needed vaccinations 
(Bristol, 2005; Urquhart et al., 2007).

There are challenges stemming from gaps in knowledge regarding the 
balance of vaccine risks and benefits for individuals and for society. These 
challenges affect the behavior of both providers and patients (or parents) 
within the system, and include failure to provide immunizations in clinical 
practice settings, and avoiding age-appropriate vaccinations. These chal-
lenges are exacerbated by a health care delivery system that not only lacks 
incentives for providers but also in fact does not even reimburse providers 
for conversations with patients or parents on the topic of immunization 
and vaccines. 

Finally, there are challenges having to do with preparedness for natu-
rally occurring or deliberately introduced infectious disease threats. In a 
public health emergency, such as a disease outbreak, the capabilities of 
public health agencies at all levels are tested, including all aspects of their 
ability to mount mass vaccination efforts, such as the availability of vaccine, 
distribution of vaccine, identification of unvaccinated individuals, adminis-
tration to appropriate populations, and monitoring potential adverse events 
and the spread of disease. Not only are vaccine shortages a concern in a 
response to an outbreak, but a shortage may itself precipitate a potential 
public health crisis. A recent example may be found in the response to the 
2004-2005 influenza vaccine shortage, and the decision making at different 
levels of government and in the private sector regarding allocation of scarce 
vaccine. This is also an area in which coordination among all public health 
agencies is essential, and the influenza vaccine shortage highlighted both 
positive aspects and areas in need of improvement. 

It is important that Goal 4 address these challenges faced by our nation’s 
immunization system with a clear and coherent vision of what is needed 
to ensure the effective use of vaccines to prevent and control infectious 
diseases. A comprehensive reframing of Goal 4 to focus on priority areas 
germane to the range of challenges presented above would strengthen the 
plan. Such clarity is necessary to develop measurable performance standards 
that can be translated into action. The committee suggests key elements 
(shown in Figure 4-1) needed to achieve the vision of enabling effective use 
of vaccines.

This suggested reframing endeavors to address all dimensions of the 
problems relating to the effective use of vaccines, refers to the evidence 
presented to this committee as well as the findings of previous IOM studies 
(2000, 2003), and reflects the modernization of health information technol-
ogy as applied to immunization services and the integration of immunization 
into broad health care reforms currently in progress.
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• a stable and accessible supply of vaccines
• a high-performing health care system (e.g., 
  adequate financing, optimal logistics and 
  information systems, well-informed  
  professionals, high-quality services)
• knowledgeable and educated and engaged 
  patients
• a strong system of public health supports  
  (e.g., surveillance, coverage, assurance)

Figure 4-1

All adults, 
adolescents, and 

children have 
access to all 

ACIP- 
recommended 

vaccines

Figure 4-1  Prerequisites to achieve a vision for vaccine use.

To set strategic direction in Goal 4 of the National Vaccine Plan and 
ensure  translation  into  effective  action  over  time,  the  goal  could  be  re-
structured into a smaller set of broad sub-goals, each of which would have 
its  own  set  of  objectives.  The  following  five  sub-goals  are  based  on  the 
committee’s information-gathering activities and a review of the literature, 
including past IOM reports.

Sub-goal 1.   Assure  a  stable  and  adequate  vaccine  supply  for  public 
health  preparedness  and  for  recommended  routine  use 
purposes.

Sub-goal 2.   Eliminate financial barriers to vaccination.
Sub-goal 3.   Eliminate  barriers  related  to  access  (for  consumers)  and 

to  medical  practice  and  delivery  system  functioning  (for 
health professionals). Note that one specific non-financial3 
barrier, knowledge regarding the safety and effectiveness of 
vaccination, is discussed in Chapter 3. 

Sub-goal 4.   Develop and adopt health information technology systems 
that can advance clinical and public health immunization 
practice, measure clinical and system performance, advance 
knowledge  about  immunization  status  and  system  effec-
tiveness in achieving high immunization rates and reducing 
immunization disparities, and support research on alleged 
adverse events and the potential link to immunization (see 
discussion of vaccine safety  in Chapter 2). This sub-goal 
aims  to  assure  better  alignment  between  the  National 

3  Because  “non-financial”  may  be  used  to  describe  a  range  of  issues,  thus  overlapping 
with  knowledge,  communication,  informed  decision  making,  and  with  information  system 
challenges, the committee has found it more useful to be specific about the two types of non-
financial barriers that pertain to consumers and to providers, respectively. 
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Vaccine Plan and existing planning efforts within HHS 
regarding HIT adoption, stemming from the American 
Reinvestment and Recovery Act (ARRA).

Sub-goal 5.  Strengthen the public health infrastructure to measure sys-
tem performance, support high quality clinical practice that 
maintains or improves rates of disease and vaccine cover-
age, facilitate study of alleged adverse events (discussed in 
Chapter 2) and intervene to address disparities in health 
and health care, as well as emerging naturally occurring 
and intentional public health threats.

SUB-GOAL 1: SUPPLY

Vaccine shortages are, surprisingly, a predictably perennial problem 
of the U.S. immunization program. As an example, Coleman et al. (2005) 
found that “between 2000 and 2004 there were nationwide shortages of six 
recommended, childhood vaccines that prevent nine diseases, and the supply 
of adult influenza vaccine was interrupted three times.” More recently, the 
2004-2005 influenza season coincided with a much-publicized serious short-
age of influenza vaccine that required close public-private collaboration 
and coordination to ensure the best allocation of limited vaccine. Despite 
that coordination, there were problems with allocating available vaccine, 
and the season ended with 5 million doses of unused vaccine. In 2007, a 
recall of certain lots of Haemophilus influenzae b (Hib) conjugate vaccines 
(both as a single antigen and as a combination vaccine with meningitis and 
hepatitis B vaccines) led to a shortage, and CDC recommended deferral of a 
booster dose of Hib vaccine in most children who had already received the 
three-dose primary series (CDC, 2007b). The recommendation for a fourth 
(booster) dose was reinstated in June 2009, although supply was still not 
back to normal levels (AAFP, 2009). 

Shortages occur for a complex set of reasons, such as the nature of the 
product and market (e.g., single manufacturers for some vaccines); manu-
facturing challenges with regulatory implications (e.g., contamination of 
vaccine lots); demand for a newly ACIP-recommended vaccine outstripping 
supply; and uncertain demand for seasonal influenza vaccine. Each shortage 
may have a somewhat different etiology (Hinman et al., 2006; Santoli et al., 
2003) but all present communication and practice challenges for providers, 
confuse consumers, complicate the work of public health agencies at all 
levels, and place people at risk for contracting and spreading disease. 

The committee recognizes that the draft plan contains an objective that 
addresses supply issues, and the recommendation below represents the com-
mittee’s agreement that this is an area that rises to the level of a priority.
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Recommendation 4-1: The National Vaccine Plan should include 
the development and implementation of strategies to assure a stable 
and adequate vaccine supply for public health preparedness and 
recommended routine use purposes. 

SUB-GOAL 2: FINANCING BARRIERS IN THE UNITED STATES

There is a high level of consensus among stakeholders on the financial 
barriers to immunization (e.g., failure by payers and others to acknowledge 
the full range of costs associated with securing, stocking, managing, and 
administering vaccines at the practice level) and about plausible solutions. In 
2005, Partnership for Prevention issued Strengthening Adult Immunization: 
A Call to Action, which was widely endorsed by medical and public health 
organizations (including the American Medical Association and the Ameri-
can Public Health Association) and called for the purchase and distribution 
of influenza vaccine for uninsured adults, first-dollar coverage for influenza 
and pneumococcal vaccines in the Federal Employee Health Benefit Pro-
gram, expansion of Section 317 of the Public Health Service Act to cover 
adult immunization needs, and the launch of a national education campaign 
on the value of adult immunization (Hinman and Orenstein, 2007). 

Evidence suggests that pediatricians and family practitioners are not 
adequately reimbursed for providing vaccines to children (Freed et al., 
2008a; National Immunization Congress, 2007). As newer, more costly 
vaccines such as HPV and meningococcal vaccines are recommended for 
use in children, providers have encountered significant financial barriers 
including large cash outlays with hundreds of thousands of dollars spent on 
the purchase of vaccines, potential delays in timely reimbursement by some 
insurers, and in some cases lower reimbursement for vaccine purchase than 
the price paid. In a study by Freed et al. (2008b), 11 percent of providers 
reported they had considered no longer purchasing and providing vaccines 
for their primary care practice due to these financial barriers.  Furthermore, 
reimbursement of vaccine administration fees has remained extremely low 
and has not kept pace with the growing financial and administrative bur-
den of practices that provide immunization services, such as the need for 
providers to carefully monitor vaccine inventories, ensure that vaccines are 
stored and transported at the correct temperature, purchase immunization 
supplies (e.g., syringes, needles, alcohol pads), pay for insurance or maintain 
backup generators in case of power outages, ensure competent administra-
tion of vaccines by trained professionals, counsel patients about the risks 
and benefits of vaccination, and record information in medical records and 
in many cases with duplicate data entry of information for electronic im-
munization information systems.  For example, vaccine administration costs 
may range from $5 in public health clinics to $20 in private sector clinics 
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or according to another source from $20-$40 (NVAC Vaccine Financing 
Working Group, 2009; Shepard et al., 2005), but some payers reimburse 
providers far less than the cost incurred by providers. For example, one 
state Medicaid program reimbursed private sector providers as little as $2 
per dose for administration of vaccines given (Freed et al., 2008b). Vaccines 
for Children (VFC) does not reimburse providers for costs associated with 
administering the vaccine, but most VFC vaccinations are given to children 
on Medicaid, which reimburses for vaccine administration. VFC providers 
can charge an administrative fee to patients without insurance; it is hoped 
they would not withhold vaccination due to inability to pay.4 Although Sec-
tion 317 funding may be used for provider reimbursement, there currently 
is no mechanism for doing so (CDC, 2009c). 

Adult health care providers also receive inadequate reimbursement for 
immunizations. Adults 65 years of age and older are typically covered for 
vaccines by Medicare, although there are barriers (e.g., the complicated 
process for receiving Zostavax vaccine, described in this committee’s 2008 
letter report in Appendix D). Adults younger than 65 years who are unin-
sured or underinsured generally do not have an alternative way to finance 
vaccines other than to pay for them out of pocket. 

Rationale for Removing Financial Barriers

Removing financial barriers to immunization could have a considerable 
impact on access to services, as shown by the 2008 update to the Guide to 
community preventive services, which found that reducing out-of-pocket 
costs for immunization services is an effective intervention in increasing ac-
cess to immunization services (Briss et al., 2000).5 Research also shows that 
children’s health insurance coverage determines whether they are up-to-date 
on recommended vaccinations, but gaps in private insurance allow some 
children to fall through the cracks (Blewett et al., 2008; Santoli et al., 2004). 
State immunization requirements for school and child care entry also raise 
an ethical argument for ensuring that children have no financial barriers to 
receiving needed vaccines.6 

4 Providers may charge eligible but uninsured children “up to but not more than the maxi-
mum regional administration charge.”

5 The intervention was “recommended,” meaning that “the systematic review of available 
studies provides strong or sufficient evidence that the intervention is effective.”

6 One example of policies that could lead to improved equity in the delivery of immunization 
services may be found in the World Health Organization’s Reaching Every District Strategy, 
which aims “to ensure the full immunization of children under one year of age at 90 percent 
nationally, with at least 80 percent coverage in every district or equivalent administrative unit 
by 2010.” By focusing on increasing coverage in every district in addition to a national goal 
(and in order to make the national goal achievable), it increases the likelihood that disadvan-
taged communities will not be left out. 
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Proposed Solutions to Financing Barriers

In April 2008, the National Vaccine Advisory Committee (NVAC) 
finance workgroup convened a workshop and published a paper on a child-
hood and adolescent immunization that involved stakeholder input from 
manufacturers, distributors, insurers (e.g., private, Medicaid), employer 
groups, providers, state and local public health agencies, and others. While 
there was general agreement at the workshop that primary care providers 
are inadequately reimbursed for their role of providing vaccines to children, 
consensus was not achieved by the NVAC finance work group on the best 
solutions to the problem at hand. Possible solutions discussed at the NVAC 
meeting included legal mandates for employers and insurers to provide 
first-dollar coverage of vaccines; increasing the amount of reimbursement 
paid for administrative fees to VFC providers by Medicaid programs; 
and revising the VFC legislation to ensure the purchase and provision of 
vaccines to underinsured children. These solutions were all challenged by 
several stakeholder groups at the NVAC vaccine financing meeting. Other 
potential approaches, such as providing assistance and training to primary 
care providers on better business practices; facilitating timely reimburse-
ment by insurers; and allowing providers to purchase vaccines on a delayed 
payment schedule to minimize a practice’s cash outlay, were considered 
tenable solutions. While many of the solutions put forward by the NVAC 
financing committee are clearly needed to ensure that children can continue 
to be vaccinated in their medical home, these solutions should be part of 
a larger comprehensive approach to solving the overarching problem of 
how to provide better incentives and remove disincentives for a preventive 
intervention that is clearly a public health good. 

The NVAC finance work group made final recommendations on vac-
cine purchase and administration reimbursement in the public and private 
sectors. Recommendations included expanding funding to the Section 317 
and Vaccines for Children programs to cover vaccine administration and 
reimbursement; broadening access to VFC through public health clinics 
(access is currently allowed only at federally qualified health centers and 
rural health centers); and expanding VFC to include all underinsured chil-
dren and adolescents. NVAC also recommended that all states reimburse 
for Medicaid vaccine administration and fund Medicaid- and SCHIP (State 
Children’s Health Insurance Program)-managed care plans at a level that 
provides vaccine administration reimbursement at the CMS-established 
maximum allowable amount. Another recommendation called for CMS to 
“update the maximum allowable Medicaid administration reimbursement 
amounts for each state and include all appropriate non-vaccine related costs 
as determined by current studies” (NVAC, 2009b).

Although much effort has been devoted to ensuring the gaps in financing 
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are minimized for children and adolescents, attention to gaps in financing 
vaccination for adults has lagged (NFID, 2008; NVAC, 2009a). How-
ever, the committee is aware of the ongoing activity of the NVAC Adult 
Immunization Working Group, including draft recommendations (NVAC, 
2009b). The financing issues for adults are even more complex than for 
children. For example, primary care services for the two populations differ 
 considerably—immunization is not a major part of services provided to 
adults, and there is no adult equivalent of “well child visits” (Orenstein et 
al., 2007). Although reimbursement for adult vaccination has improved in 
recent years (compared to data cited in the 2003 IOM report), a majority 
of providers consider lack of reimbursement a barrier to zoster vaccina-
tion, and some providers remain concerned about reimbursement for other 
vaccines, including influenza, pneumococcal, and hepatitis B.7 In the public 
sector, there is no VFC-like program for adults who are uninsured. Gaps in 
funding in the public sector for adult immunization further exacerbate the 
disparities in access to recommended vaccines for adults. 

Committee Recommendation for Financing Immunization

The committee believes that Objective 4.2 in the National Vaccine Plan 
on reducing the financial barriers to immunization is insufficient. The target 
that is needed is elimination, not reduction of such barriers. No individual 
should be denied the opportunity to receive ACIP-recommended vaccines 
due to inability to pay. Innovations in insurance and direct financing ar-
rangements to assure affordability at point of delivery, coupled with system 
supports that enable efficient practice, such as changes in how practices are 
supplied with vaccines, are needed. 

A gap in the draft Goal 4 is the lack of an objective or strategy on 
performance measures related to the use of financing to induce and enable 
providers to seek out, stock, and administer ACIP-recommended vaccines. 
The committee would like to draw attention to the following matters, 
which must be addressed in the plan with clear objectives and performance 
measures:

•	 Adoption by public and private insurers and by payers of provider 
payment mechanisms aimed at assuring that there are incentives for selecting 
and providing the right care (in this case, ACIP-recommended immuniza-
tions) at the right time and in the right setting 

7 See for example the following studies about provider-reported barriers (including lack of 
reimbursement) to zoster, influenza, pneumococcal, and hepatitis B vaccination: Daley et al., 
2009; Hurley et al., 2008; Kempe et al., 2008; and Szilagyi et al., 2005.
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•	 Acknowledgment of the range of health care providers (e.g., 
 obstetrician-gynecologists and infectious disease specialists) are able to 
provide vaccination but may not be included in payment systems 

•	 Integration of immunization in national systems of continuing per-
formance measurement, with data collected by population characteristic, 
care setting, type of vaccine, and provider type 

•	 Sufficient funding to cover lapse in public and private coverage
•	 The adoption of supply-chain mechanisms across insurer and third- 

party payer type, similar to the VFC program, so that the cost of stocking 
and storing vaccines is directly addressed and providers are not discouraged 
by the cost of carrying fragile and costly inventory that may or may not be 
used before it expires (this issue is obliquely referenced in strategy 4.2.5 of 
the draft plan—develop, implement, and evaluate strategies to reduce the 
financial burden on vaccination providers for purchase of initial and ongo-
ing vaccine inventories). 

To realize the full potential of vaccines to prevent costly disease and 
disability, the committee recommends: 

Recommendation 4-2: The National Vaccine Plan should include 
the development of strategies to eliminate financial barriers such 
as unreasonable cost-sharing by patients who are unable to afford 
out-of-pocket costs for vaccines and provider payment mechanisms 
that discourage full and meaningful participation in the delivery of 
immunization services.

Strategies could include identifying ways of maximizing the use of pub-
lic insurance options for the uninsured, as well as efficient use of avail-
able funds to aid uninsured and underinsured adult populations, and 
 comparative-effectiveness research of various payment and reimbursement 
mechanisms for providers. 

SUB-GOAL 3: ACCESS AND PRACTICE 

Objective 4.2 in the draft plan is extremely broad, combining financial 
and non-financial barriers to immunization. The term non-financial barriers 
is used to refer to a vast array of barriers to both patients (e.g., inconve-
nient hours of operation, long waits for appointments, limited transporta-
tion, knowledge and communication challenges) and barriers to providers 
(e.g., incomplete information about or failure to review or assess a child’s 
immunization status) and gaps in provider knowledge that lead to missed 
opportunities to vaccinate (e.g., not vaccinating when a patient has a mild 
illness). Some examples of non-financial barriers, such as communication 
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and information, would seem to fit more appropriately in Goal 3. Aside 
from organizational matters, the committee has focused on two remaining 
major non-financial barriers: access to immunization and healthcare pro-
vider practice concerns. 

In the past decade, non-traditional sites for the delivery of vaccination 
have become more prominent. These include retail- and other community-
based sites (including pharmacies). School-based health centers and senior 
centers have been part of the immunization delivery landscape for some 
time, but have also garnered more attention as awareness of adolescent and 
adult immunization need has increased, owing both to the introduction of 
new vaccines for these groups and a recognition of poor vaccine uptake, due 
in part to gaps in access. The dialogue about the optimal sites for delivery 
of immunization services includes references to the importance of immu-
nizing in the context of a medical home,8 but that may or may not be an 
appropriate model, depending on the population. Although the emergence 
of complementary sites for the delivery of health care has been regarded 
both negatively and positively by health care professionals (CHCF, 2008; 
Scott, 2007), they offer some advantages for the delivery of immunization 
services, such as increased access. However, for quality alternative sites 
to be a useful mechanism to increase access to immunization, they must 
include financial coverage. The Infectious Diseases Society of America has 
recommended quality standards for complementary sites of immunization, 
including “ability to appropriately manage vaccine-related adverse events, 
proper storage and handling of vaccines, appropriate record keeping, regu-
latory issues, and provision of education regarding both risks and benefits 
of immunizations” (Pickering et al., 2009).

Over the past several years, the concept of comparative effectiveness 
research has been explicitly expanded to include comparisons not only of 
medical interventions, but also of the ways and settings in which health 
care is delivered (Brookings Institute, 2009; National Journal Online, 
2009; NEHI, 2009). The committee believes that comparative effectiveness 
research could build on and strengthen the evidence base concerning immu-
nization practices. For example, there are questions about the best settings 
to deliver immunization services to different populations and age groups, 
but little research has been done examining the strengths and weaknesses 
of each delivery setting (e.g., primary care setting versus retail based) for 
various populations and age groups. For example, how do various settings 
handle communication about vaccine risks and benefits?

Efforts to improve the delivery and quality of health care include a 
growing recognition of the value of immunization as a cost-saving and 

8 The medical home concept is described in Joint Principles of the Patient-Centered Medical 
Home, and practices that meet medical home standards can receive National Committee on 
Quality Assurance recognition (AAP et al., 2007). 
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cost-effective preventive service. Public health and disease prevention objec-
tives are hallmarks of the contemporary policy effort to reform health care. 
Research indicates that geographic areas with high rates of high-cost health 
care often have low rates of low-cost preventive services such as influenza 
and pneumococcal immunization (Fisher and Wennberg, 2003; Fisher et al., 
2003). It is possible that the low rates of reimbursement for immunization 
services are partly to blame, but this example illustrates some of the perverse 
incentives and disincentives that exist within the U.S. health care system. 

In another example of efforts to link immunization with quality mea-
sures, the National Committee for Quality Assurance has developed a 
measure referring to the percentage of Medicare members 65 years of age 
and older who have received an influenza vaccination. There is increasing 
recognition that all age groups need access to ACIP-recommended vaccines 
and that health plans ought to include immunization coverage rates among 
measures of quality of health systems and communities. 

Studies of provider knowledge and practices have indicated both knowl-
edge gaps and systems challenges that range from major hurdles (inadequate 
or no reimbursement for counseling patients about needed vaccinations) to 
administrative issues such as lack of effective reminder systems (Davis et 
al., 2001; Flowers, 2007).

Comparative effectiveness, cost-effectiveness, and other types of re-
search could contribute to determining the best ways to organize immu-
nization services to ensure optimal access in various communities, the 
best ways to measure quality of services, and the best ways to structure 
incentives and pay for services (at both the insurer and the provider lev-
els, and to promote the advance purchase and allocation of supply to the 
point of service). 

Recommendation 4-3: The National Vaccine Plan should emphasize 
the application of research and best practices in the organization 
and delivery of immunization services to improve patient access 
(such as location and hours) and service efficiency and quality (such 
as improved provider knowledge and decrease in missed opportuni-
ties for vaccination).

SUB-GOAL 4: INFORMATION SYSTEMS

There are five purposes for information systems used in immunization 
services: 

1. To track vaccine supply,
2. To assess vaccination coverage at the individual level through im-

munization information systems or registries,
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3. To assess vaccine coverage at the population level through tools 
such as the National Immunization Survey (NIS) and the Behavioral Risk 
Factor Surveillance System (BRFSS),

4. To conduct surveillance of disease, and
5. To conduct surveillance of vaccine adverse events.

Tracking Supply

A stable vaccine supply (and distribution of that supply) for ACIP-
recommended vaccines is a high priority, and a variety of information sys-
tems can provide added intelligence about the movement of vaccine supplies 
and support decision making. At the national level, CDC is developing a 
vaccine tracking system (VTrckS) that will be a “fully functional on-line 
ordering system that supports centralized distribution” and that may help 
explain some causes of vaccine shortages or excess supply of various vac-
cines (in both the private and public sector) (CDC, 2009a). If health infor-
mation technology goals came to fruition, HIT could be used to track data 
on where vaccines are used and therefore track supply (health care provid-
ers, hospitals, retail stores) and identify area’s where certain vaccines have 
not been administered or if there are pockets of need to determine where 
excess supply should be sent.

Assessing Vaccination Coverage at the Individual Level

Immunization information systems (IIS) or registries that collect 
 individual-level vaccination coverage data are operated by individual pro-
viders, health care organizations, public health agencies, and school systems. 
Immunization information systems are confidential, computerized systems 
operated at the state and local level that are intended to record every vac-
cination given to children; some have additional functions, such as vaccine 
inventory management and adverse events reporting (CDC, 2007a). In 
2006, 64 (70 percent) CDC grantees (i.e., states, territories, several metro-
politan areas) reported that their IIS had the ability to track immunizations 
of people of all ages (CDC, 2008). In 2006, 65 percent of U.S. children 
under age six were included in an IIS, although the definition of participa-
tion is two or more doses recorded, and many records are incomplete (CDC, 
2008). IIS permit providers to determine vaccination status of a child seen in 
their practice and generate the immunization records needed, for example, 
for school entry or childcare. 

Electronic health records (EHRs) are records of “health-related informa-
tion on an individual that conforms to nationally recognized interoperability 
standards and that can be created, managed and consulted by authorized cli-
nicians and staff across more than one health care organization” (National 
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Alliance for Health Information Technology, 2008).9 Ideally, electronic 
health records would be interoperable with immunization information sys-
tems so that the record of immunizations received in a health care setting 
would automatically be submitted to IIS; practitioners should also be able 
to search IIS and import a history of previous immunizations received by a 
specific patient into the EHR at their practice. However, a study conducted 
in 2007 and 2008 found that only 4 percent of physicians reported having 
“an extensive, fully functional electronic-records system and 13 percent 
reported having a basic system” (DesRoches et al., 2008). The 2008 Na-
tional Ambulatory Medical Care Survey (NAMCS), “an annual nationally 
representative survey of patient visits to office-based physicians” conducted 
by the National Center for Health Statistics (NCHS), similarly found that 4 
percent of providers use fully functioning electronic medical records systems 
and 17 percent use basic systems (Hsiao et al., 2008). Denmark is a good 
example of successful implementation of electronic health records. Denmark 
has a centralized computer database to which primary care physicians (98 
percent), all hospital physicians, and all pharmacists have access to medi-
cal records. Patients can also access their own personal records though a 
secure website. Although it does not have one overarching system, the Dan-
ish system is able to link networks established by regional health agencies 
(Harrell, 2009).

HIT is important in informing providers about patient immunization 
history. Providers need to be able to obtain information on the vaccination 
status of their patients quickly and easily (to avoid missed opportunities or 
duplicate vaccination) both in their practice and remotely; it is also crucial 
that alternative immunization sites such as schools, workplaces, and phar-
macies are able to document vaccinations received and share these data with 
public health agencies. 

Assessing Vaccination Coverage at the Population Level

National, state, and large-city data about vaccination coverage are ob-
tained from the NIS, an annual list-assisted random-digit-dialing telephone 
survey followed by a mailed survey to children’s immunization providers. 
The NIS is conducted jointly by the CDC National Center for Immuniza-
tions and Respiratory Diseases and NCHS. Levels of coverage in children, 
and recently adolescents, are assessed through the NIS and for adults 
through the BRFSS. Since NIS is a phone-based survey with verification 
through medical records it has small study samples. Local-level data is dif-

9 The Agency for Healthcare Research and Quality defined electronic medical records 
(EMRs) as “the set of databases (or repositories) that contains the health information for pa-
tients within a given institution or organization.” The EHR concept takes the EMR one step 
further, to institutional exchange (Hinman and Davidson, 2009). 
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ficult to obtain through national surveys such as the NIS and BRFSS, but 
attempting to expand NIS or similar mechanisms to gather local data for 
much larger sample sizes would be costly and extremely difficult.

Surveillance of Infectious Diseases 

One striking illustration of the complexity of the public health network 
of information systems is found in the influenza surveillance system (CDC, 
2009b), which 

. . . consists of nine complementary surveillance components in five categories. 
These components include reports from more than 150 laboratories, 2,400 
outpatient care sites, vital statistics offices in 122 cities, research and health-care 
personnel at the NVSN10 and EIP11 sites, and influenza surveillance coordina-
tors and state epidemiologists from all 50 state health departments, and the 
District of Columbia health department. 

Interoperable electronic health records could facilitate surveillance of 
vaccine-preventable diseases by automating the reporting of notifiable con-
ditions. It would also allow public health workers to measure the impact 
of vaccines and identify pockets of under-vaccination (and therefore an 
increased risk of an outbreak) and more effectively distribute resources. 

Surveillance of Adverse Events

Surveillance of adverse events is fairly limited at the local and state 
level. Currently the Vaccine Adverse Events Reporting System, the Vaccine 
Safety Datalink, and the Clinical Immunization Safety Assessment network 
described in Chapter 2 are used to identify potential adverse events, but 
an integrated interoperable system would increase the population studied 
and would increase the likelihood for a study of an adverse event to have 
statistical power. Such systems could also be searched systematically for a 
putative adverse event related to immunization which could accelerate the 
detection and evaluation of a post-licensure safety problem. Interoperable 
electronic health records can build on these existing systems to increase the 
power of studies and evaluation of adverse events following immunization 
and facilitate research studies (e.g., linkage studies, control groups; see 
Chapter 2 for a detailed discussion). 

In addition to efforts to obtain safety data described in Chapter 2, 
government agencies and other institutions are looking at additional op-
portunities to collect data—for example, FDA’s Sentinel Initiative (intended 

10 NVSN is the New Vaccine Surveillance Network that gathers information about viral 
strains to inform vaccine development.

11 Emerging Infections Program Surveillance.
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to link multiple large databases to enable widespread surveillance of adverse 
events) and the 2009 Post-Licensure Rapid Immunization Safety Monitor-
ing constructed to conduct active surveillance of adverse events following 
influenza immunization with the monovalent H1N1 vaccine. However, as 
programs such as the Sentinel Initiative move forward it will be important 
for planners to think strategically about what information can be obtained 
from current systems and what will be the most useful investment of re-
sources. Planners also need to look toward the future (interoperable health 
records), which will likely obviate the need for these interim solutions. What 
is learned from working with these interim systems will create a core of 
analytic and information technology expertise, which will be important to 
tie into the future HIT activities. State, local, and to a certain extent federal 
public health agencies must be prepared to participate effectively in HIT by 
having the technical expertise and the HIT systems to support interfacing 
with EHRs and the National Health Information Network. Current im-
munization systems need to be developed using evolving national standards 
for interoperable HIT to the maximum extent possible. Since many IIS 
originated in the 1990s and were not based on national standards, it will 
be necessary to develop strategic approaches to support IIS functions in the 
evolving NHIN—some functions may be incorporated into clinical EHRs, 
while some functions will be the responsibility of public health agencies.

Recommendation 4-4: The National Vaccine Plan should encourage 
the exploration of non-traditional approaches to disease surveil-
lance, monitoring vaccine safety, and assessing vaccine coverage. 
Such approaches might leverage the increasing ubiquity of the In-
ternet and wireless data services, personal communications devices, 
and social networking facilities.

The committee believes that the health information technology invest-
ments spurred by the American Recovery and Reinvestment Act (ARRA) of 
2009 are an extremely important new development, and their implications 
for immunization deserve careful consideration in the National Vaccine 
Plan. 

Recommendation 4-5: Given the importance placed on the national 
adoption of certified, interoperable health information technology 
and electronic health records, the National Vaccine Plan should 
ensure active involvement of NVPO and relevant partners in the 
planning and implementation of the national health information 
initiative.12

12 Currently called the National Health Information Network (NHIN).
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This involvement should include:

•	 Ensuring the development and adoption of standards necessary 
for effective immunization clinical practice and population surveillance 
systems,

•	 Ensuring that the definition of “meaningful use” considers immu-
nization practice and reporting,13 

•	 Facilitating use of vaccine-related data by all public health partners 
(e.g., state and local health departments),14 and

•	 Ensuring that all public health partners have the expertise and re-
sources to participate in the initiative.

SUB-GOAL 5: PUBLIC HEALTH INFRASTRUCTURE

Public health agencies at all levels play a central role in assuring the best 
use of vaccines to achieve prevention of infectious diseases. Strengthening 
and clarifying the draft plan’s strategies for public health agencies would 
help to reflect the ideal of integrated measurement, monitoring, assurance, 
and standard setting of public health functions. Specific activities could 
include assuring that all states have the resources to support immunization 
services in communities and for populations with inadequate access to im-
munizations. For example, although ethnic disparities in receipt of recom-
mended vaccines among children have decreased, disparities in receipt of 
pneumococcal vaccination have increased among Black and Asian adults 65 
years or older (AHRQ, 2009). The ability to conduct disease surveillance 
and registry capacity in all states to ultimately enable identification of under-
immunized populations in real time is also important (see earlier discussion 
about local area monitoring). Review and modernization of health profes-
sions licensure statutes to assure that all states have the maximum capacity 
to deploy all health professionals for immunization practice within their 
scope of competence is an additional area that warrants attention. For ex-
ample, only a small number of states have made clear the legal authority of 
nursing professionals to immunize under standing orders (Smith et al., 2006; 
Stewart et al., 2005). This could lead to missed opportunities to provide 
recommended vaccinations. Although standing orders have been shown to 

13 The ARRA has targeted funding for both Medicaid and Medicare to incentivize implemen-
tation of EHR systems in physician offices and acute care facilities, which meet “meaningful 
use” criteria defined by federal statute. The key characteristics for implementation are yet to be 
determined but will likely involve an operating governance structure; a defined technical plan; 
defined clinical use cases; and statewide policy guidance for privacy and security.

14 Public health departments are authorized by law (Health Insurance Portability and Ac-
countability Act) to access data needed for “public health activities and purposes” such as 
immunization (45 CFR § 164.512(b)(i)).
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help prevent missed opportunities (CDC, 2000; Daniels et al., 2006) com-
municating with patients about recommended vaccines and responding to 
their questions and concerns is an important contributor to decisions about 
vaccination. Communication is discussed in detail in Chapter 3.

Recommendation 4-6: The National Vaccine Plan should include 
strengthening the public health infrastructure to support vaccine 
delivery, measure immunization practice and performance, inter-
vene to address disparities in access to immunization, and respond 
to emerging infectious disease threats.

Efforts to strengthen the public health infrastructure could include:

(a) Development of capacity in all health departments to assure the 
delivery of immunization services to underserved populations in all com-
munities or during an emergency;15

(b) Development of greater public health capacity to identify deficits in 
access to immunization services;16 and

(c) Assistance to states to eliminate barriers to the full use of all appro-
priate personnel in vaccine administration due to restrictions on licensure 
and scope of practice.

The final outcome of health care reform efforts will have implications 
for the delivery of immunization services, and the committee hopes the 
changes that result will be conducive to improved access and information. 
Health care reform legislation will ideally include monitoring immunization 
coverage and achieving targets as a measure of success. At the practice level, 
measures of health care quality would ideally include the provision of im-
munization services to adults, adolescents, and children. 

Recommendation 4-7: The National Vaccine Plan should incorpo-
rate rapid and comprehensive assessment of the outcomes of na-
tional health reform and their implications for the nation’s vaccine 
and immunization priorities.

Specifically, NVPO, as “owner” of the plan, could contribute by:

•	 Tracking House and Senate reform proposals and forwarding com-
ments to the Secretary when appropriate; 

15 See Recommendation 4-7 on the implications of health care reform.
16 See Recommendation 4-5 on health information technology.
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•	 Participating as early as possible in implementation efforts related 
to the expanded health insurance access for the population;

•	 Participating as early as possible in implementation efforts related 
to the design of health insurance coverage and cost-sharing features, admin-
istrative matters affecting the actual provision of vaccines, and standards 
and procedures governing the measurement and reporting of health plan 
performance; and

•	 Promoting the integration of health plan performance and opera-
tions with community public health policy and practice in order to assure 
(a) the availability of community-wide information about population im-
munization status, disparities in access, and areas of need; (b) access to im-
munization services; (c) public health agency analytical, management, and 
other needed capabilities; and (d) the ability of public health workers, health 
insurers, and health care providers to mount a joint response to emerging 
public health threats.
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Vaccines and Global Health

Goal 5 in the draft National Vaccine Plan states: Increase global pre-
vention of death and disease through safe and effective vaccination (HHS, 
2008). The plan would likely benefit from a clear explanation of the rel-
evance to the United States of global immunization as it may seem unusual 
that an American national vaccine plan would include objectives and strat-
egies related to implementation and financing of vaccination programs in 
other countries. 

Several developments justify the inclusion of global vaccine issues in the 
plan. The world is not as it was when smallpox was declared eradicated 
in 1980; air travel and global trade have grown exponentially, and the 
scientific and commercial entities that develop, manufacture, and market 
vaccines span the globe. The American infectious disease landscape includes 
emerging infections (e.g., severe acute respiratory syndrome), re-emerging 
infections (e.g., tuberculosis [TB]), and even the occurrence of vaccine-
 preventable childhood diseases through international travel (e.g., of un-
vaccinated American children or unvaccinated foreign visitors). Infectious 
diseases, especially vaccine-preventable diarrheal and respiratory infections 
in children, are responsible for millions of deaths (one-fifth of global mortal-
ity) (Kieny and Girard, 2005). Pneumococcal disease and rotavirus diarrhea 
alone cause approximately 1.3 million deaths among infants and young 
children (WHO, 2006b). 

Many diseases that are potentially preventable by vaccines cause con-
siderable social burden including chronic disabilities (such as deafness and 
brain damage) in low- and middle-income countries. Improved health and 
resultant reduced morbidity and mortality in developing countries contrib-
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utes to economic development, reduction of poverty, and greater political 
stability. Reduction and eradication of infectious diseases overseas (e.g., 
polio, measles) also decreases the likelihood they will affect Americans 
traveling or working overseas and reduce the risk of importation into the 
United States by returning travelers, refugees, and immigrants. The U.S. 
interest in global health in general1 and in immunization in particular is 
motivated by many factors, including the interconnectedness of the world 
and a “humanitarian obligation to enable healthy individuals, families, and 
communities everywhere to live more productive and fulfilling lives” (IOM, 
2009b:1).

Since the completion of the 1994 plan (HHS, 1994), the landscape of 
global immunization has changed dramatically. Low- and middle-income 
country manufacturers have gained increased prominence in manufacturing 
and furnishing affordable vaccines in these countries. In fact, most of the 
world’s supply of certain vaccines is manufactured by these companies. Phil-
anthropic organizations and the public-private partnerships (such as prod-
uct development partnerships [PDPs]) they support have emerged as major 
actors in vaccine research and development specifically for the developing 
world. Global funding, from both private philanthropy and government 
aid, has markedly increased to support the purchase of newer and costlier 
vaccines, such as pneumococcal conjugate vaccines. 

The stakeholders for Goal 5 in the National Vaccine Plan include an 
array of public, private, and not-for-profit entities. The federal agencies with 
responsibilities for developing country vaccine issues (e.g., development, 
regulation, and use of vaccines for diseases not endemic to the United States) 
include the National Institutes of Health (NIH), the Food and Drug Admin-
istration (FDA), the Centers for Disease Control and Prevention (CDC), the 
U.S. Agency for International Development (USAID) in the Department of 
State, and the Department of Defense. USAID represents the United States 
in most global organizations that provide governance, develop policy, or 
coordinate financing for immunization. USAID also supports the Immuni-
zationBASICS program that supports lower income countries in policy de-
velopment and aspects of capacity building. The United Nations Children’s 
Fund (UNICEF), the World Health Organization (WHO), the Pan American 
Health Organization (PAHO), and WHO’s expert committees play central 
roles in developing international vaccine policy and programs, and in advis-
ing and supporting developing countries’ own immunization policies and 
activities. In the past decade, foundations such as the Bill and Melinda Gates 
Foundation have emerged as major contributors to financing and innovation 
in the realm of immunization for low- and middle-income countries. The 
Global Alliance for Vaccines and Immunisation (GAVI) is a relatively new 

1 As exemplified in the Administration’s Global Health Initiative (White House, 2009).
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global entity with a governing board that includes representatives of WHO, 
UNICEF, and various nations (such as USAID for the United States). GAVI 
has been a coordinating mechanism for a number of major immunization 
initiatives such as the Vaccine Fund, the International Financing Facility 
for Immunization (IFFIm), and Advanced Market Commitments (AMCs). 
Finally, there are several disease-specific vaccine initiatives, including the 
Meningitis Vaccine Project, the Malaria Vaccine Initiative, and the AERAS 
Global TB Vaccine Foundation.

In June 2009 the committee held a meeting with stakeholders on Goal 5 
in the National Vaccine Plan. Several themes surfaced during the meeting, 
reflecting areas of agreement about major challenges and opportunities in 
the field. These themes include the following:

•	 Programmatic and infrastructure challenges, including most promi-
nently surveillance and epidemiologic research to provide burden of disease 
data needed to inform vaccine research on and the development of new 
vaccines and to assess rates of vaccine-related adverse events,

•	 The promise of PDPs and the U.S. government role,
•	 Competing priorities: program-specific versus broader health infra-

structure objectives and investment; periodic intensification of immuniza-
tion (e.g., polio campaigns) versus routine immunization programs, and

•	 Creating a viable market for vaccines using both innovative and 
well-established financing mechanisms (e.g., IFFIm, differential pricing).

CHALLENGES AND OPPORTUNITIES IN A  
CHANGING LANDSCAPE 

In Chapter 1, the committee cites a 1997 paper prepared by the U.S. 
National Vaccine Advisory Committee on the “delicate fabric” of the public-
private vaccine development enterprise (NVAC, 1997). A contemporary 
update of that paper would reflect greater complexity and a similar level of 
fragility. Also, it is no longer applicable to speak of the American enterprise 
without reference to the fact that it is part of a global network of national 
and international governmental, commercial, academic, and civil society 
actors. The makers of vaccines licensed for the United States are largely 
multinational corporations.

There are multiple barriers to ensuring that developing countries can 
immunize against major vaccine-preventable diseases. These include market-
related factors (lack of incentive to develop vaccines for neglected diseases 
that affect low- and middle-income countries), financing (for both vaccine 
development and purchase), operational problems (lack of immunization 
infrastructure, health care workforce), managerial expertise, scientific and 
technical issues (such as the challenges encountered in developing HIV and 
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malaria vaccines), and lack of political will (Mahmoud, 2005). Despite the 
array of challenges described above immunization is the most consistently 
delivered health service in most of the world, and coverage remains reason-
ably good. Efforts by global partners to increase the availability of vaccines 
in low- and middle-income countries have led to significant increases in 
immunization rates and lower rates of disease in the past few decades. 
Nearly three-fourths of children around the world complete their series of 
DTP (diphtheria, tetanus, pertussis) vaccinations.2 Moreover, the uptake of 
additional vaccines (e.g., hepatitis B, Haemophilus influenzae b [Hib]) into 
the routine Expanded Program on Immunization in developing countries 
has greatly increased. By 2009, 61 of 72 countries eligible for GAVI funding 
were expected to have introduced Hib vaccine into their routine immuniza-
tion programs (PneumoADIP, 2009).

Vaccine manufacturers make products that have historically offered 
minimal or modest returns on investment in high-income countries in part 
due to uncertain demand and in part because vaccines are one-time or 
 limited-use products (Milstien et al., 2006). Although the vaccine market 
in developed nations has experienced a kind of renaissance (Gapper, 2009), 
concerns about profitability remain strong in the context of the vaccine 
needs of lower income countries (Batson, 2005; Danzon et al., 2005). 
Consequently, the development of new vaccines for diseases that primarily 
affect poor counties has been slow. Innovative solutions have been devised 
to provide incentives for vaccine makers or to find alternate ways and part-
ners to develop a needed vaccine. Manufacturers in developing countries 
supply an increasing proportion of vaccines purchased by or on behalf of 
developing countries. One concern is that as this segment of the global 
vaccine industry grows, its growing capacity for research and development 
paired with a potential shift from its current humanitarian focus could lead 
manufacturers away from a focus on traditional, low-cost childhood vac-
cines (Frew et al., 2008).

The story of meningococcal conjugate vaccine for Africa’s meningitis 
belt offers one case study of a novel kind of partnership to facilitate vaccine 
development for a market with limited financial potential. The collabora-
tion has involved WHO, Program for Appropriate Technology in Health 
(PATH), U.S. government agencies, and a developing country manufacturer 
(Serum Institute of India, Limited) to develop a new vaccine against menin-
gococcal meningitis with technological support from the public and non-
profit sectors (see the meningitis vaccine timeline in Table 5-1). 

The areas of need in the field of global immunization include the 
following:

2 Tetanus, diphtheria, acellular pertussis vaccine is used in the United States, but diphtheria, 
tetanus, whole cell pertussis remains in use in most low- and middle-income countries. 
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•	 Development of novel vaccines against diseases and strains not 
targeted by currently licensed vaccines,

•	 Infrastructure and capacity, 
•	 Financing vaccine development and purchase, and
•	 Surveillance infrastructure and operational or programmatic 

capacity.

TABLE 5-1 Developing Meningococcal Conjugate Vaccine for Africa’s 
Meningitis Belt

Date Event

1986 Polysaccharide vaccines available in developed countries show limited 
duration of protection in Africa (Reingold et al., 1985).

Vaccine protects individuals for a short time, but does not prevent 
spread to others, so useful primarily to control epidemics.

1996 Epidemic of meningococcal meningitis in sub-Saharan meningitis 
belt results in 250,000 cases and 25,000 deaths; generally, 10% 
of those infected die within days, and 10-20% of survivors suffer 
neurological sequelae (WHO, 2006a).

1990s WHO decides that a conjugate vaccine for Africa is a high priority; 
Pasteur Merieux develops conjugate vaccines against meningitis 
that contain both serotypes A and C; WHO supports evaluation in 
Niger (Campagne et al., 2000).

2001 Gates Foundation awards WHO and the non-governmental 
organization PATH $70 million for the Meningitis Vaccine Project 
(PATH, 2009).

2003 CDC and a British public health laboratory are selected to implement 
serologic studies.

Serum Institute of India is selected to develop the vaccine (PATH, 
2009).

Meningitis Vaccine Project contracts with a European research group 
to develop the conjugation technology to be transferred to the 
Serum Institute of India and used in making the new vaccine 
(Roberts, 2008).

2003-2004 The European research group refuses to transfer the new technology 
to the Serum Institute so FDA transfers its recently developed 
conjugation technology to the Serum Institute (Roberts, 2008).

2009 An epidemic in the meningitis belt causes more than 25,000 cases and 
more than 1,500 deaths (WHO, 2009a). 

In the 2008-2009 epidemic season 73,398 cases and 3,869 deaths are 
reported (UNICEF, 2009).

2010 The new vaccine is expected to be introduced starting 2009-2010 in 
Burkina Faso and will be phased into an additional 24 countries 
between 2010 and 2015, with GAVI support (LaForce and Perea, 
2008). 
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DEVELOPING NOVEL VACCINES

In Chapter 1 of this report, the committee discussed the first goal in 
the National Vaccine Plan, which pertains to developing new and improved 
vaccines. As noted above, the United States is part of an increasingly global 
vaccine enterprise (i.e., vaccines for the U.S. market are largely produced 
by multinational companies) thus, the discussion in Chapter 1 also applies 
to vaccines for so-called neglected diseases that disproportionately affect 
developing countries. 

In Chapter 1, the committee recommended two priority actions pertain-
ing to the development of new and improved vaccines for both domestic and 
global use. The first action would be to prioritize new and improved vaccine 
candidates, and the committee has recommended that separate but similar 
information-gathering and decision-making processes be undertaken to set 
vaccine priorities for domestic and global health objectives. Storability and 
ease of delivery are related issues of crucial importance to vaccines for the 
developing world. Vaccines that do not need refrigeration and vaccines that 
may be administered orally or intranasally could dramatically transform the 
immunization landscape, removing or considerably lessening the logistical 
challenges, training requirements, and potential safety challenges related to 
vaccine management and administration. 

The committee recognizes that prioritization of new and improved vac-
cines described in Chapter 1 would have no effect unless it is paired with a 
coordinated, outcome-focused process for facilitating action to implement 
the priorities. The domestic and global challenges in this area differ some-
what, but there are lessons that may be shared. For example, the PDP model, 
although insufficiently evaluated to determine its overall effectiveness and 
specific aspects most likely to contribute to effectiveness, represents an in-
novative tool that could be adapted to accelerate vaccine development for 
U.S. use as well as for global purposes.

Effective surveillance systems can monitor the impact of vaccine use and 
inform research and development. The basis of priority setting for new and 
improved vaccines for global health can be strengthened when information 
is available on diseases to target based on (1) the burden of disease, and (2) 
which strains, serotypes, or antigens to include in vaccines developed for 
low- and middle-income countries (e.g., rotavirus, Neisseria meningiditis). 
Ascertaining the impact of vaccine use can inform governments, health care 
workers, and funders of successes of and gaps in the immunization infra-
structure (WHO, 2009b).

Four models of vaccine research and development have been defined 
(Wilson, 2007). These include (1) predominantly private sector develop-
ment; (2) public sector vaccine design, and transfer to the private sector for 
clinical trials and production; (3) predominantly public sector development; 
and (4) coordination by a non-profit entity. The model still common in the 
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United States is the second: government-supported academic research at 
the early stage of discovery and design, followed by transfer to industry for 
product development (IAVI, 2009). The model used to develop vaccines for 
low- and middle-income countries is an increasingly hybrid model, or rather, 
an array of hybrid arrangements. A main example is the PDP, a public-
 private entity designed to manage the entire process, from discovery through 
selection of the most viable candidates, clinical trials, and production.

Other novel mechanisms intended to spur innovation have emerged in 
recent years. As an example, a recent Institute of Medicine (IOM) work-
shop summary on Drug Development for Rare and Neglected Diseases 
and Individualized Therapies (IOM, 2009a) described the approach of the 
Collaboration for AIDS Vaccine Discovery (CAVD), a program of the Bill 
and Melinda Gates Foundation consisting of a network of centers and con-
sortia. The network adopted a process for exchanging “essential research 
materials and information to accelerate research” that includes participant 
agreement and compliance with “certain principles for the sharing of ma-
terials and data, as well as to use a master MTA [material transfer agree-
ment] and a confidential disclosure agreement for exchanges of materials 
and information among the various CAVD awardees and collaborators” 
(IOM, 2009a).

INFRASTRUCTURE AND CAPACITY  
TO PROVIDE IMMUNIZATION

Low- and middle-income countries have limited health care infra-
structures that are unable or only partially able to support the delivery of 
needed vaccines, although each country’s needs and circumstances may 
differ. Infrastructure limitations include obstacles in obtaining and main-
taining cold-chain equipment, lack of sufficient and appropriately trained 
health care personnel to administer vaccines safely and manage all aspects 
of immunization programs, and lack of systems to monitor vaccine use 
and potential adverse events (in addition to disease surveillance). Without 
strengthened infrastructure, funding for vaccines alone will not get vaccines 
to those who need them. The efforts of low-income countries to recruit and 
retain health care workers have been complicated by structural adjustment 
programs, recruitment of health care workers by program-specific activi-
ties such as HIV treatment and research, and by emigration to developed 
countries. Furthermore, developing nations are facing increases in chronic 
diseases, such as diabetes, and this may place additional requirements on 
the limited health care funds available. In both developed and developing 
nations, immunization may be an indicator of health care delivery system 
status and its contemporary challenges. For example, in low- and middle- 
income countries, a high vaccination rate in children may be indicative of 
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the overall strength or quality of the health care infrastructure (German et 
al., 2001). In the United States, the fact that some populations do not have 
access to immunization services is reflective of the health care system’s chal-
lenges in the area of access and payment.

Strategies for introducing human papilloma virus (HPV) vaccine, not 
currently supported by any of the global vaccine purchasing arrangements 
(UNICEF, PAHO), are under consideration by GAVI and others. HPV vac-
cine provides a forward-looking example of the utility of disease burden 
information to determine the cost-effectiveness of a vaccine in the global 
context. The introduction of HPV vaccines offers an opportunity to address 
a cause of substantial mortality, because women in developing countries 
typically do not have access to screening, detection, and treatment and could 
potentially benefit enormously from a vaccine that prevents the majority 
of cervical cancers. However, this will require a new immunization infra-
structure targeting adolescents, which will make demands on the systems 
and capacity. 

Recommendation 5-1: The National Vaccine Plan should call for 
the engagement of U.S. federal agencies and partners to support 
immunization capacity-building to implement new vaccines in 
low- to middle-income countries through the provision of exper-
tise and financial resources necessary to incorporate new vaccines, 
strengthen immunization infrastructure, and achieve higher levels 
of vaccination. One infrastructure component requiring specific 
attention is the development and implementation of surveillance 
systems for vaccination, disease burden, and vaccine safety that are 
innovative and appropriate for developing countries.

FINANCING VACCINE DEVELOPMENT AND PURCHASE

Vaccines are a cost-effective global public health strategy, and they are 
a good and in some cases excellent investment. For example, the World 
Bank’s 1993 World Development Report described interventions costing 
less than $100 per disability-adjusted life year (DALY) as “highly cost ef-
fective.” Glennerster and Kremer (2000) calculated the savings made pos-
sible by a malaria vaccine and found that over a 10-year horizon, $13 per 
DALY would be saved, including the cost of vaccine administration and 
of the U.S. tax incentive. Despite their cost-effectiveness, investment in the 
development of vaccines for low-to-moderate income countries is limited 
(WHO, 2003).

Just 10 percent of global investment in biomedical research and devel-
opment targets the needs of the world’s poorest 90 percent—the so-called 
10/90 gap, and this also applies to vaccine research and development (Flory 
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and Kitcher, 2004; Oxfam, 2008). The vaccine industry may not have suf-
ficient incentives, such as an ability to recoup high research and development 
costs and a reasonable return on investment, to develop vaccines solely for 
low-income countries (Batson and Milstien, 2008). A consequence of these 
factors for the global immunization enterprise has been an enormous lag in 
the development of vaccines needed to combat malaria, tuberculosis, and 
other diseases responsible for the great burden of illness and death in low- 
income countries. 

Funding for vaccine research and development for low- and middle- 
income countries has utilized two types of approaches called “push” and 
“pull” strategies.3 The former refers to direct support for technological 
and scientific research that turns an idea into a product, such as through 
tax credits and funding for investigator-initiated research (Grabowski, 
2005). The latter refers to enhancing the demand or creating a market for 
a given vaccine, for example, through an AMC—a recent example is the 
U.S. government’s purchases (through Project Bioshield) of vaccines needed 
to meet biodefense or pandemic preparedness goals (Milstien et al., 2006). 

Partnerships between foundations and the public sector are support-
ing some progress (Lieu et al., 2005). Changing this situation requires a 
creative blend of “push” and “pull” strategies, and over the past decade, 
novel partnerships between foundations, governments, and international 
organizations have led to some progress in addressing vaccine gaps for 
developing world needs. Several financing mechanisms have emerged. 
Advance-purchase agreements (also known as AMCs) have been proposed 
to increase incentives for the development and production of needed vac-
cines. The first pilot AMC to accelerate the development, production, and 
introduction of pneumococcal vaccines was developed by GAVI and became 
operational in June 2009 (Frew et al., 2008; GAVI, 2007; World Bank and 
GAVI, 2006). In such agreements purchasers commit in advance of product 
development to the purchase of specific vaccines meeting appropriate crite-
ria for low-income countries, at a fixed price specified in advance (Berndt 
and Hurvitz, 2005). Such arrangements are intended to reduce uncertainty 
about return on investment for pharmaceutical companies and give investors 
confidence (Berndt and Hurvitz, 2005). 

Another policy model that has been used successfully in the United 
States is the 1983 Orphan Drug Act that provides tax credits for research 

3 As noted in Chapter 1, the terms “push” and “pull” refer to strategies to spur vaccine 
research and development from the supply side and from the demand side, respectively. “Push” 
mechanisms include tax credits for research and development, as well as the traditional strategy 
of funding investigator-initiated research. “Pull” mechanisms include mandates and incentives 
such as the AMCs for diseases in the developing world and Biomedical Advance Research and 
Development Authority requests for proposals for bioterrorism countermeasures (Grabowski, 
2005).



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

��0 PRIORITIES FOR THE NATIONAL VACCINE PLAN

and development of products for neglected diseases as well as priority review 
and a “guaranteed seven-year market exclusivity that runs concurrently with 
any patent-exclusivity terms” (Grabowski, 2005). This strategy was further 
strengthened by the 2007 FDA Amendments Act that offered sponsors of a 
New Drug Application (NDA) or Biological License Application (BLA) for 
a product targeting a tropical disease a priority review voucher4 could be 
redeemed on a subsequent NDA or BLA or could be transferred and sold 
to another sponsor, generating income for the sponsor of an “orphan” vac-
cine (IOM, 2009a).

PDPs are another mechanism to spur research and development (first 
initiated by the Bill & Melinda Gates Foundation and The Rockefeller Foun-
dation). PDPs have emerged specifically to address neglected diseases that 
affect low-income countries and novel “social technology” that has the po-
tential to transform research and development to meet global health needs. 
PDPs bring together foundations, pharmaceutical companies, academia, and 
the public sector to support research and development of drugs and vac-
cines for neglected diseases, while reducing the risk and uncertainty inherent 
in pharmaceutical product development (Freire, 2007; Frew et al., 2008; 
IAVI, 2009; Oxfam, 2008; Sorenson, 2009). While AMCs are intended to 
pay only for successful vaccine development, PDPs pay at every step of the 
development process. PDPs have been substantially funded by foundations 
with generally modest support from governments (IOM, 2009c; Oxfam, 
2008). However, some PDP products are nearing the end of the pipeline and 
would benefit from an influx of funding to support them through the costly 
Phase III clinical trial and regulatory processes (Batson and Milstien, 2008). 
The unique operational strength of the PDP approach is that it generally 
entails building a portfolio of products against a single disease. This has the 
following advantages: vaccine design occurs across a variety of technologies 
using standard methods to compare them, there is an inherent incentive to 
terminate projects that are not promising and simply redirect resources, and 
PDPs can more easily mix and match technologies. The crucial decisions 
for PDPs include: how early to start along the development pipeline (earlier 
projects may carry more risk but also greater promise), what minimum 
standards a product must meet before it can be included in the portfolio, 
what the target product profile is, and finally, how to structure and manage 
the portfolio (how many projects, at which stages, what criteria to use in 
advancing projects between stages).5

One of GAVI’s objectives has been to support countries’ move toward 
sustainability of their vaccine needs. From 2000 to 2005, the GAVI Financ-
ing Task Force helped 50 countries examine their key financial concerns 

4 The voucher ensures review and action by the agency within six months of submission of 
that application.

5 Personal communication, M. Moree, Global Health Services, September 2009.
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with regard to immunization and to develop financial sustainability plans. 
Although GAVI found some signs of success, “huge funding gaps remain for 
these countries due to the initial underlying assumptions of the GAVI and 
financial sustainability plan model” (Kamara et al., 2008). Given current 
economic pressure on national health budgets, the fiscal sustainability of 
immunization will remain a great challenge (Lydon et al., 2007).

Many vaccines are used in both high- and low-income countries. His-
torically, once vaccines are developed, they become available in high-income 
countries first and in low-income countries much later, at lower prices. Dur-
ing this lag, mortality and morbidity from certain diseases continue to grow 
(Batson and Milstien, 2008). Thus, the challenge has been to find a way 
to facilitate timely access to new vaccines at a price low-income countries 
can afford. Differential pricing strategies involve charging different prices 
for the same vaccines, whereby “prices in affluent (and, to a lesser extent, 
middle income countries) exceed the marginal cost of production and dis-
tribution in these countries by enough, in aggregate, to cover the joint costs 
of R&D, while prices in [developing countries] cover only their marginal 
cost” (Danzon and Towse, 2003).

Bulk procurement systems, such as those used by UNICEF and PAHO 
(the Revolving Fund) set the greatly reduced prices they will pay for speci-
fied member countries. A uniform price would bar low-income countries 
from having access to a vaccine. Differential pricing serves as an incentive 
to multinational manufacturers to develop and continue to produce needed 
vaccines, it enables producers to expand revenues and profits by having a 
larger market for their product, and it also makes possible slightly lower 
prices for higher income countries (Plahte, 2005). Differential pricing is 
important to facilitate ongoing availability and use of the vaccines at af-
fordable prices (often paid for out of U.S. assistance funds) for the lowest 
income countries (i.e., GAVI-eligible). 

The committee finds that ways vaccines are priced have the potential 
to simultaneously achieve two different objectives: increase affordability 
of vaccines in lower income countries and increase incentives for manu-
facturers to innovate. The committee also finds that vaccine pricing is not 
always congruent with a country’s ability to pay. There is a difference be-
tween what a high-income country and a low-income country can afford, 
and pricing is generally consistent with that difference. However, certain 
international pricing mechanisms set the same price for low- and middle-
income countries. This may keep certain vaccine prices unnecessarily low 
and thus limit the manufacturer’s ability to recoup research and develop-
ment costs for vaccines for diseases endemic to low- and middle-income 
countries.
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Recommendation 5-2: The National Vaccine Plan should endorse 
active U.S. engagement in the development of global policy frame-
works to further global adherence to differential pricing in order 
to ensure access to needed vaccines in all countries.

Table 5-2 illustrates the extraordinary balancing act required of the 
global vaccine enterprise and the myriad governmental, multilateral and 
bilateral, industry, and non-governmental actors that are involved. 

SURVEILLANCE

Surveillance systems in industrialized and developing countries suffer from 
a number of common constraints, including a lack of human and material 
resources, weak infrastructure, poor coordination, and uncertain linkages be-
tween surveillance and response. However, these constraints are more pro-
nounced in developing countries, which bear the greatest burden of disease and 
are where new pathogens are more likely to emerge, old ones to reemerge, and 
drug-resistant strains to propagate. (GAO, 2001:16)

CDC defines public health surveillance as “the ongoing, systematic 
collection, analysis, interpretation, and dissemination of data about a 
health-related event for use in public health action to reduce morbidity and 
mortality and to improve health” (German et al., 2001). Establishing and 
maintaining effective surveillance for diseases and vaccine adverse events 
in low-resource environments presents considerable challenges. (Disease 
surveillance at or across international borders is particularly challenging.) 
Like the delivery of immunization services in general, surveillance relies on 
the existence of an adequate public health and health care infrastructure, 
the political will to support it, and many other resources. Many developing 

TABLE 5-2 The Complexity of Financing Global Vaccines and 
Immunization 

On the One Hand On the Other Hand

Investment in vaccine financing is 
humanitarian aid 

Investment in vaccine financing is enabling 
nations to stand on their own feet

Investment in vaccine financing is an 
investment in targeting help where it 
is needed most now (putting out fires)

Investment in vaccine financing is an 
investment in sustainable infrastructure 
(helping to prevent fires)

Vaccines are about improving health Vaccines are about economic development
It is critical to use the vaccines that exist 

today 
It is critical to develop the better vaccines that 

may be used tomorrow
Need to leverage the risk management 

benefits of long-term partnerships
Need to leverage the innovation and efficiency 

benefits of competition
Differential pricing: expanded access, 

justice 
Differential pricing: anti-efficiency, hard to 

enforce, unfair to middle-income nations
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countries have limited capacity to conduct surveillance of any kind, includ-
ing the surveillance of basic health indicators such as death rates, causes of 
death, or general burden of disease, let alone surveillance for specific dis-
eases and vaccine adverse events (GAO, 2004; IOM, 2007; WHO, 2009b). 
The World Health Organization operates an adverse event database—the 
Program for International Drug Monitoring—but reporting by most low- 
and middle-income countries has been extremely limited and in many cases 
non-existent (Letourneau et al., 2008).

Traditionally, surveillance consists of a chain of reporting that begins 
at the level of an “astute clinician” who detects an adverse event or disease 
and ends at the level of national public health authorities. In settings where 
health care providers may be limited in number and overburdened by the 
volume of patients to be seen, disease surveillance may not be a high prior-
ity, and the very first link in the chain may be missing. For this and other 
reasons, surveillance in developing countries requires creative uses of ap-
propriate technology and cannot necessarily rely on the methods and tools 
used to conduct surveillance in developed countries. One example may be 
found in the use of cell phones to report adverse events by individuals who 
receive a modest amount of training. Cell phones are a modern technology 
widely available in some of the farthest reaches of developing countries 
(IOM, 2007). (Box 5-1 describes the purpose of Vaccine Adverse Event 
Surveillance.)

CDC supports two programs intended to strengthen surveillance in 
developing countries: the International Emerging Infection Program and the 
Field Epidemiology Training Program/Field Epidemiology and Laboratory 
Training Program (FE[L]TP) (CDC, 2009a,b; GAO, 2004). CDC also has 
described several important criteria for decision making when develop-
ing surveillance systems: usefulness, flexibility, acceptability, portability, 

Box 5-1 
Purpose of Vaccine Adverse Event Surveillance

Adverse event surveillance serves several different purposes that are of vary-
ing importance to immunization programs. These include “(1) detection, correction 
and prevention of programmatic errors; (2) identification of problems with a specific 
vaccine lot or brand; (3) prevention of false blame from coincidental events; (4) 
maintenance of confidence by properly responding to parent/community concerns 
while increasing awareness; (5) generate new hypothesis (signal generation); 
(6) estimation of rates of adverse events following immunization (AEFI) in local 
populations; and (7) adjust informed consent, contraindications and benefit/risk 
analysis” (Duclos, 2004).
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stability, and cost. The same criteria apply to surveillance in developing 
countries, although some criteria may require additional consideration in 
that context (Buehler et al., 2004). At the committee’s June 2009 meeting 
with stakeholders for Goal 5 in the draft National Vaccine Plan, the com-
mittee heard that when surveillance data are not used, or findings are not 
communicated to the workers who gather and report data, the willingness 
to conduct surveillance may be adversely affected. This remark echoed 
comments at a past IOM (2007) workshop that when pathways for use of 
surveillance data are unclear, there is a decreased likelihood that countries 
will be willing to collect such data in the future because they cannot see a 
return on their investment. 

The best mix of surveillance interventions will vary from community to com-
munity. A challenge now is to do the operations research to adapt academic 
surveillance concepts to unique community circumstances. This is important 
not only in communities with strong health systems, but also in developing 
countries, where nontraditional approaches may be more essential and afford-
able than in places with a relative abundance of astute clinicians, laboratories, 
and hospitals, such as the United States. (IOM, 2007:50)

The capacity for surveillance (of disease, vaccine use, and adverse 
events) in low- and middle-income countries is variable, depending on the 
perceived importance of surveillance, available resources, infrastructure, 
regulation, and available expertise. Both in the 2007 IOM workshop and 
at the committee’s information-gathering meeting there was agreement that 
the U.S. government could contribute valuable expertise to countries devel-
oping innovative and appropriate surveillance systems to meet local needs. 
This may mean employing currently available techniques or may require 
innovative techniques (Curioso et al., 2005, 2007). 

Laboratory capacity is also a critical component of effective vaccine-
preventable disease surveillance. For example, laboratory diagnosis of yel-
low fever is invaluable because the clinical presentation can be non-specific 
and confused with other conditions. Also, determining the serogroup and 
type of an appropriate sample of meningococci has been useful for assess-
ing the potential and actual impact of vaccines. Improved and rapid agent-
 specific laboratory and field diagnostics to support surveillance objectives 
could be useful tools. Whatever the type of surveillance and new technolo-
gies employed, they need to be used in a thoughtful, well-planned manner 
that does not burden the system. 

The history of global polio immunization programs raises some impor-
tant questions about the future of immunization infrastructure and capacity, 
including surveillance, in a polio-free world. Polio eradication programs 
have served as a model for other programs, such as measles, and have led to 
the creation and mobilization of a variety of resources, including expertise. 
U.S. plans for technical assistance and resources to support capacity building 
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need to consider the transition away from polio to other diseases once polio 
is eradicated. This would help to ensure that the decades of good work on 
polio eradication serve as a foundation for more widespread strengthening 
of all components of the immunization and public health infrastructure in 
developing countries. 

There are several interesting case studies in global disease surveillance. 
One comes from GAVI’s Pneumococcal Vaccines Accelerated Development 
and Introduction Plan surveillance initiative, which aimed to “strengthen 
and expand surveillance of bacterial meningitis and pneumonia in develop-
ing countries” (Levine et al., 2009). The initiative included approximately 
90 sites in 15 countries, and a March 2009 supplement to the journal 
Clinical Infectious Diseases included overviews of some of these activities 
(Levine et al., 2009). The initiative conducted surveillance through networks 
of sites that were created and sustained through annual meetings for shar-
ing of data, best practices, and experiences. The initiative was primarily a 
collection of specifically-funded applied research studies, but it facilitated 
collaborations between national government decision makers and research-
ers, and may provide some interesting lessons that could be applied to more 
routine surveillance systems.

Global surveillance for avian influenza (H5N1) provides another case 
study of surveillance needs. The Wildlife Conservation Society has worked 
with individual governments to conduct surveillance of avian flu in wild 
birds (basic epidemiology and viral sample collection and characterization) 
in Mongolia. That surveillance program provided a candidate virus for the 
development of a human H5N1 influenza vaccine. These efforts have recent-
ly been integrated and combined with the global avian influenza network 
for surveillance to expand international surveillance for influenza in wild 
birds and promote the dissemination of surveillance information to govern-
ments, international organizations, and the private and public sectors. A key 
strategy has been training individuals and organizations to collect samples 
for analysis, and results are provided in an open access database. 

Although surveillance of adverse events following immunization in 
low- and middle-income countries is extremely limited and the underlying 
infrastructure is also limited, some targeted efforts have shown that adverse 
event surveillance is possible, especially in areas that have a basic public 
health infrastructure, such as health districts and personnel who can take 
reports and, in turn, convey them to central authorities. 
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Coordination

Effectiveness in achieving the goals of the National Vaccine Plan re-
quires (1) agreement on a shared purpose and vision among all relevant 
government entities and stakeholders, and (2) coordination of the complex 
network of actors and activities needed to achieve this goal. 

As the committee noted in its June 2008 letter report,1 it is impossible 
to evaluate the effect of the 1994 plan (HHS, 1994) because it had few 
measurable objectives and was largely a collection of short-term activities 
that were part of agency strategic plans and were scheduled to occur regard-
less of the National Vaccine Plan. Also, by many accounts, the 1994 plan 
developed by the National Vaccine Program Office (NVPO) with input from 
other agencies in the Department of Health and Human Services (HHS) was 
shelved (IOM, 2008). It was neither designed to be nor played the role of a 
“living” strategic document, and was not updated or evaluated as required 
by the 1986 law2 that called for a National Vaccine Plan. 

The committee’s charge did not explicitly mention the matter of coordi-
nation. However, coordination is at the heart of the National Vaccine Plan 
purpose, which is “to promote achievement of the National Vaccine Program 
mission by providing strategic direction and promoting coordinated action 
by vaccine and immunization enterprise stakeholders” (HHS, 2008:8). For 
this reason the committee found it difficult to separate the goals and the 
priorities identified for the plan from the question of how coordination on 
these matters could be accomplished. Additionally, in a letter to the Institute 

1 Full letter report available in Appendix D.
2 National Childhood Vaccine Injury Act, Public Law 99-660, 42 U.S.C. 300aa-1, § 2101 

1986.
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of Medicine (IOM) committee (provided in Appendix B) the National Vac-
cine Advisory Committee (NVAC) urged the IOM committee to comment 
on NVPO’s coordinating role with regard to the National Vaccine Plan, 
including interagency and interdepartmental coordination and coordination 
with external stakeholders.

In this chapter, the committee examines what it considers the inextrica-
ble link between NVPO’s effectiveness to coordinate and the plan’s success, 
and develops the rationale for strengthening NVPO to ensure successful 
implementation and maintenance of the National Vaccine Plan as a tool 
for coordination on critical issues in the national vaccine program.3 This 
chapter also discusses several case studies that illustrate the effects of a lack 
of coordination: unmet challenges and unmet statutory responsibilities. 

COORDINATION: ESSENTIAL TO PLAN SUCCESS 

The IOM committee received input from multiple stakeholders on 
NVPO’s role, authority, and resources and its ability to coordinate on com-
munication and research prioritization (IOM, 2009a,b,c). NVPO’s role and 
effectiveness also have been reviewed and discussed by Cooper et al. (2008), 
and were the subject of an evaluation conducted by RAND Corporation. 
RAND found that NVAC’s role and effectiveness have suffered as a result of 
the fact that NVPO is underfunded and understaffed (Ringel et al., 2009).

The committee believes that coordination will not occur in areas where 
it is needed in the absence of a federal entity that can support it, and that 
the 1986 National Childhood Vaccine Injury Act (NCVIA) defined such an 
entity and outlined its responsibilities. NVPO was established to comply 
with the act but has not been given the opportunity to play the crucial role 
described in the statute (i.e., “coordinate and provide direction” to relevant 
government agencies in several areas of the National Vaccine Program).4 

It was not given the resources described in the act or the authority needed 
to motivate and facilitate coordination on major challenges facing the U.S. 
immunization effort in the past two decades.

Public administration literature on interorganizational coordination 

3 In this report, the committee uses national �accine program in lower case to denote the 
vast and complex network of actors and actions related to vaccines and immunization, and 
uses National Vaccine Program (per the 1986 act) when referring to the governmental agencies 
that have responsibilities related to vaccines and immunization.

4 The 1986 act charged the National Vaccine Program (whose operational arm is NVPO) 
with coordinating and providing direction in the areas of vaccine research, vaccine develop-
ment, safety and efficacy testing of vaccines, licensing of vaccine manufacturers and vaccines, 
distribution and use of vaccines, evaluating the need for and the effectiveness and adverse 
effects of vaccines and immunization activities; with coordinating governmental and non-
governmental activities; and with funding of federal agencies in implementing the National 
Vaccine Plan.
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offers several concepts that may be useful to understanding the role and 
potential of NVPO. The National Vaccine Program is an interorganiza-
tional network—a set of federal organizations linked by common purpose 
in relationships that vary in strength and complexity (Provan et al., 2007). 
The literature describes entities such as NVPO as network administration 
organizations (Provan et al., 2007) or as coordinating units (Alexander, 
1993). These terms refer to entities created expressly to support and facili-
tate coordination and collaboration among the organizations in a network; 
these entities generally do not have any “line” functions and are not respon-
sible for implementing any of the tasks they are charged with coordinating 
(Alexander, 1993). However, entities charged with facilitating interorgani-
zational coordination have the potential to be powerful and effective under 
certain conditions. Notably, a balance of authority and resources is needed 
to enable such entities to be effective—“If it has decision-making power but 
lacks implementation resources, the coordinating unit may suffer a ‘crisis of 
competence;’ if it controls resources but lacks authority, it may encounter 
a ‘crisis of legitimacy’” (Alexander, 1993:337). As discussed in this chapter 
and elsewhere in the report, NVPO has neither sufficient authority to “co-
ordinate and provide direction”5 nor resources to accomplish its statutory 
responsibilities and optimally support the various roles it plays as a coordi-
nator both within government and with stakeholders. 

Interorganizational networks use a variety of formal and informal 
tools to facilitate coordination, including agreements, contracts, and plans 
(Alexander, 1993; Graddy, 2008; Provan et al., 2007). The coordinating 
tool for the National Vaccine Program is the National Vaccine Plan, but as 
noted in this report, it has been underused. 

The need for high-level coordination in important areas of the National 
Vaccine Program has been noted by a Congressional Research Service report 
that described the large group of federal agencies with roles in vaccines and 
immunization but noted that “[t]here is no central federal authority for 
vaccine policy” (Thaul, 2005),6 and has been noted repeatedly by NVAC 
(NVAC, 2009; Appendix B). Over the years, there have been efforts at dif-
ferent levels to coordinate the actions of government agencies responsible 
for vaccine and immunization policies and programs. The large and complex 
network of government agencies and diverse stakeholders understandably 
requires a variety of mechanisms, processes, and groups to achieve some 
shared goals. Examples of prior or existing entities created within the Na-
tional Vaccine Program include the Interagency Vaccine Group, an ongoing 
activity, and the Task Force on Safety of Childhood Vaccines, a temporary 
group that produced an important report on vaccine safety (NIAID, 1998). 

5 National Childhood Vaccine Injury Act, Public Law 99-660.
6 Similarly, a 1993 report of the HHS Office of the Inspector General described NVPO’s 

mission as “bring[ing] coherence to a fragmented immunization system” (OIG, 1993).
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Similarly, each government agency undertakes its own internal efforts to 
coordinate activities and ensure efficient and satisfactory achievement 
of its own strategic plans, budgetary imperatives, and commitments to 
constituencies. 

It is apparent that the responsibilities of the National Vaccine Program 
described in the 1986 statute do not refer merely to ad hoc interorgani-
zational committees or other informal and often temporary structures for 
coordination (called interorganizational groups in the public administration 
literature [Alexander, 1993]). The law clearly describes a central coordinat-
ing unit with its own budget, staff, and scope of work separate from those 
of federal agencies concerned with vaccines and immunization, and NVPO 
was clearly established to be that entity. Below, the committee summarizes 
some of the differences between interorganizational groups (in this case, the 
Interagency Vaccine Group) that arise within networks such as the National 
Vaccine Program, and coordinating units, such as NVPO, that are created, 
resourced, and empowered specifically to facilitate coordination (see Table 
6-1).

Why Authority and Resources Are Needed

What then is the nature of structural arrangements that are likely to be associ-
ated with inter-organizational effectiveness? First, a clear delineation of roles 
and responsibilities is critical for effective collective action. Transaction costs 
decline and uncertainty is reduced when the roles of constituent parties are 
clearly delineated. In addition, some mechanism must direct resources to collec-
tive activities, rather than individual organizational goals. (Graddy, 2008)

NVPO’s authority to facilitate and even compel coordination in areas of 
great importance to the success of the National Vaccine Program was never 
clarified, and the office has struggled to reach its full potential. NVPO is lo-
cated in the Office of Public Health and Science, which is led by the Assistant 
Secretary for Health. It seems that soon after the act was signed into law by 
an administration that had “grave reservations” about it (Reagan, 1986), 
the National Vaccine Plan and the statutory requirement for a process of 
implementing, assessing effectiveness of, and periodically updating the plan 
ceased to be a priority for HHS leadership. Over the following two decades, 
NVPO’s budget to support coordination never reached even the baseline 
established by the 1986 act (see Introduction for additional information).

In 1986, the Assistant Secretary for Health had line and budgetary 
authority over the agencies of the Public Health Service (PHS). Follow-
ing major changes in the composition of the department in the 1980s and 
1990s, authority over the PHS agencies was transferred to the Secretary of 
HHS and the Assistant Secretary for Health was named primary advisor 
to the Secretary on public health matters (HHS, 2009). Some attribute the 
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challenges faced by NVPO to the shift in the role of the Assistant Secre-
tary for Health, but it is unclear whether that is the case. The committee 
believes that a structural change is not necessarily an appropriate solution 
for an operational problem. The Assistant Secretary for Health represents 
the Secretary. Therefore, a strong secretarial endorsement of NVPO and 
the National Vaccine Plan, conveyed through the Assistant Secretary as a 
departmental policy and priority, and a forceful call for the full participation 
of relevant HHS agencies would be sufficient to clarify NVPO’s authority 
and the plan’s relevance. 

Information gathered for a 2009 review of the effectiveness of NVAC 

TABLE 6-1 Comparison of Two Types of Coordinating Mechanisms at 
HHS

Coordinating Structure
Interorganizational 
Group Coordinating Unit

Example •	 The Interagency 
Vaccine Group and 
similar entities 

•	 National Vaccine Program 
Office 

Resources •	 No separate resources 
for the group 

•	 No staff to support 
the group

•	 Representatives of 
different agencies 
(e.g., CDC,a NIH,b 
FDA),c each with 
its own authority, 
agenda and priorities, 
responsibilities, 
budgets, expectations, 
etc.

•	 A separate budget, authority 
(derived from statute and 
endorsed by Secretary and 
Assistant Secretary of Health) 

•	 Dedicated staff charged 
with facilitating interagency 
coordination and other related 
duties (NVPO serves as 
secretariat of NVAC)

Purpose •	 Confer, share 
information, work 
on issues of mutual 
interest through 
regular meetings and 
calls

•	 Coordinate and provide 
direction on longer term 
strategic issues described in 
the National Vaccine Plan

Public interface •	 Noned •	 National Vaccine Advisory 
Committee

 a Centers for Disease Control and Prevention.
 b National Institutes of Health.
 c Food and Drug Administration.
 d However, some of the agencies represented have their own federal advisory committee.
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in fulfilling its role as advisors to the National Vaccine Program and its Di-
rector (the Assistant Secretary for Health) included input from former and 
current members of NVAC, and NVPO’s lack of resources and adequate 
staffing was a frequent theme of key informant interviews (Ringel et al., 
2009). The review also included references to areas where NVPO expertise 
could be strengthened, such as communication. 

Effects of the Gap in Coordination

Evidence of the need for a higher level of coordination and an effective 
coordinating entity may be found in two areas: (1) unmet challenges and 
(2) unmet statutory responsibilities described by the 1986 act. 

Unmet Challenges

First, the need for alternate production methods for influenza vaccine 
(such as cell culture) has been recognized for decades, but manufacturers 
continue to rely on egg-based vaccine production nearly seven decades after 
development of the first influenza vaccine. Significant progress in the direc-
tion of cell-based vaccine was not made until the emergence of the 2009 
influenza pandemic and the critical need to increase vaccine production 
capacity. Although many factors contributed to maintenance of the status 
quo, one can postulate that a coherent effort led by NVPO could have 
encouraged targeted research funded by the National Institute of Allergy 
and Infectious Diseases (NIAID) to undertake the necessary initial studies. 
Strategic approaches to licensing alternate production methods would need 
to engage the Food and Drug Administration (FDA), but would also need 
to consider financial incentives. As an example, companies currently have 
little or no incentive to invest the very substantial financial and personnel 
resources needed to apply for licensure of a new production method when 
the current method is viable.

Pandemic influenza also provides a positive example regarding the util-
ity of NVPO coordination. The emergence of H1N1 has occasioned a newly 
heightened profile for NVPO that has filled the gap of limited coordination 
among the various government agencies, including FDA, CMS (Centers for 
Medicare & Medicaid Services), CDC (Centers for Disease Control and 
Prevention), and the Department of Defense, responsible for managing some 
aspect of H1N1 vaccine safety. NVPO convened an interagency working 
group to ensure coordination and collaboration on safety protocols related 
to the 2009 H1N1 pandemic influenza vaccine and is providing a crucial 
convening function and serving as a clearinghouse for all safety information 
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related to the new vaccine.7 With regard to the H1N1 pandemic influenza 
vaccine effort, NVPO’s potential as a coordinating entity has blossomed. 
The Assistant Secretary for Health and the Assistant Secretary for Prepared-
ness and Response have shown support for NVPO in letters to NVAC and 
comments made at meetings. It is important to ensure that this example of 
NVPO’s potential does not remain a rare exception and that it is not de-
pendent on the support or goodwill of specific individuals or officials. The 
full support and imprimatur of the Secretary of HHS is needed to clarify 
NVPO’s authority.

Second, communication about vaccine safety issues—clarity and trans-
parency about the safety system, including areas of uncertainty—has been 
a consistent challenge that has not been appropriately met. By calling for 
a coordinated national strategy for vaccine communication and its well-
resourced implementation, the National Vaccine Plan and coordination by 
NVPO can help guide public health communication about vaccines and im-
munization toward greater transparency, sophistication, and cohesion. The 
public engagement efforts conducted by CDC and increasingly, by NVPO, 
illustrate one positive area of vaccine communication, where efforts are 
made to bring together the public health and medical communities with 
groups opposed to vaccines (and others whose concerns about vaccine safety 
inform their refusal of some or all vaccinations). 

Third, in Chapter 1 the committee discussed the need for a periodic, 
systematic process for prioritizing candidate vaccines and recommended 
more coordinated research and development of priority vaccines. The com-
mittee asserts that enhanced coordination by a stronger and better resourced 
NVPO may have supported the establishment and maintenance of such a 
process sooner. Such an action could have led to better alignment of basic 
research with public health and other needs for specific vaccines. As fur-
ther discussed in Chapter 1, pharmaceutical research has made advances in 
identifying compounds that may enhance immune response to a vaccine. 
These compounds, called adjuvants, may be added to a vaccine or may 
be administered concurrently with a vaccine, and effects of their use may 
include needing less antigen in the vaccine and better immune response in 
the elderly and newborns (Aguilar and Rodríguez, 2007). Due to several 
regulatory and scientific obstacles, the United States has been slower to 
evaluate and license vaccines containing adjuvants other than alum. Novel 
adjuvants may pose novel safety concerns, but they also may hold great 
promise with their potential to lessen the amount of antigen needed and to 
strengthen immune reaction and therefore, vaccine effectiveness, in older 
adults. The committee asserts that enhanced coordination by a stronger and 
better resourced NVPO might have contributed to more rapid resolution of 

7 Personal communication, G. Lee and S. Black, September 9, 2009.
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scientific and regulatory questions (including concerns about the safety of 
adjuvants) and integration of adjuvants into U.S. vaccines. As an example, 
one of NVPO’s responsibilities is a convening role. Through the membership 
of NVAC, NVPO is uniquely able to engage industry representatives with 
other stakeholders. NVPO and NVAC have convened meetings and devel-
oped proceedings and reports on several matters of relevance to the future 
of the vaccine industry. These included the 2000 Workshop on Aluminum 
in Vaccines, which included a call for research on new adjuvants (Eickhoff 
and Myers, 2002). 

Statutory Responsibilities That Ha�e Not Been Met

The 1986 NCVIA charged the National Vaccine Program, and thus 
NVPO, to provide supplementary funding to government agencies (e.g., 
CDC, NIH [National Institutes of Health], FDA) to implement the National 
Vaccine Plan.

The Director of the Program shall make available to Federal agencies involved 
in the implementation of the plan8 issued under section 2103 funds appropri-
ated under section 2106 to supplement the funds otherwise available to such 
agencies for activities under the plan. (Public Law 99-660, Title XXI, Subtitle 1, 
Section 2102:3757)

Section 2106 of the act authorized the appropriation of $20 million 
dollars in the first year of the program’s existence (projected to be 1987, 
but NVPO did not come into existence until 1991), with annual increases 
of $2.5 million. This level of funding was never allocated to NVPO, and as 
described in the introductory chapter, NVPO’s funding decreased sharply 
for several years, and then increased to its current, modest level of just un-
der $7 million (House of Representatives, 1995). As a result of its limited 
funding and staffing, NVPO’s ability to “coordinate and provide direction” 
in the areas outlined by the act has been hampered, resulting in the missed 
opportunities described above.

FACTORS CONTRIBUTING TO THE PROBLEM

There are several factors that contribute to the problem of an inad-
equately supported NVPO, a National Vaccine Plan that was not updated, 
and a series of major and persistent systemic challenges (including the un-
met challenges described above) that have not been addressed sufficiently. 
Factors include (1) statutory limitations, (2) inadequate funding and staff 
resources for NVPO, (3) vaguely defined responsibilities for NVPO, and (4) 
resistance from other agencies and inertia. 

8 Section 2103 calls for the National Vaccine Plan.
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First, the 1986 act is limited in two ways. Its existence alone will not 
ensure that the activities described will be accomplished. Attention and 
support at the departmental level is necessary. Further the act itself lacks 
any built-in incentives for the department to support the formal structure 
for coordination it describes, to attract the relevant agencies to work with 
NVPO as the coordinator, and to actively participate in developing an 
actionable and measureable (in terms of outcomes in disease prevention, 
innovation, and efficiency and effectiveness in the delivery of immunization 
services) plan, which is needed to ensure the plan’s success.

Second, NVPO’s funding and staff resources are not adequate to sup-
port its coordinating role. At the time this report was written, NVPO had a 
staff of five and a budget of $6.9 million for FY2009. The budget covers the 
FTEs (full-time employees) and program activities, including the Strategic Is-
sues in Vaccine Research Program (SIVR, known before 2007 as the “unmet 
needs fund”) that has provided competitive, peer-reviewed grants to HHS 
agencies and academic researchers. According to NVAC meeting materi-
als from 2005 and 2006 (the most recent information about the program 
that is publicly available), the research fund supported projects totaling 
approximately $4-5 million dollars (NVAC, 2006; Schwartz, 2005, 2006). 
The minutes from a 2007 NVAC meeting include the following description 
of 2007 funding disbursed by the program:

A total of 31 projects were funded from a pool of over $4 million, with an aver-
age award of $129,000. Of these projects, 19 were continuation projects in one 
of the previous year’s priority topic areas, and 12 projects are new proposals 
in one of the 5 priority areas for 2007 established with NVAC input: Vaccine 
safety, adolescent vaccination, vaccine economics and financing, public engage-
ment, and improved diagnostic tests for vaccine-preventable diseases (VPDs). 
Notably, nine of the new projects included interagency collaborations, a real 
success of the program. (NVAC, 2007)

The SIVR program is a unique mechanism for dispersing funding to 
conduct research that may not be supported by other federal agencies 
to advance vaccine research. (This is consistent with provisions in the 1986 
act that called for specific funds to “supplement the funds otherwise avail-
able to such agencies for activities under the plan” [Public Law 99-660, 
42 U.S.C. 300aa-6].) It is also noteworthy that collaborative interagency 
projects funded by the program constitute a concrete and potentially fruitful 
way to facilitate collaboration on critical issues.

Third, NVPO’s role is vaguely defined. On NVPO’s website, its role 
is described as “coordinating and ensuring collaboration among the many 
federal agencies involved in vaccine and immunization activities. The NVPO 
provides leadership and coordination among Federal agencies, as they work 
together to carry out the goals of the National Vaccine Plan” (NVPO, 2009). 
The website lists the following NVPO functions:
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• Coordinate and integrate activities of all federal agencies involved 
in immunization efforts,

• Ensure that these agencies collaborate, so that immunization activi-
ties are carried out in an efficient, consistent, and timely manner,

• Develop and implement strategies for achieving the highest possible 
level of prevention of human diseases through immunization and the highest 
possible level of prevention of adverse reactions to vaccines, and

• Ensure that minimal gaps occur in federal planning of vaccine and 
immunization activities.

The committee believes that NVPO is capable of playing several very 
specific roles in fulfilling its statutory responsibilities, some in conjunction 
with and in support of NVAC. Some of these roles are currently part of 
NVPO’s scope of work but can be considerably strengthened and expanded. 
Others are consistent with statutory framework provided by the 1986 law 
and denote areas of potential NVPO activity. These roles include

1. Facilitating expert guidance on emerging issues characterized 
by high level of uncertainty, unfolding in real-time, and requiring rapid 
response,

2. Public engagement on major topics in vaccines and immunization,
3. Convening a diverse range of stakeholders to discuss complex chal-

lenges in the field,
4. Funding certain types of research through its fund for the SIVR 

program (proposals are peer-reviewed by NVAC),
5. Assisting in the formation of communication strategy and coordi-

nating department-level/interagency messages to the public about vaccine 
issues,

6. Through NVAC, providing a unique forum in which industry rep-
resentatives can fully participate, and 

7. Spotlight special critical issues (examples include the measles White 
Paper that represented an analysis of system failures leading to the measles 
epidemic of 1989-1990 [NVAC, 1991], influenza vaccine shortages, and 
topics in vaccine research and development) and effectively communicate 
them to diverse audiences including the public.

NVPO’s functions would not involve micromanaging or second-guess-
ing specific aspects of vaccine regulation or research spearheaded by other 
agencies. PHS agencies (e.g., CDC, FDA, NIH) have their own strategic 
plans, agendas, priorities, and budgets. NVPO’s coordinating role would be 
limited to issues of a high (policy) level and great importance that require 
joint action and input or assistance from the stakeholders.

Finally, as it is frequently noted, everyone likes coordination but no one 



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

COORDINATION ���

wants to be coordinated. Given NVPO’s lack of authority and resources that 
could serve as incentives for agencies to work together on specific issues, it 
seemed apparent to the committee that there has been some understandable 
resistance by various agencies to become fully involved in the type of coor-
dination described in the 1986 act. For example, the committee heard at its 
first meeting in March 2008 that because agencies’ primary commitments 
are to their mission and their own strategic plans, that will inevitably affect 
how they will view a call to interagency coordination (IOM, 2008). The 
committee also heard statements suggesting that government collaboration 
may be most effective and productive:

• in response to a crisis (e.g., SARS, H5N1, and current H1N1 experi-
ence); and

• when there is a congressional mandate, as was the case with the 
successful effort to accelerate acellular pertussis vaccine development that 
involved NIH/NIAID, FDA, and support from NVPO (Klein, 1995).

Although sympathetic to the intense challenges and demanding agen-
das that face federal agencies, the committee believes that NVPO can and 
should be more proactive in assuming responsibility for implementation of 
the National Vaccine Plan, and the agencies more receptive to NVPO’s co-
ordination than has been the case in the past. The committee asserts that a 
fundamental contribution of an effective strategic plan for coordination is 
that it positions partners (e.g., agencies and stakeholders) both to be pro-
active and to be strategically and synergistically reactive. The challenging 
contemporary environment on matters related to vaccine communication 
and vaccine safety is something akin to a crisis that in the committee’s view 
warrants collaboration and coordination. Also, limited high-level support 
for NVPO and the plan as evident in inadequate funding of the office and in 
the 14 years that passed between the first and second plans, the lack of clar-
ity about NVPO’s functions and relationships with agencies, and the lack 
of a clear vision in the draft plan may all contribute to agency reluctance to 
fully participate in the plan. 

FIxING THE COORDINATION GAP 

Although coordination is not always possible, or even necessary, there 
are areas where it is critical. For example, using a vaccine research agenda to 
spur the efficient development of priority vaccines requires coordination at a 
high level. Building a structured way of identifying and addressing emerging 
safety information, where appropriate, useful, and realistic, requires input 
from multiple agencies and external stakeholders. Each agency has its own 
fairly distinct responsibilities in the area of vaccines and vaccination, but 
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there are areas where it is important to ensure cost-effective use of finite 
funds available to the federal government and to address redundancy and 
duplication of effort. There also are areas where one agency’s efforts are 
not enough to reach an important goal, and where coordination between 
the federal government and stakeholders is necessary. 

Based on its information-gathering, including input from national 
stakeholders, and on its review of the evidence, the committee believes that 
the absence or gap at the heart of the nation’s vaccine program is at least 
a partial hindrance to addressing some of the most important challenges 
facing the program, including addressing public concern about the safety 
of vaccines, taking full advantage of the national health information tech-
nology effort (to support the data and scientific needs of the immunization 
program), and ensuring that the national effort to transform health care 
strengthens the availability, quality, and access to immunization services. 

The committee asserts that because vaccines and immunization consti-
tute a major public health matter that involves multiple government agencies 
and has great importance to the public’s health, an effective coordinating 
entity is needed, and effectiveness is dependent on authority and funding 
commensurate with the task at hand. A strengthened NVPO could play the 
role intended by the 1986 statute in coordinating the nation’s actions related 
to vaccines and immunization. As described in this and previous chapters, 
coordination could occur in several ways and may involve NVPO in extend-
ing, amplifying, or complementing the functions of other HHS agencies with 
vaccine-related responsibilities by serving as a convener of effective, action-
oriented9 meetings; a resource for strategic planning and evaluation; a fund-
ing source for strategic topics in vaccine research (i.e., the SIVR program); 
and as a better resourced secretariat to support the activities of NVAC. Be-
cause it is not part of CDC, NIH, FDA, CMS, or the Health Resources and 
Services Administration, NVPO occupies a somewhat independent place 
in the program and has a unique vantage point. Given adequate author-
ity, staff, and funding, it could cultivate its ability to develop the potential 
afforded to it by that vantage point. An example of NVPO’s potential as 
promoter of interagency coordination may be found early in its history. In 
1991, 3 years before its funding and staff were sharply reduced, NVPO pro-
vided 8 FTEs and almost $1.9 million to FDA, and that support resulted in 
development of a safer pertussis vaccine and other vaccine-related activities 
(IOM, 1993). A contemporary example of NVPO’s potential may be found 
in the assignment to and evolving responsibility of NVPO to coordinate a 
national response in the monitoring of H1N1 vaccine safety. 

9 Meetings that are more than just a forum for discussion.



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

COORDINATION	 151

Recommendation 6-1: The Secretary of HHS should actively dem-
onstrate the Department’s support for the National Vaccine Plan 
by:

 (1) clarifying its primacy as the strategic planning tool ap-
plicable to all federal agencies with roles in the National Vaccine 
Program, and
 (2) allocating the resources necessary to assure robust planning 
and implementation, with coordination by the National Vaccine 
Program Office.

CONCluDiNg ObSeRVaTiONS

It is important to note here that a plan is a paper document that cannot 
mobilize action or facilitate coordination by simply being. A stronger, well-
resourced NVPO is needed to breathe life into the plan, facilitating initial 
coordination necessary to bring agencies and stakeholders to the table to 
finalize and implement the plan, and overseeing the periodic updating of the 
plan and evaluation of what is achieved.
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Act (Public Law 99-660)
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1

June 10, 2008

Dr. Bruce Gellin, MD, MPH 
Director
National Vaccine Program Office  
U.S. Department of Health and Human Services 
Hubert H. Humphrey Building  
200 Independence Avenue, SW 
Room 715H  
Washington, DC 20201–0004  

Dear Dr. Gellin: 

The Committee on Review of Priorities in the National Vaccine Plan is pleased to 
offer you its letter report, Initial Guidance for an Update to the National Vaccine Plan.
The committee has been given a statement of task in two parts (see Appendix B). The 
second part tasks the committee with reviewing priorities in the update to the National 
Vaccine Plan, which is currently under development by an interagency group led by the 
National Vaccine Program Office (NVPO). The first part of the statement of task asks the 
committee to review the 1994 National Vaccine Plan1 and then provide guidance on the 
development of the update to the plan.2 This letter report responds to the first part of the 
statement of task. 

As part of its information-gathering activities, the committee held a meeting that 
included presentations from representatives of NVPO and several Department of Health 
and Human Services (DHHS) agencies on the development of the 1994 plan, on 
accomplishments since 1994, and on early thinking about the update to the plan (see 
Appendix C for the meeting agenda). The committee also reviewed relevant literature, 
and study staff along with one or two committee members held informal conversations 
with several individuals familiar with the 1994 plan and its development. 

BACKGROUND

NVPO was established by the enactment of Title XXI of the Public Health 
Service Act (Public Law 99-660), which also called for the preparation of the National 
Vaccine Plan. The language of the 1994 plan provides the following description of 
NVPO’s role: 

1 The 1994 National Vaccine Plan is available at http://www.hhs.gov/nvpo/vacc_plan/.
2 The committee’s other tasks include holding five workshops with national expert stakeholders in 
medicine, public health, industry, and vaccinology to review publicly available, draft planning documents 
from the Department of Health and Human Services, and then preparing a report with conclusions and 
recommendations about priority actions within the major components of the draft update to the new 
National Vaccine Plan. 
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[T]he principal coordinating organization for the NVP is the National Vaccine 
Program Office (NVPO), within the Public Health Service (PHS). The NVPO’s 
responsibilities include providing overall leadership for the collaborative effort 
and monitoring the progress being made in achieving the plan’s goals. Within the 
PHS, the NVPO has the task of reviewing all budget requests associated with 
vaccine development and immunization programs to ensure that all major 
priorities are adequately covered and that there is no duplication of effort. 
(NVPO, 1994) 

The legislation represented a response to several different developments. These 
developments included problems of vaccine safety; the reemergence of vaccine-
preventable diseases, especially pertussis and measles, in the United States and other 
developed countries; the persistence of these and other vaccine-preventable diseases in 
developing countries; and vaccine industry concern regarding financial and liability-
related impediments to the development of new vaccines. The legislation also contained 
provisions aimed at improved monitoring of the safety of recommended vaccines and at 
reducing industry concern about liability risks. The Vaccine Adverse Events Reporting 
System (VAERS) and the National Vaccine Injury Compensation Program both became 
operational in 1988. 

The release of the 1994 National Vaccine Plan coincided with other federal action 
to expand immunization coverage among children and adults. Such actions included 
increased federal appropriations for state immunization efforts and passage of the 
Vaccines for Children (VFC) amendments to Medicaid (Public Law 103-66). VFC, 
building on the existing entitlement to immunizations for children enrolled in Medicaid, 
strengthened federal immunization coverage standards while extending the immunization 
entitlement to uninsured children, children served by American Indian and Alaska Native 
health programs, and underinsured children served through Federally Qualified Health 
Centers (FQHCs). In 1990, DHHS released Healthy People 2000, which set forth 19 
objectives related to reducing infectious disease and improving immunization coverage 
among children and adults.  

Various nonprofit organizations interested in children’s health and welfare also 
were part of efforts in the early 1990s to improve immunization services. Every Child By 
Two, for example, sought to draw family and community attention to the need to ensure 
that young children received vaccines according to the recommended schedule, not 
simply in response to school entry requirements. The Children’s Vaccine Initiative, 
begun in 1990 under the auspices of United Nations agencies, focused on delivery of 
vaccines to children in developing countries.
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Features of the 1994 National Vaccine Plan 

The plan was to “establish priorities in research and the development, testing, 
licensing, production, procurement, distribution, and effective use of vaccines, describe 
an optimal use of resources to carry out such priorities, and describe how each of the 
various departments and agencies will carry out their functions in consultation and 
coordination with the [National Vaccine] Program and in conformity with such 
priorities.” The 1994 plan’s aims included reducing “the incidence of infectious diseases 
through vaccine development and immunization” and integrating all U.S. efforts on 
vaccine development and immunization, whether their focus was domestic or global 
(NVPO, 1994: p. 13). The plan had four goals3: (1) to develop new and improved 
vaccines; (2) to ensure the optimal safety and effectiveness of vaccines and 
immunization; (3) to better educate the public and members of the health professions on 
the benefits and risks of immunizations; and (4) to achieve better use of existing vaccines 
to prevent disease, disability, and death. The plan also offered 26 objectives along with 
more than 70 strategies for achieving those objectives. In addition, 14 anticipated 
outcomes were offered as a basis for judging the success of the plan (see Appendix D).  

The Committee’s Approach to Reviewing the Plan 

The committee reviewed the goals, objectives, strategies, and anticipated 
outcomes presented in the plan. In the interest of time and in recognition of the statement 
of task and the plan’s acknowledged limitations (notably, the lack of measurable 
objectives), the committee did not undertake a point-by-point evaluation of what the plan 
has or has not achieved. Instead, in the first section of this letter report, the committee 
examines what has changed in the broader social, policy, and economic context of 
vaccine development and immunization, and highlights several areas where noteworthy 
progress has been made, particularly by federal agencies. The committee acknowledges 
that progress in developing and delivering vaccines has benefited from essential 
contributions by other stakeholders, including researchers, manufacturers, state and local 
public health agencies, and health care providers. In the second section of this letter 
report, the committee uses what it learned from reviewing the 1994 plan and the process 
of preparing it to distill key elements. Based on these elements, the committee offers 
guidance to NVPO and its partners on developing the update to the national vaccine plan.

CHANGES SINCE 1994 

Important changes in the world, in American society, and in the delivery and 
financing of health care have occurred or have grown in prominence since 1994. For 
example, several key changes have been made in how the U.S. health care delivery 
system is organized. More elderly and underserved populations receive health care, 
including immunizations, through private health care delivery systems under the auspices 
of Medicaid and Medicare managed care programs.4 With significant government-

3 NVPO intends to retain these goals to structure the update to the plan. 
4 According to CMS, two-thirds of the Medicaid population is enrolled in managed care organizations 
(more than 90 percent in many states). There are now over 500 separate managed care plans nationally 
providing health services to more than 40 million enrollees (CMS, 2006).
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financed immunization activity now occurring through private entities that have a role in 
and the ability to influence coverage and financing decisions, there is growing 
dependence on the private sector to ensure that immunization goals for senior and 
underserved populations are met.  

Like other medical products, vaccines have benefits and risks, and in recent 
decades vaccine safety has emerged as an important topic both for the public health and 
medical communities and for the public. Research on vaccine safety has increased and 
regulatory attention to safety has intensified. Milestones include the withdrawal in 1999 
of the first licensed rotavirus vaccine after cases of intussusception were reported to 
VAERS and subsequent research by CDC showed that this type of bowel obstruction 
occurred with significantly increased frequency after rotavirus vaccine administration, 
and the replacement of older pertussis and polio vaccines with safer products (see below). 
Multiple factors converged to facilitate the emergence of an increasingly organized and 
vocal movement that questions the need for vaccines and their safety in general and 
alleges that specific vaccines, features of vaccines, or the expansion of the pediatric 
immunization schedule in the past 15 years have caused health problems in some 
children. These factors include the decline in the incidence of vaccine-preventable 
diseases in the United States, the greater interest in complementary and alternative 
medicine, an increase in consumerism, broader public concern about the varied risks 
inherent in modern life, a growing public mistrust of government agencies, and the 
proliferation of electronic communication (Clements and Ratzan, 2003; Clements et al., 
1999; Colgrove and Bayer, 2005). 

Major transformation also has occurred in the area of funding for vaccine 
research, both globally and domestically. In the United States, the federal government 
has a greater role in funding and guiding the development and evaluation of vaccines, 
particularly those directed against pandemic influenza and potential agents of 
bioterrorism. Globally, the Bill & Melinda Gates Foundation and international 
partnerships such as the GAVI Alliance5 fund new vaccine purchase, 
support strengthening immunization infrastructure in developing countries, and foster 
vaccine research and development.  

PROGRESS SINCE 1994 

As noted above, at its March 2008 meeting the committee heard a series of 
presentations from DHHS agencies, including the Centers for Disease Control and 
Prevention (CDC), the Food and Drug Administration (FDA), the Health Resources and 
Services Administration (HRSA), the National Institutes of Health (NIH), and the 
Centers for Medicare and Medicaid Services (CMS) (see Appendix C for the complete 
agenda).

Characteristics of the 1994 plan make it difficult to attribute specific activities to 
plan objectives, and accordingly, the presentations given to the committee in general did 
not attempt to link accomplishments to the plan, other than noting their relevance to the 
pertinent goal in the plan. These presentations described many remarkable achievements, 
both in process (e.g., enhanced regulatory tools) and substance (e.g., approval of safe and 
effective new vaccines), of federal agencies working in collaboration with other 

5 Global Alliance for Vaccines and Immunization  
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stakeholders in the U.S. vaccine system. Below, the committee highlights several 
examples of these achievements, as well as other areas of progress, and also notes the 
1994 plan’s anticipated outcomes in areas that coincide with areas of progress (see 
Appendix D for a complete list of the outcomes). However, the committee does not 
attempt to assess the extent to which each of the 14 anticipated outcomes was realized,6

or to illustrate achievements related to all of the outcomes under each goal. Also, the 
committee did not undertake a systematic evaluation of achievements or failures to 
achieve plan objectives. The focus on progress in the field is intended to provide some 
context for the current environment for vaccine development and delivery, with the 
understanding that gaps and challenges remain in this complex domain of science, public 
health, and health care.

Goal 1: Develop new and improved vaccines. 

Four of the 14 anticipated outcomes in the 1994 plan are associated with this goal 
and include: improved vaccines, vaccines for diseases without vaccines, and regulatory 
improvements to facilitate vaccine licensure. Much progress has been made in the area of 
vaccine development. 

Since 1994, more than 20 new vaccine products resulting from the collaborative 
efforts of NIH, academic, and industry researchers were approved by FDA (IOM, 2008). 
Novel vaccines introduced include vaccines against pediatric pneumococcal disease, 
meningococcal disease, and human papilloma virus. Also, vaccines with improved safety 
profiles received regulatory approval. For example, the introduction of a new acellular 
pertussis vaccine led to a reduction in reports of adverse events compared with the older, 
whole-cell vaccine (Braun et al., 2000). Similarly, the 1996 recommendation by the 
Advisory Committee on Immunization Practices (ACIP) to begin replacing oral polio 
vaccine with inactivated polio vaccine,7 and 2000 ACIP recommendation to replace all 
OPV with IPV led to the disappearance in the United States of vaccine-associated 
paralytic poliomyelitis (CDC, 2000; Wattigney et al., 2001). 

NIH plays a crucial role in conducting and supporting both basic and applied 
vaccine research. In recent years, the agency has been involved in supporting a number of 
Investigational New Drug applications for vaccines, playing a role in the licensure of 17 
different vaccines between 1994 and 2006, and has collaborated with the World Health 
Organization and nongovernmental organizations on vaccines of importance to 
developing countries. Most recently, NIH has been engaged in research related to 
vaccines for potential agents of bioterrorism and pandemic influenza (e.g., H5N1 
inactivated vaccine).

6 This was done to some extent by NVPO’s evaluation of the 1994 (NVPO, 1997).  
7 This was done by changing the OPV vaccination schedule to a sequential OPV-IPV schedule, with two 
doses of IPV administered at ages 2 and 4 months, followed by two doses of OPV at ages 12–18 months 
and 4–6 years (CDC, 2000). 
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Goal 2: Ensure the optimal safety and effectiveness of vaccines and immunization. 

One of the 14 anticipated outcomes in the 1994 plan is associated with this goal; 
it refers to continuous monitoring of vaccine efficacy and safety. There have been several 
notable activities in this area. 

Since 1994, the FDA Center for Biologics Evaluation and Research (CBER), 
which regulates vaccines, has had an expanding array of regulatory tools and legislative 
requirements that facilitate the review and approval of safe and efficacious vaccines. For 
example, CBER has become better equipped to monitor manufacturer commitments to 
study the safety of vaccines after they are licensed.

In the past fourteen years, FDA and CDC have collaborated on surveillance for 
and evaluation of adverse events through their joint operation of VAERS. VAERS 
reporting procedures have been improved and simplified and better methods for 
monitoring and analyzing the data collected have been developed. Efforts have also been 
made to increase collaboration with CMS, the Department of Defense, and the 
Department of Veterans Affairs to improve surveillance and reporting of adverse events 
following immunization in the adult populations these agencies serve.  

In addition, the Vaccine Safety Datalink (VSD) is a collaborative effort between 
CDC's Immunization Safety Office and several large managed care organizations to 
monitor immunization safety and address the “gaps in scientific knowledge about rare 
and serious side effects following immunization.” Unlike VAERS, VSD permits 
systematic case finding and analysis of control data to assess potential adverse events, 
testing hypotheses concerning relationships between receipt of specific vaccines and the 
occurrence of specific adverse events. The VSD project, which has expanded from 4 to 8 
participating managed care organization sites, not only conducts traditional 
epidemiologic studies on vaccine safety, but also has developed the capacity to conduct 
near real-time surveillance for adverse events after vaccination using Rapid Cycle 
Analysis methods.  

In 2001, the Clinical Immunization Safety Assessment (CISA) Network was 
established. CISA is a network of six medical research centers with expertise in 
immunization safety. CISA sites focus on pathophysiologic mechanisms and identify 
biologic risks of adverse events following immunization (Iskander, 2007). Examples of 
CISA studies include research on possible genetic risk factors for post-vaccination 
Guillain-Barré syndrome and research on vaccine-associated encephalitis.  

One of the objectives under Goal 2 in the 1994 plan was to “continue to ensure 
fair and efficient compensation to individuals injured by vaccines,” in reference to the 
National Vaccine Injury Compensation Program (VICP), which is based at HRSA and 
has operated since 1988 (see Appendix D for a list of goals and objectives). The VICP is 
a no-fault mechanism through which compensation can be awarded for claims of vaccine-
related injury or death. Since 1994, nine vaccines have been added to the program and 
the list of compensable injuries has been updated periodically to incorporate new findings 
on vaccine safety, including those from Institute of Medicine (IOM) reviews and CDC 
studies.8

8 The IOM reviews were federally funded studies that brought together panels of experts to examine the 
available scientific evidence on specific vaccine safety concerns. Eight reports of the IOM Immunization 
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Goal 3: Better educate the public and members of the health professions about the 
benefits and risks of immunizations. 

Two of the 14 anticipated outcomes in the 1994 plan are associated with this goal, 
and they include the establishment of educational communication networks to inform all 
potential audiences about vaccine risks and benefits, and providing information to the 
public on the costs and benefits of the plan. There have been several developments in this 
area.

Since 1999, the American Academy of Pediatrics (AAP) has received funding 
through a cooperative agreement with CDC for its Childhood Immunization Support 
Program (CISP). CISP has been providing educational resources on immunization and 
immunization-related issues to health care providers and parents.  

In 2000, DHHS, CDC, and the American Medical Association co-sponsored the 
first National Influenza Vaccine Summit, a group that meets annually and has members 
representing 100 public and private organizations interested in preventing influenza. 
Major aims of this activity include finding new ways to communicate with and to the 
public and health care providers.

Between 2002 and 2003, NVPO, CDC, IOM, and the Keystone Center9

collaborated on a proposal to stimulate public engagement in vaccine policy 
development. A National Vaccine Advisory Committee working group discussed the 
proposal and other models of public engagement during a 2004 workshop (NVAC, 
2004). The collaboration among these organizations continued in 2005 in the form of a 
demonstration, or proof of principle, that vaccine policymaking could be well-informed 
by a substantive engagement of stakeholders and the public (The Keystone Center, 2005). 
The demonstration topic was pandemic influenza vaccine prioritization.  

In 2007, FDA formed a risk communication advisory committee that will advise 
the agency on communication of risk and benefit information about the products the 
agency regulates. 

Goal 4: Achieve better use of existing vaccines to prevent disease, disability, and death. 

Seven of the 14 anticipated outcomes in the 1994 plan are associated with this 
goal and include extending age-appropriate immunization with recommended vaccines to 
at least 90 percent of infants and children (the only measurable outcome or objective 
provided in the plan), and eliminating childhood diseases (e.g., diphtheria, Haemophilus
influenzae Type b) as significant causes of death. Below, the committee highlights 
examples of progress the use of vaccines.  

For each birth cohort (the approximately 4 million children born each year), 
routine childhood immunization has been estimated to prevent approximately 33,500 
premature deaths and 14.3 million cases of vaccine-preventable illnesses (Zhou et al., 
2005). The introduction of Haemophilus influenzae Type b (Hib) and pertussis vaccines 

Safety Review Committee were published between 2001 through 2004 and may be viewed at 
www.nap.edu.
9 The Keystone Center is a nonprofit that facilitates consensus-building for science-based public policy 
decisions (www.keystone.org). 
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illustrates the impact of immunization. Hib once affected 1 out of 200 children under age 
5 and killed 600 U.S. children each year. One-quarter of children surviving Hib 
meningitis had neurologic damage. Conjugate Hib vaccine was recommended by ACIP 
for all infants in 1991. Between 1994 and 1998, fewer than 10 fatal cases of invasive Hib 
disease were reported (CDC, 2007a), and rates of the disease fell by 99 percent overall 
(Adams et al., 1993). Before pertussis vaccine became available in the 1940s, the disease 
caused between 150,000 and 260,000 cases and from 5,000 to a peak of 9,000 deaths 
annually (CDC, 2006, 2007a). Between 1990 and 1996, there were 57 pertussis deaths, 
most in infants under 6 months of age (CDC, 2007a).  

Since 1994, the number of vaccines recommended for children and adolescents 
has increased from 9 to 16, including vaccines against varicella, pneumococcal disease, 
influenza, meningococcal disease, hepatitis A, rotavirus, and human papilloma virus 
(HPV). In 2006, immunization coverage for children aged 19–35 months exceeded 90 
percent for several individual vaccines.10 However, 77 percent of children in this age 
group had received all doses of a series of recommended vaccines11 (CDC, 2007b). 

GUIDANCE FOR DEVELOPING A
NEW NATIONAL VACCINE PLAN 

The committee learned from presentations at its March 2008 meeting and from 
conversations with individuals knowledgeable about the development of the 1994 
National Vaccine Plan that its development served as (1) a tool to foster interagency 
dialogue, and (2) a mechanism for cataloguing activities and listing policy and research 
aspirations and prominent concerns that existed at that time (IOM, 2008; IOM Staff, 
2008). However, there is little evidence that the plan served to guide or motivate activity 
that occurred after its preparation. As a result, it is difficult to attribute to the plan any 
changes that have occurred since 1994.

On the basis of its review of the 1994 plan and information gathered about its 
development, the committee has indentified several process and content areas that 
deserve particular attention as the update to the plan is developed. 

Process Issues 

The committee identified several limitations of the process of developing the 
1994 plan that provide useful lessons in drafting the update to the National Vaccine Plan. 
These limitations include: the federal, rather than national, scope of the 1994 plan; the 
absence of a framework for evaluating and updating the plan; and the lack of explicit 
roles in the plan for stakeholders beyond the federal government (Figure 1 offers an 
illustration of the immunization system, which, despite being an incomplete 
representation, depicts the system’s complexity). Also, NVPO and agencies involved in  

10 This is one area where a plan objective may be said to have been met and exceeded. As noted elsewhere, 
given the structure and contents of the 1994 plan, it is generally not possible to attribute specific changes to 
specific objectives in the plan. 
11 This refers to the series of 4 doses of diphtheria, tetanus toxoid, and any acellular pertussis vaccine; >3 
doses of poliovirus vaccine; >1 dose of measles, mumps, and rubella vaccine; >3 doses of Haemophilus 
influenzae type b vaccine; >3 doses of hepatitis B vaccine; and >1 dose of varicella vaccine.
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the development of the 1994 plan acknowledged that it did not serve as a central 
document for strategic planning among federal agencies. 

To help avoid important limitations of the 1994 plan, the committee urges NVPO 
to give special attention to the following points as it coordinates the development of 
update to the plan. 

1. A Plan of National Scope

A National Vaccine Plan provides a mechanism for defining national, state, and 
local vaccine and immunization priorities and potentially for coordinating the activities 
of multiple federal agencies with the private sector to achieve them. NVPO has stated its 
intention and the commitment of the interagency group involved in drafting the new 
National Vaccine Plan to prepare a national plan and not merely a federal plan. 

Figure 1 This figure is intended to illustrate some aspects of the immunization system’s complexity, not to be a 
complete description of the system. A number of federal advisory committees exist to provide advice and guidance to 
agencies in the Department of Health and Human Services (DHHS). Several of these committees are associated with 
vaccine- or immunization-specific programs. Four such committees, as well as two additional relevant committees are 
depicted in the figure.
Legend: Gray boxes represent federal agencies in the Department of Health and Human Services (DHHS) (other 
departments, such as the Departments of Defense, Veterans Affairs, and Homeland Security, also play important roles 
in the immunization system); white boxes represent federal advisory committees associated with DHHS agencies, and 
gray ovals represent other stakeholders. Acronyms: CDC = Centers for Disease Control and Prevention; CMS = 
Centers for Medicare & Medicaid Services; FDA = Food and Drug Administration; HRSA = Health Resources and 
Services Administration; NIH = National Institutes of Health; NVPO = National Vaccine Program Office. Notes about 
the federal advisory committees above: ACCV includes attorneys for injured children and for industry; NVAC 
Includes public, industry, state public health, and health care (AHIP) representation; ACIP includes public and state and 
local public health representation and liaisons to the vaccine industry and professional associations; COPR includes 
patients, family members of patients, health care and education professionals and members of the general public who 
advise the Director of the NIH on “matters of public interest, outreach and participation in NIH’s research-related 
activities”; VRBPAC includes public and nonvoting industry representation.
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The committee is aware that the 1986 legislation for the National Vaccine Plan 
called for a plan to “describe how each of the various departments and agencies will 
carry out their functions in consultation and coordination” with NVPO and “in 
conformity” with priorities in the plan (NVPO, 1994: p. 60); see Box 1 for a description 
of NVPO’s coordinating role as provided in the 1994 plan.

The relationship between NVPO and NVAC in the development of the National 
Vaccine Plan in 1994 and the current update is important to understand. The 1994 plan 
stated that “[v]arious entities participate in the process of guiding and coordinating NVP 
activities. For example, the National Vaccine Advisory Committee (NVAC) (composed 
of nongovernmental experts in vaccine development and immunization) provides overall 
advice on vaccine development and immunization, as specified under P.L. 99-660” 
(NVPO, 1994: p. 49). It is the committee’s understanding that NVAC will play an 
important role in the development of the update to the plan, by reviewing early drafts and 
contributing white papers developed by NVAC subcommittees or working groups (e.g., 
on vaccine finance, on vaccine safety).

The statute does not mention the involvement of non-federal stakeholders, 
including the broad array described above. At the committee’s March 2008 meeting, 
however, NVPO described the vision of a national plan involving broad stakeholder 
input. The committee believes this vision is consistent with NVPO’s charge to “achieve 
optimal prevention of human infectious diseases through immunization and to achieve 
optimal prevention against adverse reactions to vaccines” (Public Law 99-660, §2103 
[300aa-3]), a charge that can only be met through the efforts of multiple stakeholders, in 
addition to those of the federal government. 

To develop a national plan, it will be important to give essential partners beyond 
federal agencies an early and meaningful role in framing the plan’s scope, goals, and 
objectives. Essential stakeholders in the U.S. immunization system include not only 
federal agencies but also the pharmaceutical industry, insurers, purchasers of health care 
services, health care providers, researchers in areas ranging from the basic sciences 
through health economics and health services research, state and local public health 
agencies responsible for vaccine delivery, schools and day care centers, foundations and 
other not-for-profit organizations, the mass media, and very importantly, a spectrum of 
the public, reflecting varying perspectives on the value of immunization (some, but not 
all relevant stakeholders are included in Figure 1).

This IOM committee has been asked to engage a broad range of expert 
stakeholders around each of the four goals in the national vaccine plan at a series of 
workshops. However, the committee underscores the importance of including the full 

Box 1: On the Coordinating Role of NVPO
(excerpt from the 1994 plan) 

Two formal mechanisms exist for coordinating Federal activity. The NVP Interagency Group 
includes those agencies with major vaccine-related responsibilities specifically mentioned in 
Public Law. 99-660, and the Interagency Committee on Immunization (ICI) includes all those 
Federal departments and agencies involved in immunization. . . . Each of these groups meets 
regularly to supplement day-to-day information exchange, and coordination, cooperation, and 
planning that is facilitated by the NVPO staff. In addition, the NVPO coordinates special cross-
agency initiatives that are undertaken from time to time on specific topics of importance or other 
identified needs. 
(Source: NVPO, 1994: p. 49.)
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array of interested and relevant stakeholders as early as possible in the process of 
developing the plan. The committee recognizes the role of NVAC, which includes 
stakeholder representatives, in contributing to and reviewing the draft update to the plan. 
Other options for involving stakeholders early in the process include obtaining advance 
input from all relevant federal advisory committees (most of which include consumer, 
state public health agency, and industry representation), and notifying participants at the 
IOM committee’s stakeholder meetings that the draft plan is fully open to stakeholder 
input.12

At the federal level, NVPO has already engaged many agencies within the DHHS, 
as well as the Department of Defense, the Department of Veterans Affairs, and the State 
Department (the U.S. Agency for International Development). Additional consideration, 
could be (if it has not already been) given to involving the Department of Homeland 
Security, the Department of Agriculture, and perhaps others.  

Despite its support for efforts to generate a more truly national plan, the 
committee recognizes that there are formidable barriers to achieving meaningful 
collaboration in this complex field where public health, medical, ethical, economic, 
societal, and individual objectives collide. Participation of all potential stakeholders 
would involve a wide array of potentially conflicting agendas, accountabilities, as well as 
regulatory, legal, and other limitations. Effective collaboration will be challenging to 
achieve even among federal agencies such as CDC, NIH, FDA, and HRSA, each of 
which has its own priorities, resource constraints, and culture. 

2. A Plan that Is Used, Evaluated, and Updated

Ideally, a national vaccine plan would serve as a critical reference and 
coordinating mechanism for federal agency strategic planning. It would also enable and 
sustain greater coordination among all stakeholders with a role in vaccine development, 
delivery, and policy. Empirical research in management shows that systematic evaluation 
leads to a higher likelihood of success in implementing strategic plans (Armstrong, 1982; 
Kaplan and Norton, 1992). The 1994 plan lacked activity milestones and specific role 
designations for initiatives, and it did not differentiate longer- and shorter-term outcomes 
to help measure plan success. The update to the National Vaccine Plan should contain 
appropriate evaluative mechanisms, objective measures, and milestones, if the plan is to 
fulfill its potential as a blueprint for action on national priorities in vaccine development 
and immunization.  

Recommendation 1: The committee recommends that NVPO and its partners 
include for each strategic initiative listed under the four plan goals the 
following details:  

The primary responsible party (government agency or other stakeholder)
Secondary participant(s) (government agency or other stakeholder)
Measurable short, mid, and longer term outcomes to assess success of the 
initiative

12 The IOM committee will manage a process to capture and organize stakeholder input throughout the 
course of the study. 
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Identification of costs and potential funding sources (e.g., professional 
judgment budgets) to support pursuit of the initiative 

The plan also should include a timetable and process for regular updates that 
reflect the dynamic nature of the field. 

3. Facilitating and Sustaining Stakeholder Participation in Plan Implementation 

The 1994 plan does not appear to have been coordinated with related efforts that 
were already under way when it was being developed, such as Healthy People 2000, or to 
have been a reference point for subsequent efforts, including Healthy People 2010. An 
exception appears to be the federally-sponsored Task Force on Safer Childhood 
Vaccines, which issued a report in 1998 and noted that its recommendations were 
consistent with the goals of the National Vaccine Plan (NIAID, 1998).

Obtaining input from a broad range of stakeholders, including the public, as 
described in (1) above, should be followed by finding ways to encourage and motivate 
continued involvement of those stakeholders. One way to accomplish this is to link the 
plan with other national plans, and the committee understands that an effort has begun to 
consider ways to coordinate with the Healthy People 2020 process. 

Recommendation 2: The committee recommends that NVPO and its partners 
identify specific and creative strategies (not limited to funding) that federal 
agencies and programs could use to motivate stakeholders to implement 
objectives in the national vaccine plan.

Examples include  
linking various types of grant programs to the plan (e.g., in announcing 
vaccine-related research grants, require applicants to explain how the 
proposed research relates to or advances a goal or objective of the plan); and 
asking recipients of other types of federal funding, such as vaccine funding for 
states, federal health financing programs (Medicare and Medicaid) or health 
care delivery programs (Federally Qualified Health Centers), to demonstrate 
that their activities promote plan objectives.  

4. Making Explicit What Was Important in Developing the Plan 

A plan cannot and should not offer to take every possible action to achieve a goal, 
and it should not be simply a wide-ranging collection of planned activities or a list of 
desired activities. The committee believes it is important that NVPO and its planning 
partners explain in the draft update to the plan the process by which priorities and 
objectives in the plan were selected. Ideally, a plan will aim to address a well-targeted set 
of major strategic issues, such as considering the relative opportunity cost and cost–
benefit of pursuing one type of objective compared to another. A second important aspect 
of the process would involve identifying cross-cutting issues that require the attention 
and engagement of multiple federal agencies, as well as multiple stakeholders.  
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Recommendation 3: The committee recommends that NVPO and its partners 
explain in the draft update to the National Vaccine Plan13 what was 
important to include and why, and the process by which items were selected 
for inclusion or discarded.

Content Areas 

The committee noted some important omissions in the 1994 plan and identified 
several emerging areas and changes in context that will require attention in a major 
national document on the future of vaccine development and immunization. NVPO’s 
initial work on the update to the National Vaccine Plan identified 13 topics of interest 
(Orenstein, 2008). These topics include enhancing vaccine research and development, 
developing specific vaccines, adult immunization, adolescent immunization, childhood 
vaccination, financial barriers, vaccine supply, vaccine safety, vaccine 
injury/compensation, communication and education, surveillance, preparedness, and 
global health. The committee agrees that many of these topics deserve attention in the 
updated plan, but is not commenting on all of them here. Specific guidance is, however, 
offered on two topics that NVPO has already identified: vaccine finance and 
communication. On the pages that follow, the committee highlights these and four 
additional topical areas it believes are important to consider in developing the update to 
the plan. 

1. A Flexible Immunization System Capable of Responding to Innovation in the 
Development and Use of Vaccines 

In the last several years, the use and purpose of vaccines has broadened to include 
new populations, new applications (e.g., exploration of therapeutic vaccines), and new 
technologies (e.g., introduction of new modes of delivery or combination vaccines, 
research on adjuvants to extend available vaccine doses). The science, technology, and 
use of vaccines continue to evolve. These changes will require flexibility and adaptability 
in the existing mechanisms for vaccine delivery, finance, communication about vaccines, 
and so on.

For example, implementation of the ACIP recommendation for universal annual 
influenza immunization in children exceeds the current capacity of the health care system 
to administer the vaccine to all relevant populations. Another example is found in the 
introduction of an HPV vaccine as a means for cervical cancer prevention, which has 
presented new communication and coverage challenges.  

Recommendation 4: The committee recommends that NVPO and its partners 
include in the update to the National Vaccine Plan mechanisms to assess the 
“horizon” of innovation and new developments in vaccines, and explore 
strategic objectives or initiatives that enable timely consideration of and 
decision making to address emerging opportunities and challenges.

13 Refers to the draft (or components thereof) that will be reviewed by the IOM committee and 
stakeholders. 
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2. Vaccine Financing

The mechanisms that the nation employs to finance the purchase of vaccines, and 
their deployment to and administration in clinical settings are central to national planning 
efforts, particularly for more costly new vaccines. In light of the nation’s complex 
approach to health care financing, which rests on a patchwork of public and private 
health insurance arrangements, supplemented by various federal and state direct public 
investments in the purchase, distribution, and administration of vaccines, the updated 
National Vaccine Plan needs to consider the issue of financing in a more substantive 
manner than the 1994 plan. This consideration may take into account that because 
vaccines are administered by health professionals in various practice settings, addressing 
the issue of financing requires more than deciding whether a particular type of vaccine 
will be covered, but also how administration costs will be financed and the manner in 
which coverage will be effectuated and payment made and even what types of 
professionals are authorized to administer vaccines. As one example, no mechanism 
currently exists for ensuring that new adult vaccines recommended by ACIP will be 
accounted for in existing public funding sources in a timely way to ensure use of these 
vaccines on the large scale needed to support national disease prevention goals.

Another recent example, which points to the importance of a national strategic 
focus on the intricacies of vaccine financing and how best to structure an effective 
payment approach, is the case of Medicare beneficiaries’ experience with the varicella-
zoster vaccine. Medicare vaccine coverage now spans both Medicare Part B (medical 
care) and Part D (outpatient prescription drugs), which employ different approaches to 
coverage and payment. Part B treats payment of covered vaccines as an ancillary clinical 
service. This means that the treating clinician can accept assignment of the benefit and 
bill directly for the vaccine and its administration fee.  

However, Medicare Part B covers only certain specified vaccines (against 
hepatitis B, influenza, and pneumococcal pneumonia). The Part D prescription drug 
program remedies this shortcoming by entitling enrolled beneficiaries to coverage of 
recommended vaccines not covered under Part B (Whitman, 2008). At the same time, 
however, Part D is not structured to operate as a means of financing provider-
administered drugs and biologics; indeed, providers are barred from billing for services. 
As a result, a Medicare beneficiary enrolled in Part D must go through an unusually 
complicated series of steps to gain access to vaccine coverage for a new and important 
vaccine such as the varicella-zoster vaccine. The physician must prescribe varicella-
zoster vaccine before the patient’s visit, and the patient then must procure the vaccine 
and bring it to the physician’s office to be administered.  

Medicaid also deserves national attention because of its importance in closing the 
health gap between the richest and poorest Americans.  Coverage of immunizations under 
Medicaid is an option in the case of beneficiaries ages 21 and older. A 2003 study 
conducted for CDC documented that immunization coverage at ACIP recommended 
levels is far less than universal for non-institutionalized adults, with only 32 states 
offering such coverage (Stewart et al., 2003). Adult immunization objectives would be 
reached more widely if state Medicaid agencies had available to them more active 
guidance on the value of adult immunization coverage, and tools for coverage and 
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payment options (including the use of replacement programs for the adult immunization 
supply).

3. Focus on Disparities in Access to Vaccines

Access to immunization is an issue closely linked with vaccine financing. The 
1994 plan did not include a focus on disparities—whether socioeconomic or ethnic 
disparities—in access to vaccines, and the committee believes it is important to consider 
this area in drafting the update to the plan. 

Innovations in vaccine research and development have led to the availability of 
several new vaccines (e.g., HPV vaccine, meningococcal conjugate vaccine, varicella-
zoster vaccine). However, the growing number and cost of new vaccines in recent years 
have resulted in significant financial barriers and subsequently reduced access to newer 
vaccines now available for both children and adults. Although VFC (Vaccines for 
Children) has made vaccines available to the uninsured, there are still formidable barriers 
to access to care (including for Medicaid patients) and to some vaccines for the 
underinsured.

The VFC program has been remarkably successful in ensuring access to new 
vaccines for children who are uninsured, Medicaid insured, or Alaskan Native or 
American Indian. VFC also provides vaccines to underinsured children (i.e., those 
enrolled in health insurance plans that do not cover the cost of all recommended 
vaccines), but only if they are served at Federally Qualified Health Centers or Rural 
Health Centers, which are not readily accessible to all children. If underinsured children 
are seen in a private provider’s office, they must pay out-of-pocket for the cost of newer, 
more expensive vaccines or go to public health clinics to receive these vaccines. Of grave 
concern is the inability of some states to provide these vaccines even in public health 
clinics due to limitations in federal and state financing (Lee et al., 2007). This greatly 
limits timely access to new vaccines and perpetuates the personal, societal, and economic 
costs of these diseases. 

4. Communication as a Key Component of Vaccine Policies and Practices 

A growing proportion of the public (and health care professionals) are uncertain 
about the benefits and the safety of vaccines and recommended immunization practices 
(Poland and Jacobson, 2001). Such concerns have resulted in underimmunization, disease 
outbreaks in the United States, and sustained transmissions of vaccine-preventable 
disease in other countries. These facts indicate that developing communication strategies 
to support immunization objectives requires understanding the beliefs and values of 
intended audiences.

To understand all the dimensions of the public’s decision making about vaccines, 
it is necessary to examine the gaps between what the experts perceive as risks and 
benefits, and what members of the public perceive to be the risks and benefits of 
vaccines. This work, informed by research in communication and the social sciences, is 
needed to (1) develop strategies to mitigate misinformation and to communicate 
messages relevant to the prevalent concerns, and (2) provide people with the information 
they need in language they understand to help them make informed decisions.  



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

�00 PRIORITIES FOR THE NATIONAL VACCINE PLAN

Copyright © National Academy of Sciences. All rights reserved.

Initial Guidance for an Update of the National Vaccine Plan:  A Letter Report to the National Vaccine Program Office
http://www.nap.edu/catalog/12257.html

16 INITIAL GUIDANCE

Recommendation 5: The committee recommends that the update to the 
National Vaccine Plan include a comprehensive framework for 
communicating with the public and other key stakeholders such as health 
care providers about the benefits (both individual and community) and risks 
of vaccination. Communication strategies that are implemented should be 
evaluated for their effect on knowledge and behavior. 

Such a framework could include strategies to communicate at every stage of a 
vaccine’s lifecycle (i.e., not only at the time of FDA approval and ACIP 
recommendation), an emphasis on two-way communication with the public and health 
care providers, and strategies to incorporate the best available scientific evidence (e.g., 
on human behavior and decision making) and a range of communication approaches 
(social marketing techniques, use of targeted strategies to provide information to people 
who search the World Wide Web for immunization or vaccine information, etc.). Other 
strategies could include training key spokespersons (e.g., top scientists and others who 
are not communication professionals) on effectively communicating with the media 
regarding vaccines and immunization.  

5. Vaccine Supply Issues as a Barrier to Achieving Optimal Coverage 

 In the year after the 2000 FDA approval of the 7-valent pneumococcal conjugate 
vaccine, and subsequent ACIP recommendation for universal childhood use of the 
vaccine, the supplier announced a shortfall in supplies (CDC, 2001). CDC published 
interim recommendations that called for reserving the vaccine for certain groups of 
children. This example illustrates one of several possible causes of inadequate vaccine 
supply, which also may be caused by “companies leaving the vaccine market, 
manufacturing or production problems, and insufficient stockpiles” (CDC, 2008).
 New state-of-the-art vaccine production and inventory management techniques 
have greatly increased the efficiency and profitability of vaccine manufacture in the 
United States, but they have also exacerbated the nation’s vulnerability to vaccine supply 
shortages. For example, “just-in-time” business practices (i.e., deliberately reducing 
inventory levels and delivering products only on an as-needed basis) discourage 
stockpiling (Wysocki and Lueck, 2006). They may create the incentive to under-produce 
(which could potentially lead to shortages), and they lead manufacturers to move 
production facilities to locations outside the country (potentially raising concerns about 
supply and complicating FDA oversight).  

In presentations at the committee’s March 2008 meeting, NVPO identified supply 
issues as a priority area. The committee believes strategic initiatives to consider the 
factors that contribute to vaccine shortages and possible solutions can be pursued as part 
of the update to the National Vaccine Plan.

Recommendation 6: The committee recommends that NVPO and its partners 
consider ways the update to the National Vaccine Plan could spur research 
for creative solutions to vaccine supply problems.
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Exploring the costs and benefits of shifting from a just-in-time to a just-in-case 
approach (Wysocki and Lueck, 2006), and the use of incentives, cost-sharing contracts, 
accounting rule modifications, and other mechanisms to align societal public health 
objectives with private manufacturing choices are among many areas that warrant more 
research and innovation.

6. Changes in the Global Context 

 As noted above, it has become nearly impossible to neatly separate domestic and 
global vaccine issues because of porous borders and emerging infectious diseases on the 
one hand, and the global vaccine marketplace on the other hand.  

The committee believes it is important that drafters of the update to the National 
Vaccine Plan pay special attention to the evolving global vaccine and immunization 
issues, in particular to industry views of the global marketplace as a more viable market 
for their vaccine products than the United States (Milstien et al., 2006). There is current 
tension between developing products for the U.S. market and focusing on global needs. 
For example, different serotypes of a disease-causing agent may be prevalent in different 
geographic areas, and some vaccines are developed to target serotypes found in the 
United States and exclude those that affect developing countries (Cutts et al., 2005; 
Klugman et al., 2003; Milstien et al., 2006). 

CONCLUDING REMARKS 

This letter report contains the committee’s initial guidance to the National Vaccine 
Program Office and its partners as they draft the update to the National Vaccine Plan. 
Based on the committee’s review of the 1994 plan and the process to develop it, and our 
knowledge about changes since 1994, we identified four process and six content areas to 
bring to NVPO’s attention. The committee also made six recommendations. The 
committee underscores the preliminary nature of the guidance provided in this letter 
report. The committee’s continuing work, including reviewing the evidence and receiving 
the input of national stakeholders, will form the basis for more detailed recommendations 
on priorities in the update to the National Vaccine Plan.
 The committee thanks you for the opportunity to assist the National Vaccine 
Program Office as it coordinates the drafting of the update to the National Vaccine Plan. 

Claire V. Broome, Chair
Committee on the Review of Priorities in the National Vaccine Plan 
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Appendix B 

Statement of Task 

The federal government issued “Disease Prevention through Vaccine 
Development and Immunization, The US National Vaccine Plan” in 1994. The Institute 
of Medicine will convene an ad hoc committee to review the 1994 National Vaccine Plan 
and then provide guidance on the development of the update to the National Vaccine 
Plan. This will be delineated in a letter report to the National Vaccine Program Office.  

The paragraph above constitutes the statement of task for the first part of the 
committee’s work. A short description of the second part of the committee’s work is 
provided below. 

The committee will hold five meetings, each of which will involve a significant 
portion of time in open session with expert stakeholders to explore areas of the 
developing plan. Verbatim, uncorrected transcripts of the open sessions will be delivered 
to NVPO within a month after each meeting. Commissioned papers will be presented on 
less-well explored areas of the Plan. A final consensus report about priorities for the 
updated National Vaccine Plan will be delivered and publicly released no later than six 
months after the final meeting. 
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Appendix C 

Meeting One Agenda14

Meeting One, March 3, 2008 
Committee on Review of Priorities in the National Vaccine Plan 

AGENDA

National Academy of Sciences Building 
2101 Constitution Avenue NW, Washington, DC

Lecture Room 

1:00 – 1:10 pm  Welcome and Committee Introductions 
Claire V. Broome 
Committee Chair 

1:10 – 1:20 pm Presentation  
Anand Parekh 
Acting Deputy Assistant Secretary for Health
(Science and Medicine)  
Office of the Assistant Secretary for Health 
Department of Health and Human Services 

14 A Website (http://www.iom.edu/vaccineplan) and listserv were created to provide information to the 
public about the committee’s work and to facilitate communication with the committee. Materials from the 
committee’s March 2008 meeting are available in electronic form on the website. Further, a list of 
materials reviewed by the committee (in the form in which they were reviewed) including all submissions 
of information from the public and many items not cited in this report, can be found in the study’s public 
access file, obtained from the National Academies Public Access Records Office at (202)334-3543 or 
http://www8.nationalacademies.org/cp/ManageRequest.aspx?key=48905. 
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1:20 – 1:50 pm Charge to the IOM Committee 
CAPT Raymond A. Strikas 
Medical Officer 
U.S. Public Health Service 
National Vaccine Program Office 
Department of Health and Human Services 

1:50 – 2:05 pm Questions from the Committee 

2:05 – 3:05 pm Key Dimensions of the National Vaccine Plan: Since 1994 and Future 
Melinda Wharton 
Deputy Director 
National Center for Immunizations and Respiratory Diseases 
Centers for Disease Control and Prevention

Norman Baylor 
Director
Office of Vaccines Research and Review
Center for Biologics Evaluation 
Food and Drug Administration

Carole A. Heilman 
Director
Division of Microbiology and Infectious Diseases
National Institute of Allergy and Infectious Diseases
National Institutes of Health 

3:05 – 3:20 pm Questions from the Committee 

3:20 – 3:30 pm Break 

3:30 – 4:10 pm Key Dimensions of the National Vaccine Plan, continued 
Jeffrey Kelman 
Chief Medical Officer 
Center for Beneficiary Choices 
Centers for Medicare and Medicaid Services 

Geoffrey Evans 
Director
Division of Vaccine Injury Compensation 
Healthcare Systems Bureau 
Health Resources and Services Administration 

Jerome Donlon 
Chief Scientist Advisor & Medical Officer, Office of the 
Assistant Secretary for Public Health Emergency 
Preparedness
Department of Health and Human Services 

4:10 – 4:30 pm Questions from the Committee 
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4:30 – 4:45 pm Relationship Between the National Vaccine Plan and Healthy People 
2020

RADM Penelope Slade Royall 
Director
Office of Disease Prevention and Health Promotion
Office of Public Health and Science, Office of the Secretary 
Department of Health and Human Service 

4:45 – 5:15 pm Status of the New National Vaccine Plan  

Draft priorities for the National Vaccine Plan
Walter Orenstein 
Professor of Medicine and Pediatrics 
Emory University School of Medicine 
Deputy Director, Emory Vaccine Center 
Consultant to the National Vaccine Plan 

Results of the first focus groups for public engagement 
Richard Tardif 
Oak Ridge Institute for Science and Education (ORISE) 
Consultant to the National Vaccine Plan 

Future plans for public engagement 
Roger Bernier 
Centers for Disease Control and Prevention 

5:15 – 5:30 pm Questions from the Committee 

5:30 – 5:45 pm Public Comments 

5:45 pm Adjourn
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Appendix D 

1994 National Vaccine Plan 
Goals, Objectives, and Anticipated Outcomes

GOALS

1. Develop new and 
improved vaccines 

2. Ensure the optimal 
safety and effectiveness of 
vaccines and 
immunizations 

3. Better educate the 
public and members of the 
health professions on the 
benefits and risks of 
immunizations 

4. Achieve better use of 
existing vaccines to 
prevent disease, disability, 
and death 

OBJECTIVES

1.1  Develop new and 
improved vaccines for 
priority diseases 

2.1  Enhance the ability to 
evaluate the safety and 
effectiveness of vaccines 

3.1  Increase public 
demand for immunization, 
especially among 
populations at risk of 
underimmunization 

4.1  Ensure an adequate 
supply of vaccines 

1.2  Ensure the Nation’s 
capability to detect and 
respond effectively to new 
and emerging diseases in 
the United States and 
abroad

2.2 Improve the 
surveillance and evaluation 
of adverse events 
following vaccination 

3.2  Improve the 
immunization practices of 
all health care providers 

4.2  Increase immunization 
coverage levels for infants 
and children 

1.3  Enhance the process 
of translating technologic 
innovations into new 
vaccines

2.3  Ensure the optimal use 
of vaccines 

3.3.  Increase the 
awareness of the benefits 
of immunization among 
special target audiences 
(third-party payers, 
employers, legislators, 
community leaders, 
hospital administrators, 
etc.)

4.3  Maintain 
immunization coverage 
levels for school-aged 
children 
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1.4 Ensure the Nation’s 
capability to evaluate new 
vaccines, and to conduct 
prompt reviews of new 
and improved candidate 
vaccines

2.4  Continue to ensure 
fair and efficient 
compensation to 
individuals injured by 
vaccines

3.4  Develop more 
effective methods of 
communicating the 
benefits and risks of 
immunization to health 
care providers, patients, 
and parents/guardians 

4.4  Increase immunization 
coverage levels among 
older adolescents, adults, 
and the elderly 

1.5  Promote the 
improvement of existing 
vaccines and development 
of new vaccines ad 
vaccine-related
technologies for other 
diseases of importance in 
developing countries 

2.5  Promote and support 
the efforts of the World 
Health Organization to 
develop and harmonize 
international standards and 
improve regulatory 
capabilities in countries 
involved in vaccine 
production 

3.5  Continue to evaluate 
the benefits and impact of 
immunization through the 
use of cost-effectiveness 
studies 

4.5  Improve the 
surveillance of vaccine 
preventable diseases to 
assess the impact of 
immunization programs 

4.6  Establish registry and 
immunization tracking 
systems 

   4.7 Enhance
immunization coverage to 
strengthen national defense 

   4.8 Enhance
immunization coverage of 
international travelers who 
are of highest risk of 
acquiring vaccine-
preventable diseases 

   4.9 Eradicate
poliomyelitis globally 

   4.10 Promote better 
control of neonatal tetanus 
and measles, worldwide 
4.11  Promote the self-
sustaining capacity of 
immunization programs in 
developing countries 

ANTICIPATED15 OUTCOMES 

 Provision of adequate resources to make possible the vigorous and comprehensive 
pursuit of the wide range of activities outlined in the National Vaccine Plan could result 
in substantial health benefits for the American people by the year 2000. These benefits 
are expected to be realized as the following outcomes: 

15 Also described as “predicted” outcomes in the National Vaccine Plan 
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Age-appropriate immunization with all recommended vaccines will be 
extended to at least 90 percent of infants and children, and access to 
affordable vaccination services will be made available for every person in the 
United States. 

Diphtheria, tetanus, poliomyelitis, measles, rubella, mumps, some forms of 
hepatitis, pertussis (whooping cough), and bacterial meningitis (from 
Haemophilus influenzae type b) will be essentially eliminated as significant 
causes of death, disease, and disability in the United States. 

Educational communication networks will be in place that will inform all 
health care providers, communities, and families of the benefits and risks of 
vaccination.

In a global context, polio will be drastically reduced, if not eliminated, and 
neonatal tetanus and measles will be better controlled. 

Pneumococcal pneumonia and influenza in American adults over the age of 
65 will be significantly reduced. 

A nationwide system will monitor the vaccines that children receive, and will 
remind parents when individual infants and children should be vaccinated. 

A nationwide surveillance system will report and investigate cases of vaccine-
preventable diseases. 

Vaccine safety and efficacy will be continuously monitored, and adverse 
events following immunization will be reported and carefully analyzed. 

Improved vaccines will replace some of the vaccines in current use. 

Some vaccines requiring multiple doses and multiple contacts with the health 
care system will be replaced by more cost-effective ones that will improve 
people’s access to immunization. 

Many new vaccines will be developed, or be much closer to licensure, for 
diseases for which effective vaccines do not now exist. 

New mechanisms for the more rapid assessment of vaccines proposed for 
licensure will be in place. 

A reliable supply of all recommended vaccines and a capability to respond to 
emergencies and emergent threats to public health will be achieved and 
sustained.

Information on the cost and benefits of the National Vaccine Plan will be 
made available on an ongoing basis to the American people. 
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History of Public Engagement at the 
National Vaccine Program Office

The committee has followed with great interest and appreciation the 
efforts of the National Vaccine Program Office (NVPO) and its National 
Vaccine Advisory Committee (NVAC) to engage the general public on the 
National Vaccine Plan and on the research agenda of the Immunization 
Safety Office (ISO). The activities conducted in 2008 and 2009 followed an 
occasional series of notable public engagement activities on vaccine policy 
issues spearheaded by the Department of Health and Human Services 
(HHS), Centers for Disease Control and Prevention (CDC), and NVPO over 
the past decade and a half. 

In 2002, working through NVPO, the U.S. Public Health Service agen-
cies and the Johnson Foundation in Wisconsin jointly sponsored the Wing-
spread Public Engagement Planning Group, which was facilitated by the 
Keystone Group (Keystone Center, 2003). The purpose of this group was to 
explore whether and how to enhance public engagement in government de-
cision making on vaccine policy issues. The Wingspread Public Engagement 
Planning Group considered the recommendations of its Steering Committee 
and finalized its best judgment on how to enhance public engagement, which 
is captured in the proposal to create the Vaccine Policy Analysis Collabora-
tive (VPACE), a 3-year demonstration project designed to conduct dialogue 
and collaborative deliberations on selected vaccine issues with representative 
segments of the general public and stakeholder groups (Hamlin, 2004).

In 2004, CDC convened a Blue Ribbon Panel of health and safety 
science professionals, as well as consumer advocates, to provide their inde-
pendent assessments of CDC immunization safety activities, including the 
organizational placement of ISO (CDC, 2005). 
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Also in 2004, the NVAC’s Working Group on Public Participation 
convened a meeting to consider options for enhancing public participation 
in vaccine policy deliberations and to evaluate the proposal from the Wing-
spread Public Engagement Planning Group for VPACE. 

In July 2005, the Public Engagement Pilot Project on Pandemic Influ-
enza (PEPPPI) process was initiated to discuss and rank goals for a pandemic 
influenza vaccination program and to pilot-test a new model for engaging 
citizens on vaccine-related policy decisions. PEPPPI was sponsored by a net-
work of 14 public and private organizations throughout the United States. 
The project provided “proof of principle” that a large and diverse group 
of citizens and stakeholders could be recruited successfully to deliberate 
thoughtfully, interact respectfully, and reach a productive agreement on the 
topic of immunizations (Bernier, 2006). The principal conclusions reached 
in the pilot project received serious consideration at the national level and 
were reflected in the national Pandemic Influenza Plan released in November 
2005 (Bernier and Marcuse, 2005).

More recently, beginning in April 2008, NVAC (supported by NVPO) 
has been involved in two major public engagement activities: (1) a review 
of the draft ISO research agenda to identify gaps and help set priorities and 
(2) engagement with the public and other stakeholders to obtain input on 
the draft National Vaccine Plan. As part of the NVAC-NVPO process for 
the ISO agenda, one stakeholder and three public engagement workshops 
(convened in Alabama, Oregon, and Indiana) have been held; stakeholder 
and public comments have been solicited via the Federal Register and other 
outreach; and an NVAC vaccine safety writing group developed a list of 
research gaps and criteria for prioritizing items in the ISO research agenda, 
which was used as a basis for discussion at a stakeholder meeting in March 
2009 (HHS, 2009b). The public engagement activities were coordinated 
by the Keystone Center, and the committee was greatly impressed by the 
systematic process that NVPO-NVAC and Keystone used. 

For the draft National Vaccine Plan, NVPO has solicited feedback via 
the Federal Register; through vaccine-related meetings in which NVPO staff 
discussed the plan; and at an NVAC meeting in February 2009 to discuss the 
plan and comments on the draft plan received by NVPO. NVPO also held 
three public engagement activities in March and April 2009 in Saint Louis, 
Missouri; Syracuse, New York; and Columbus, Ohio (HHS, 2009a).

NVAC, with the support of NVPO, is also beginning work on a review 
of the current federal vaccine safety system and development of “a White 
Paper describing the infrastructure needs for a federal vaccine safety sys-
tem to fully characterize the safety profile of vaccines in a timely manner, 
reduce adverse events whenever possible, and maintain and improve public 
confidence in vaccine safety” (HHS, 2009b). The committee praises CDC 
and ISO for going substantially beyond the recommendation of the 2005 
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Institute of Medicine committee that public input be obtained on the Vac-
cine Safety Datalink (VSD) research plan. CDC and ISO have opened the 
entire ISO agenda to public viewing and wide input, facilitated by NVAC 
and NVPO.
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Agendas of Stakeholder Meetings 
Held by the Committee on Review of 
Priorities in the National Vaccine Plan 

(July 2008-June 2009)

 

FIRST NATIONAL STAKEHOLDER MEETING  
VACCINE SUPPLY AND USE

Thursday, July 24, 2008
University of Chicago Gleacher Center, Room 300

Chicago, Illinois

8:15 – 8:30 am Welcome and Committee Introductions
 Claire V. Broome
 Institute of Medicine (IOM) Committee Chair 

8:30 – 9:45 am Childhood immunization schedule
 Melinda Wharton
 Deputy Director
  National Center for Immunizations and 

Respiratory Diseases (NCIRD)
  Centers for Disease Control and Pre�ention 

(CDC)
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  Alternative venues for immunization (adolescent 
and adult)

 Gina Mootrey
 Associate Director for Adult Immunization
 Immunization Ser�ices Di�ision
  National Center for Immunization and 

Respiratory Diseases
 Coordinating Center for Infectious Diseases
 Centers for Disease Control and Pre�ention  

 Incentives and requirements (across the lifespan)
 Lance Rodewald
 Director
 Immunization Ser�ices Di�ision
  National Center for Immunization and 

Respiratory Diseases
 Coordinating Center for Infectious Diseases
 Centers for Disease Control and Pre�ention 

 Surveillance and monitoring
 Anne Schuchat
 RADM, U.S. Public Health Ser�ice (PHS)
  Director, National Center for Immunization and 

Respiratory Diseases
 Centers for Disease Control and Pre�ention 
 
9:45 – 10:00 am Committee questions 

10:00 – 10:45 am Panel: Surveillance and information systems
 Mike Garcia
 Vice President and Chief Operations Officer
 Scientific Technologies Corporation 
 
 Christine Hahn
 Idaho State Epidemiologist
 Department of Health and Welfare

 Discussant:
 Emily Peterson
 Coordinator, Immunization Information Systems
 Minnesota Department of Health 
 
10:45 – 11:15 am Committee questions and discussion 
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11:15 – 11:45 am Achieving better use of vaccines
 Gregory A. Poland
 Director
 Vaccine Research Group
 Mayo Clinic 
 
11:45 am – 12:00 pm Committee questions and discussion 
 
12:00 – 1:00 pm Lunch 

1:00 – 2:00 pm Panel: Access to immunization services
 Jeffrey Duchin
 Chief, Communicable Disease Control
 Epidemiology and Immunization Section
 Public Health—Seattle & King County 
 
 Mitchel Rothholtz
 Chief of Staff
 American Pharmacists Association 
 
 Carl Toren 
 Medical Director
 Chicago Family Health Center 
 
 Discussants: 
 Lyle J. Fagnan
  Director, 
 Oregon Rural Practice-Based Research Network
 Associate Professor of Family Medicine
 Oregon Health and Science Uni�ersity
  Representati�e, American Academy of Family 

Practice

 Cheryl A. Peterson
 Senior Policy Fellow
 Department of Nursing Practice and Policy
 American Nurses Association 
 
2:00 – 2:30 pm Committee questions and discussion 
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2:30 – 3:10 pm  Vaccine finance: Overview of stakeholder input 
and NVAC working group draft white paper

 Walter Orenstein 
  National Vaccine Ad�isory Committee (NVAC) 

Vaccine Finance Working Group 
 Associate Director, Emory Vaccine Center
  Director, Emory Program for Vaccine Policy and 

De�elopment
 Emory Uni�ersity 
 
 Discussants: 
 Ann Clemency Kohler 
 Executi�e Director 
 National Association of State Medicaid Directors
 
 Alan Rosenberg
 Vice President
 Wellpoint, Inc. 
 Representati�e, America’s Health Insurance Plans 
 
3:10 – 3:30 pm Committee questions and discussion 
 
3:30 – 3:45 pm Break 
 
3:45 – 4:15 pm Panel: Provider knowledge and practice
 George Isham 
 Chief Health Officer
 Health Partners 
 
 Allison Kempe 
 Professor of Pediatrics
 Director, Primary Care Research Fellowship
 Director, Children’s Outcomes Research Program
 Uni�ersity of Colorado at Den�er 
 Health Sciences Center 

 Julie Morita 
 Medical Director
 Immunization Program 
 Chicago Department of Public Health 
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 Discussants:
 Lyle J. Fagnan
  Director, Oregon Rural Practice-Based Research 

Network
 Associate Professor of Family Medicine
 Oregon Health and Science Uni�ersity
  Representati�e, American Academy of Family 

Practice 
 
 Wayne Hachey
 Director, Pre�enti�e Medicine and Sur�eillance
  Office of the Assistant Secretary of Defense 

(Health Affairs) Force Health Protection and 
Readiness

 Department of Defense
 
4:15 – 4:45 pm Committee questions and discussion 
 
4:45 – 5:45 pm Panel: Vaccine supply
 Norman W. Baylor
 Office of Vaccines Research and Re�iew
  Center for Biologics E�aluation and Research 

(CBER)
 Food and Drug Administration (FDA)
 
 Laurel Wood
 Manager 
 Immunization Program
 Alaska Department of Health and Social Ser�ices
 Chair 
 Association of Immunization Managers 
 
 Discussants:
 Marguerite D. Baxter
 Vice President and Head, Global Public Affairs
 No�artis Vaccines and Diagnostics, Inc. 

 Isabelle Claxton
 Director
 Public Policy and Ad�ocacy
 GSK Vaccines 
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 John D. Grabenstein
 Senior Director, Adult Vaccine Medical Affairs
 Merck Vaccines & Infectious Diseases

 Gregory S. Wallace
 Chief, Vaccine Supply & Assurance Branch
 Immunization Ser�ices Di�ision
  National Center for Immunization & 

Respiratory Diseases
 Centers for Disease Control and Pre�ention 
 
5:45 – 6:15 pm Committee questions and discussion 
 
6:15 – 6:30 pm Public comment
 
 
 

SECOND NATIONAL STAKEHOLDER MEETING  
DEVELOPMENT OF NEW AND IMPROVED VACCINES

Monday, December 1, 2008
Huntington Room, Arnold and Mabel Beckman Center

100 Academy Drive
Irvine, California 

 
Please note:
Panelist titles and affiliations are provided at the end of the agenda.
(*) denotes panelists who will give a formal presentation
(†) denotes panelists who contributed to the draft National Vaccine Plan 
 
8:30 am Welcome and Committee Introductions
 Claire V. Broome
 Institute of Medicine (IOM)
 Committee Chair 
 
8:45 – 10:15 am  Panel 1: Encouraging scientific innovation (new 

vaccines, better vaccines)
  Moderator: Milagritos Tapia (IOM committee 

member) 
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 Panelists:
 Philip Dormitzer (No�artis)
 Kathryn Edwards (Vanderbilt Uni�ersity)
 Emil Gotschlich (Rockefeller Uni�ersity) 
 Harry Greenberg (Stanford Uni�ersity) 
 Diane Griffin (Johns Hopkins Uni�ersity)
 Ed Mocarski* (MedImmune)
  Barbara Mulach† (National Institutes of 

Health [NIH]/National Institute of Allergy and 
Infectious Diseases [NIAID]) 

 Stanley Plotkin* (Sanofi)
 Robin Robinson† (HHS/BARDA) 
 Rebecca Sheets† (NIH/NIAID) (�ia �ideo)
  Justin Wright (BD Medical-Pharmaceutical 

Systems) 
 
10:15 – 10:30 am Break 
 
10:30 – 11:15 am Panel 1 continued 
 
11:15 am – 12:30 pm  Panel 2: Financing vaccine research and 

development 
  Moderator: Claire V. Broome (IOM Committee 

Chair) 
 
 Panelists:
 Harry B. Greenberg (Stanford Uni�ersity)
 Karl D. Handelsman (CMEA Ventures)
 Da�id C. Kaslow (Merck)
 Leighton Read* (Alloy Ventures)
 Jeffrey Ulmer (No�artis) 
 
12:30 – 1:30 pm Lunch 
 
1:30 – 3:00 pm Panel 3: Addressing public needs and priorities 
  Moderator: Edgar Marcuse (IOM committee 

member) 

 Panelists:
 Philip R. Dormitzer (No�artis)
 Kathryn Edwards (Vanderbilt Uni�ersity)
 Da�id C. Kaslow (Merck) 
 Edward Mocarski (MedImmune)
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 Stanley A. Plotkin* (Sanofi)
 Robin Robinson† (HHS/BARDA) 
 
3:00 – 3:15 pm Break 
 
3:15 – 4:30 pm  Panel 4: Regulatory and other issues in 

developing and licensing novel processes, new 
technologies, etc.

  Moderator: Arthur Reingold (IOM committee 
member) 

 
 Panelists: 
 Karl D. Handelsman (CMEA Ventures) 
 Da�id C. Kaslow (Merck) 
 Karen Midthun (FDA/CBER)
 Leighton Read (Alloy Ventures)
 Rebecca Sheets† (NIH/NIAID) (�ia �ideo)
 Jeffrey Ulmer (No�artis) 
 
4:30 – 5:30 pm Closing dialogue
  Moderator: Claire V. Broome (IOM committee 

chair) 
  Question to all stakeholders at the meeting: 

What criteria would you use to determine what 
objecti�es should recei�e the greatest le�el of 
attention in the National Vaccine Plan? 

  Final obser�ations about the day’s discussions
 All panelists and audience members 
 
5:30 pm Adjourn 

PANELIST TITLES AND AFFILIATIONS 

Philip Dormitzer
Senior Director and Senior Project Leader (viral vaccine research)
Novartis Vaccines and Diagnostics  

Kathryn Edwards
Sarah Sell Professor of Pediatrics
Director, Division of Pediatric Clinical Research
Vanderbilt University School of Medicine 
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Emil Gotschlich 
R. Gwin Follis-Chevron Professor
Laboratory of Bacterial Pathogenesis and Immunology
Rockefeller University 

Harry B. Greenberg 
Senior Associate Dean for Research and Training
Stanford University School of Medicine 
Professor of Medicine (Gastroenterology & Hepatology) Microbiology 

and Immunology, and Staff Physician VA Palo Alto Health Care System 

Diane Griffin
Professor 
Alfred and Jill Sommer Professor and Chair in Molecular Microbiology 

and Immunology
Johns Hopkins Bloomberg School of Public Health 

Karl D. Handelsman
Managing Director
CMEA Ventures 

David C. Kaslow
Vice President, Infectious Diseases and Vaccines Franchise
Merck Research Laboratories 

Karen Midthun
Deputy Director, Center for Biologics Evaluation and Research 
Food and Drug Administration

Edward S. Mocarski, Jr.*
Distinguished Fellow, MedImmune Vaccines
MedImmune, AstraZeneca
Professor Emeritus Stanford University 
Robert W. Woodruff Professor in the Department of Microbiology and 

Immunology 
Emory Vaccine Center, Emory University 

Barbara Mulach† 
Director, Office of Scientific Coordination and Program Operations
Division of Microbiology and Infectious Diseases
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 
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Stanley Plotkin*
Executive Advisor to CEO, Sanofi Pasteur
Emeritus Professor of Pediatrics, University of Pennsylvania 

Leighton Read*
General Partner
Alloy Ventures 

Robin Robinson†

Director, Biomedical Advanced Research Development Authority
U.S. Department of Health and Human Services 

CAPT Rebecca Sheets†

Vaccine Scientific and Regulatory Specialist
National Institute of Allergy and Infectious Diseases 
National Institutes of Health 

Jeffrey Ulmer 
Global Head, External Research 
Novartis Vaccines and Diagnostics 

Justin Wright
Manager, Bio-Analytical Sciences
BD Medical-Pharmaceutical Systems

THIRD NATIONAL STAKEHOLDER MEETING  
INFORMED VACCINE DECISION MAKING

Monday, February 2, 2009 
 Keck Center of the National Academies

500 Fifth Street, N.W.
Washington, DC

Please note:
Panelist titles and affiliations are provided at the end of the agenda.
(*) denotes panelists who will provide brief introductory comments at the 
beginning of a panel
(†) denotes panelists who contributed to the draft National Vaccine Plan  
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8:30 am   Welcome and Overview of the Agenda and the 
Day’s Proceedings 

 Committee Introductions
 Claire V. Broome 
 Institute of Medicine (IOM)
 Committee Chair
   
 
8:45 am   Panel 1: Who and what informs personal 

decision making about immunization? 
  Moderator: Edgar Marcuse, IOM committee 

member 

 Topics of discussion may include 
  •	 	Science, values, social norms, credibility 

of sources, ease of access, access to and 
comprehension of information, behavioral 
factors (e.g., risk aversion), opinions of 
formal or informal community leaders

  •	 	Factors for and against using certain 
sources of information

  •	 	Preferred sources and information needs of 
diverse populations (age, ethnicity, etc.)

  •	 	Health care providers, their knowledge, and 
their role

 Panelists: 
 Louis Z. Cooper (Columbia Uni�ersity)
  Vicky Debold (National Vaccine Information 

Center [NVIC]) 
 Julie Downs (Carnegie Mellon)
 Lynda Flowers (AARP)
 Samuel L. Katz (Duke Uni�ersity)
 Julie Leask (Uni�ersity of Sydney)
 Anita Manning (Freelance Journalist)
  Mairi Breen Rothman (American College of 

Nurse-Midwi�es)
 Kristine Sheedy† (CDC/NCIRD) 
 
 Questions and comments from the audience  
 
10:30 am  Break  
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10:45 am   Panel 2: The science of communication and good 
practices in communicating about vaccines and 
immunization

  Moderator: Élaine Chatigny, IOM committee 
member 

 Topics of discussion may include 
  •	 	Evidence from social and behavioral 

sciences
  •	 	Gaps in the available research

 Panelists: 
 Julie Downs (Carnegie Mellon)
 Julie Leask* (Uni�ersity of Sydney)
 Martin G. Myers (NNii)
 Rebecca Parkin (George Washington Uni�ersity)
 Kristine Sheedy (CDC/NCIRD) 
 
 Questions and comments from the audience
  
12:30 pm  Lunch  
 
1:30 pm   Panel 3: Ethical, legal, and policy issues in 

communicating about immunization 
  Moderator: Sara Rosenbaum, IOM committee 

member 

 Topics of discussion may include 
  •	 	Communicating in the context of policies 

requiring immunization (e.g., for school 
entry, for healthcare workforce)

  •	 	How ethical questions and standards 
influence communication about 
immunization

 Panelists:
 Barbara Loe Fisher (NVIC)
 Ross Sil�erman (Southern Illinois Uni�ersity)
 Christina Tan (N.J. Department of Health)
 L.J. Tan (American Medical Association [AMA]) 

 Questions and comments from the audience  
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3:15 pm  Break  
 
3:30 pm  Panel 4: Communicating to encourage 

immunization
  Moderator: Richard Mandsager, IOM committee 

member 

 Topics of discussion may include
  •	 	Strengthening the communication activities 

of public health agencies
  •	 	Lessons to be learned (in general, and from 

the day’s discussions) 
  •	 	Interactions between public health agencies 

and the media 
  •	 Meeting public needs and expectations 
  •	 	Health care providers, their knowledge, and 

their role
 
 Panelists:
 Louis Z. Cooper (Columbia Uni�ersity)
 Samuel L. Katz (Duke Uni�ersity)
 Nancy Lee* (Social Marketing Ser�ices, Inc.)
 Martin G. Myers (NNii)
 Rebecca Parkin (George Washington Uni�ersity)
 Glen Nowak (CDC/OEC)
 Kristine Sheedy* (CDC/NCIRD)
  Dean Sidelinger* (San Diego County Public 

Health Ser�ices)
 Christina Tan (N.J. Department of Health)
 L.J. Tan (AMA) 
 
5:30 pm  Adjourn  

PANELIST TITLES AND AFFILIATIONS

Louis Z. Cooper
Professor Emeritus, Pediatrics
College of Physicians and Surgeons
Columbia University
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Vicky Debold
Director of Patient Safety
National Vaccine Information Center

Julie Downs
Research Scientist
Department of Social and Decision Sciences
Carnegie Mellon University

Lynda Flowers 
Strategic Policy Advisor
AARP Public Policy Institute 

Samuel L. Katz 
Wilburt C. Davison Professor Emeritus of Pediatrics 
Duke University

Julie Leask 
Senior Research Fellow
National Centre for Immunisation Research and Surveillance
Conjoint Senior Lecturer
Faculty of Medicine
University of Sydney

Nancy Lee 
President
Social Marketing Services, Inc.

Barbara Loe Fisher
President and Co-Founder
National Vaccine Information Center 

Anita Manning
Freelance Journalist

Martin G. Myers 
Executive Director
National Network for Immunization Information (NNii)
Professor of Pediatrics, Preventive Medicine, and Community Health 
Associate Director for Public Health Policy and Education
Sealy Center for Vaccine Development
University of Texas Medical Branch 
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Glen Nowak
Director
Division of Media Relations
Office of Enterprise Communication
Centers for Disease Control and Prevention 

Rebecca Parkin 
Associate Dean, Research and Public Health Practice 
Professor 
Department of Environmental and Occupational Health, and
Department of Epidemiology and Biostatistics
School of Public Health and Health Services 
George Washington University

Mairi Breen Rothman
Professional Services Consultant
American College of Nurse-Midwives

Kristine Sheedy 
Associate Director
Office of Communication Science
National Center for Immunization and Respiratory Diseases 
Centers for Disease Control and Prevention 

Dean Sidelinger 
Deputy Public Health Officer
Public Health Services Administration 
San Diego County

Ross Silverman
Chair, Medical Humanities
Professor, Medical Humanities and Psychiatry 
School of Medicine
Professor, Medical Jurisprudence 
School of Law
Director, Program in Law and Health Policy
Southern Illinois University

Christina Tan 
State Epidemiologist
New Jersey Department of Health and Senior Services 
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L.J. Tan 
Director, Medicine and Public Health
American Medical Association 

FOURTH NATIONAL STAKEHOLDER MEETING  
THE SAFETY OF VACCINES AND VACCINATION PRACTICES 

Tuesday, April 14, 2009
Keck Center of the National Academies, Room 100

500 Fifth Street, N.W.
Washington, DC

Please note: 
Panelist titles and affiliations are provided at the end of the agenda.

8:30 am   Welcome and Overview of the Agenda and the 
Day’s Proceedings

 Committee Introductions 
 Claire V. Broome, 
 Institute of Medicine (IOM)
 Committee Chair
 
8:45 am  Panel 1: Identifying vaccine safety concerns   
  Moderator: Grace Lee, IOM committee member 

 Topics of discussion may include 
  •	 	Assessing safety in pre-licensure clinical 

trials (Phase I-III)
  •	 	Safety objectives pre-licensure versus 

post-licensure
  •	 	Gaps in the detection of safety signals and 

how to address them 
  •	 Vaccine Adverse Events Reporting System
  •	 	Active surveillance capabilities of the 

Vaccine Safety Datalink 

 Participants:
 Robert Ball, FDA
 Louis Z. Cooper, Columbia Uni�ersity
 Adrian Dana, Merck
 Vicky Debold, NVIC
 Susan Ellenberg, Uni�ersity of Pennsyl�ania 
 Neal Halsey, Johns Hopkins Uni�ersity
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 Florence Houn, Celgene
  Phillip Krause, FDA
 Lanie Friedman Ross, Uni�ersity of Chicago
 Thomas M. Vernon, Sanofi Pasteur
  Melinda Wharton, CDC/Immunization Safety 

Office (ISO) 

 Questions and comments from the audience  
 
10:30 am  Break 

10:45 am  Panel 2: Studying vaccine safety 
  Moderator: Art Reingold, IOM committee 

member 

 Topics for discussion may include 
  •	 	What triggers switching from surveillance 

to evaluation of a safety signal
  •	 	Evaluating safety signals, assessing potential 

causality of an observed adverse event
  •	 	Approaches and methodological, ethical, 

and practical advantages and challenges
  •	 	Assessing the relationship between 

immunization and diagnostic categories 
(e.g., demyelinating diseases, rheumatologic 
diseases)

  •	 	Vaccine Safety Datalink and Clinical 
Immunization Safety Assessment network 
challenges and opportunities

  •	 	Enhancing timeliness of conducting and 
completing studies (tools such as rapid 
cycle analysis)

  •	 Gaps in vaccine safety science

 Participants:
 Robert Ball, FDA
 Sean Hennessy, Uni�ersity of Pennsyl�ania
 John Iskander, CDC/ISO
 Samuel L. Katz, Duke Uni�ersity
 Tracy Lieu, Har�ard Uni�ersity
  Andy Pa�ia, Uni�ersity of Utah, NVAC Vaccine 

Safety WG
 Lanie Friedman Ross, Uni�ersity of Chicago
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 Kenneth J. Rothman, RTI International
 Patricia Saddier, Merck
 Brian Strom, Uni�ersity of Pennsyl�ania
 Melinda Wharton, CDC/ISO 

 Questions and comments from the audience 
   
12:30 pm  Lunch 

1:30 pm   Update from the National Vaccine Advisory 
Committee Safety Working Group 

 Andy Pa�ia, NVAC working group chair 

1:45 pm  Panel 3: Basic science (in vivo, in vitro, and 
human clinical models) 

  Moderator: Claire V. Broom, IOM Committee 
Chair 

 Topics for discussion may include 
  •	 Current research on host risk factors, gaps
  •	 Genetic contributions to immune response
  •	 	Adequacy of animal models for studying 

vaccine responses
  •	 	Exploring the role of adjuvants in adverse 

reactions to vaccines
  •	 	Gaps in understanding of immune system 

(immune response to vaccines, the 
immature immune system, etc.)

 Participants:
 George Curlin, NIH/NIAID
 Kathy Edwards, Vanderbilt Uni�ersity
 Charles Hackett, NIH/NIAID
 Neal Halsey, Johns Hopkins Uni�ersity
 Ruth Karron, Johns Hopkins Uni�ersity
 Phillip Krause, FDA 

 Questions and comments from the audience
  
3:15 pm  Break
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3:30 pm   Panel 4: Policy issues related to vaccine safety 
and compensation for vaccine injuries 

  Moderator: Sara Rosenbaum, IOM committee 
member 

 Topics for discussion may include 
  •	 	Vaccine safety as conceived in the 

1986 act that established the Vaccine 
Injury Compensation Program

  •	 	Implications of recent decisions of the U.S. 
Court of Federal Claims 

 Participants:
 Louis Z. Cooper, Columbia Uni�ersity
 Barbara Loe Fisher, NVIC
 Anthony Robbins, Tufts Uni�ersity
  Jeff Sconyers, Seattle Children’s Hospital, 

outgoing chair ACCV
 Tim Westmoreland, Georgetown Uni�ersity 

 Questions and comments from the audience 
 
5:15 pm  Closing comments 
 
5:30 pm  Adjourn

PANELIST TITLES AND AFFILIATIONS

Robert Ball
Chief, Vaccine Safety Branch
Division of Epidemiology
Food and Drug Administration 

George Curlin
Medical Officer
Office of the Director
Division of Microbiology and Infectious Diseases
National Institute of Allergy and Infectious Diseases
National Institutes of Health
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Louis Z. Cooper
Professor Emeritus, Pediatrics
College of Physicians and Surgeons
Columbia University

Adrian Dana
Senior Director
Clinical Risk Management and Safety Surveillance
Merck Research Labs 

Vicky Debold
Director of Patient Safety
National Vaccine Information Center

Kathryn Edwards
Sarah Sell Professor of Pediatrics
Director, Division of Pediatric Clinical Research
Vanderbilt University School of Medicine

Susan Ellenberg
Professor of Biostatistics
Associate Dean for Clinical Research
University of Pennsylvania School of Medicine

Barbara Loe Fisher
President and Co-founder
National Vaccine Information Center

Charles Hackett
Deputy Director
Division of Allergy, Immunology, and Transplantation
National Institute of Allergy and Infectious Diseases
National Institutes of Health

Neal Halsey
Professor
Department of International Health, Disease Prevention & Control
Department of Pediatrics
Johns Hopkins University
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Sean Hennessy
Senior Scholar, Epidemiology
Center for Clinical Epidemiology and Biostatistics
Assistant Professor of Epidemiology, University of Pennsylvania School of 

Medicine
Assistant Professor of Pharmacology, Department of Pharmacology 
Director of Ambulatory Drug Use and Effects, University of Pennsylvania 

Medical Center

Florence Houn 
Vice President, Regulatory Affairs
Celgene Corporation

John Iskander
Associate Director for Immunization Safety
Centers for Disease Control and Prevention

Ruth Karron
Director, Center for Immunization Research 
Director, Johns Hopkins Vaccine Initiative
Johns Hopkins University 

Samuel L. Katz
Wilburt C. Davison Professor Emeritus of Pediatrics
Duke University 

Phillip Krause
Laboratory Chief
Lead Research Investigator
Center for Biologics Evaluation and Research
Food and Drug Administration

Tracy Lieu
Professor
Director of Faculty Development
Director, Center for Child Health Care Studies
Department of Ambulatory Care and Prevention
Harvard Pilgrim Health Care and Harvard Medical School 
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Andy Pavia
Professor, Division of Infectious Diseases
University of Utah School of Medicine 
Chair, Vaccine Safety Working Group, National Vaccine Advisory 

Committee

Anthony Robbins
Professor
Department of Public Health and Family Medicine
Tufts University

Lanie Friedman Ross
Carolyn and Matthew Bucksbaum Professor of Clinical Ethics
Professor, Departments of Pediatrics, Medicine, and Surgery
Associate Director, MacLean Center for Clinical Medical Ethics
University of Chicago

Kenneth J. Rothman
Distinguished Fellow in Epidemiology
Vice President, Epidemiology Research
RTI International
  
Patricia Saddier
Senior Director, Epidemiology Department 
Merck Research Laboratories

Jeff Sconyers
Senior Vice President and General Counsel 
Seattle Children’s Hospital
Chair, Advisory Commission on Childhood Vaccines 

Brian Strom
George S. Pepper Professor of Public Health and Preventive Medicine
Departments of Biostatistics and Epidemiology
University of Pennsylvania 

Thomas M. Vernon
Consultant with Sanofi Pasteur
Former VP, Merck Vaccine Division
Former Executive Director, Colorado Department of Health
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Tim Westmoreland
Visiting Professor of Law
Georgetown University

Melinda Wharton
Deputy Director
National Center for Immunizations and Respiratory Diseases
Centers for Disease Control and Prevention 

Some federal agencies contributed to the de�elopment of the draft 
strategic National Vaccine Plan 

FIFTH NATIONAL STAKEHOLDER MEETING  
VACCINES AND GLOBAL HEALH 

Thursday, June 4, 2009
The Seattle Public Library

1000 Fourth Avenue
Seattle, Washington

 
Please note: 
Complete participant affiliations are provided at the end of the agenda. 
 
8:30 am   Welcome, Overview, and Committee 

Introductions 
 Claire V. Broome, IOM Committee Chair
    
 8:45 am   Panel 1:  Development of new vaccines and those 

needed for global use  
  Moderator: Claire Broome, IOM Committee 

Chair 

  Topics of discussion may include
  •	 Setting priorities
  •	 Scientific challenges
  •	 Regulatory issues
  •	 Implementation issues
  •	 Advocacy or policy communication issues
  •	 	Role of non-Western vaccine companies as 

vaccine developers and suppliers for both 
developed and developing nations
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 Discussants: 
 Norman Baylor, CBER/FDA (by phone)
 Brent Burkholder, NCIRD/CDC
  Thomas Cherian, World Health Organization 

(WHO)
 Mark Feinberg, Merck
 John Ferguson, No�artis Vaccines & Diagnostics
 Orin Le�ine, Johns Hopkins Uni�ersity
  Adel Mahmoud, Princeton Uni�ersity (by phone) 
  Margaret McCluskey, U.S. Agency for 

International De�elopment (USAID)
 Regina Rabino�ich, Gates Foundation
  Jerald Sadoff, Aeras Global TB Vaccine 

Foundation
 Theodore Tsai, No�artis
  Justin Wright, BD Medical-Pharmaceutical 

Systems 

10:30 am  Break  

10:45 am   Panel 2: Immunization program issues: 
Infrastructure, communication, impact of 
eradication or elimination 

  Moderator: Milagritos Tapia, IOM committee 
member 

 Topics of discussion may include 
  •	 	Quality and safety of administration, 

storage, inventory management, cold chain, 
other infrastructure issues

  •	 Impact of health systems “reform”
  •	 	Are vaccines reaching those at highest risk 

of disease?
  •	 	Innovative approaches to target high-risk or 

hard-to-reach groups
  •	 	Implications of target populations with 

high proportion of HIV infected

 Discussants: 
 Brent Burkholder, NCIRD/CDC
 Thomas Cherian, WHO
  Rod Hausser, BD Medical-Pharmaceutical 

Systems
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 Orin Le�ine, Johns Hopkins Uni�ersity
 Margaret McCluskey, USAID
 Robert Steinglass, John Snow Inc.
 Linda Venczel, Gates Foundation  

12:30 pm  Lunch  
 
  1:30 pm   Panel 3: Surveillance of safety, effectiveness, 

coverage, disease 
  Moderator: Art Reingold, IOM committee 

member 

 Topics of discussion may include 
  •	 	Immunization program monitoring and 

evaluation
  •	 	Coverage measurement versus disease 

impact
  •	 	Challenges of safety monitoring (e.g., 

yellow fever vaccine in Africa)

 Discussants: 
 Brent Burkholder, NCIRD/CDC
 John Ferguson, No�artis Vaccines & Diagnostics
 Da�id Fleming, Director & Health Officer, WA
  Kathy Neuzil, Program for Appropriate 

Technology in Health (PATH)
 Robert Steinglass, John Snow Inc.
 Linda Venczel, Gates Foundation 

 3:15 pm  Break  

 3:30 pm   Panel 4: Financing vaccine development and 
purchase 

  Moderator: Da�id Paltiel, IOM committee 
member 

 Topics of discussion may include 
  •	 Financing new vaccine development
  •	 	Financing purchase of expensive new 

vaccines (e.g., pneumococcal conjugate, 
human papilloma virus)

  •	 	Sustainable support for new vaccines by 
developing countries
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  •	 	Experience with novel financing 
approaches—International Financing 
Facility for Immunization (IFFIm), Advance 
Market Commitment (AMC), Gates (pros 
and cons)

  •	 	Prioritizing support for optimal use of 
existing vaccines versus development of 
new vaccines

 Discussants: 
 Brent Burkholder, NCIRD/CDC
 Orin Le�ine, Johns Hopkins Uni�ersity
 Melinda F. Moree, Global Health Ser�ices
 Regina Rabino�ich, Gates Foundation
  Jerald Sadoff, Aeras Global TB Vaccine 

Foundation  

5:30 pm  Adjourn 

PANELIST TITLES AND AFFILIATIONS

Jon Kim Andrus
Professor, Department of Global Health Director, Global Health MPH 

Program 
George Washington University

Norman Baylor
Director, Office of Vaccines Research and Review
Center for Biologics Evaluation and Research
Food and Drug Administration

Brent Burkholder 
Director, Global Immunization Division 
National Center for Immunization and Respiratory Diseases
Centers for Disease Control and Prevention

Thomas Cherian 
Coordinator
Expanded Programme on Immunization
Department of Immunization, Vaccines and Biologicals
World Health Organization
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Mark Feinberg
Vice President, Medical Affairs and Policy 
Merck Vaccines and Infectious Diseases 
Merck & Co., Inc.

John Ferguson
Vice President and Global Head
Pharmacovigilance & Medical Safety
Novartis Vaccines & Diagnostics 

David Fleming
Director and Health Officer
Department of Public Health
Seattle/King County

Rod Hausser 
Director
Business Development and Operations 
BD Medical-Pharmaceutical Systems

Orin Levine
Executive Director, PneumoADIP
Associate Professor, International Health
Johns Hopkins University 

Adel Mahmoud
Woodrow Wilson School of Public and International Affairs 
Department of Molecular Biology 
Princeton University
 
Margaret McCluskey
Senior Technical Advisor, HIV Vaccines
GH/Office of HIV & AIDS
U.S. Agency for International Development

Melinda F. Moree
Vice President, Global Health Services

Kathy Neuzil
Director, Influenza Vaccine Project
Clinical Director, Rotavirus Vaccine Program
PATH 
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Regina Rabinovich
Director, Infectious Diseases Development
Global Health Program 
The Bill & Melinda Gates Foundation

Jerald Sadoff
President and Chief Executive Officer
Aeras Global TB Vaccine Foundation

Robert Steinglass
Technical Director, IMMUNIZATIONBasics Project
John Snow Inc.

Theodore Tsai
Senior Vice President, Scientific Affairs
Novartis

Linda Venczel 
Vaccine-Preventable Diseases 
Integrated Health Systems Development 
The Bill & Melinda Gates Foundation

Justin Wright
Manager, Bio-Analytical Sciences
BD Medical-Pharmaceutical Systems
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Acronyms

ACIP Advisory Committee on Immunization Practices
AE
AHIP

adverse event
America’s Health Insurance Plans

AMC
ARRA

Advance Market Commitment 
American Recovery and Reinvestment Act

ASPR Assistant Secretary for Preparedness and Response
BARDA

BLA
BRFSS
CAVD

Biomedical Advanced Research and Development 
Authority
Biological License Application
Behavioral Risk Factor Surveillance System
Collaboration for AIDS Vaccine Discovery

CBER Center for Biologics Evaluation and Research
CDC Centers for Disease Control and Prevention
CISA
CMS

Clinical Immunization Safety Assessment
Centers for Medicare & Medicaid Services

DALY
DoD
DTaP/DTP

EHR

disability-adjusted life year
Department of Defense
diphtheria, pertussis (whooping cough), and tetanus 
vaccine
electronic health record

EMEA European Medicines Agency
EMR electronic medical record
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FDA
FE(L)TP

FTE

Food and Drug Administration
Field Epidemiology Training Program/Field 
Epidemiology and Laboratory Training Program
full-time equivalent/employee

GAVI 
HEDIS
HHS

Global Alliance for Vaccines and Immunisation
Healthcare Effectiveness Data and Information Set
Department of Health and Human Services

Hib Haemophilus influenzae type B 
HIT health information technology
HPV human papilloma virus
HRSA
IAVG
IAVI
IFFIm
IIS

Health Resources and Services Administration
Interagency Vaccine Group
International AIDS Vaccine Initiative
International Financing Facility for Immunization
immunization information systems

IOM
IPV 
ISO
IT

Institute of Medicine
inactivated polio vaccine
Immunization Safety Office
information technology

MCO
MMR 

managed care organization
measles, mumps, and rubella vaccine

MMRV
NCHS
NCI
NCQA
NCVIA
NDA
NHIN

measles, mumps, rubella, and chickenpox vaccine
National Center for Health Statistics
National Cancer Institute
National Committee for Quality Assurance
National Childhood Vaccine Injury Act
New Drug Application
National Health Information Network

NIAID
NICHD

National Institute of Allergy and Infectious Diseases
National Institute of Child Health and Human 
Development

NIH National Institutes of Health
NIS National Immunization Survey
NVAC National Vaccine Advisory Committee
NVIC National Vaccine Information Center
NVP National Vaccine Plan
NVPO National Vaccine Program Office
ONCHIT Office of the National Coordinator for Health 

Information Technology 
OPHS Office of Public Health and Science
OPV 
PAHO

oral polio vaccine
Pan American Health Organization

PATH Program for Appropriate Technology in Health
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PDP
PEPPPI

product development partnership
Public Engagement Pilot Project on Pandemic Influenza

PHS
PRISM
RRV-TV

Public Health Service
Post-Licensure Rapid Immunization Safety Monitoring
Tetravalent Rhesus-based Rotavirus Vaccine

RVP
SARS
SCHIP

Rotavirus Vaccine Program
severe acute respiratory syndrome
State Children’s Health Insurance Program

SIVR
TB
UNICEF
USAID

Strategic Issues in Vaccine Research
tuberculosis
United Nations Children’s Fund
United States Agency for International Development

VA Department of Veterans Affairs
VAERS
VFC

Vaccine Adverse Event Reporting System
Vaccines for Children

VHC
VICP
VPACE

Vaccine Healthcare Center
Vaccine Injury Compensation Program
Vaccine Policy Analysis Collaborative

VPD vaccine-preventable disease
VSD Vaccine Safety Datalink
WHO World Health Organization
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Committee Biographies 

Claire V. Broome, M.D. (Chair), is currently an adjunct professor in the 
Department of Global Health at the Rollins School of Public Health, Emory 
University. Previously she held several positions at the Centers for Disease 
Control and Prevention (CDC) including senior adviser, Integrated Health 
Information Systems (2000-2006); deputy director (1994-1999); acting 
director (1998); acting director, National Center for Injury Prevention 
and Control (1991-1993); associate director for science (1990-1994); and 
chief, Bacterial Special Pathogens Branch, National Center for Infectious 
Diseases (1981-1990). Dr. Broome has served as an adviser for the follow-
ing institutions: World Health Organization; World Bank; Global Alliance 
for Vaccines and Immunization; The Bill & Melinda Gates Foundation; 
 Burroughs Wellcome Fund; the Wellcome Trust; U.S. Agency for Inter-
national Development (USAID); the U.S. Food and Drug Administration 
(FDA) (member, Vaccines and Related Biologicals Advisory Committee); 
and the National Institutes of Health (NIH). Dr. Broome’s research experi-
ence includes developing and implementing research programs in bacterial 
disease epidemiology, observational epidemiology for vaccine evaluation, 
and public health surveillance methodology. She also has informatics experi-
ence, including leading the development and implementation of the National 
Electronic Disease Surveillance System. Dr. Broome has received numer-
ous honors and awards including Infectious Disease Society of America’s 
Squibb Award for Excellence of Achievement in Infectious Diseases; Ameri-
can Public Health Association Epidemiology Section’s John Snow Award; 
U.S. Public Health Service (PHS) Distinguished Service Medal; Surgeon 
General’s Medallion; Charles Shepard Award 1986; and Langmuir award 



Copyright © National Academy of Sciences. All rights reserved.

Priorities for the National Vaccine Plan 

��0 PRIORITIES FOR THE NATIONAL VACCINE PLAN

coauthor in 1981, 1983, 1988, 1989, 1993; she is a member of the Institute 
of Medicine. Dr. Broome received her B.A. from Harvard University and her 
M.D. from Harvard Medical School; she specialized in internal medicine 
at the University of California, San Francisco. She was a CDC Epidemic 
Intelligence Service (EIS) officer and completed a fellowship in infectious 
diseases at Massachusetts General Hospital.

Élaine Chatigny is director general, Communications, at the Public Health 
Agency of Canada. She is responsible for risk communications, crisis com-
munications, strategic communication planning, media relations, social 
marketing, and a host of other communication functions. Her previous 
position with the government of Canada was director, Public Affairs, with 
the Communications, Marketing, and Consultation Directorate at Health 
Canada. In her 8 years with the government of Canada, Ms. Chatigny 
has established Crisis and Emergency Communications and Risk Com-
munications Units. She was also responsible for the development of Health 
Canada’s and the Public Health Agency of Canada’s Risk Communications 
Framework and Handbook, which is unique to the government of Canada. 
Ms. Chatigny has been an external adviser to the World Health Organiza-
tion on pandemic influenza communications planning and co-chair of the 
Communicators’ Network of the Global Health Security Initiative (G7 plus 
Mexico); she is the founder of a federal, provincial, and territorial commu-
nications working group on pandemic influenza, which reports to Canada’s 
Pandemic Influenza Committee. Prior to joining the federal government, 
Ms. Chatigny worked 14 years with the Canadian Broadcasting Corpora-
tion as a journalist and a manager.

Jocelyn Guyer, M.P.A., is co-executive director at the Center for Children 
and Families (CCF) and a senior researcher at the Georgetown University 
Health Policy Institute. At CCF, she has worked extensively on child and 
family health issues, including reauthorization of the State Children’s Health 
Insurance Program (SCHIP) and the role of Medicaid in covering children 
and families. She joined CCF from the Kaiser Commission on Medicaid and 
the Uninsured, where she served most recently as an associate director. At 
the commission, she led analysis of several emerging issues in health care 
for vulnerable Americans, including the implications of the Part D Medicare 
drug benefit for impoverished seniors and people with disabilities, and major 
proposals to restructure Medicaid. In the past, she has served as a senior 
health policy analyst on health and welfare policy at the Center on Budget 
and Policy Priorities, where she designed policy initiatives to expand cover-
age to low-income parents and worked with several states to implement 
family-based coverage expansions. She also served as legislative research 
assistant to Senator Daniel Patrick Moynihan. She holds an M.P.A. in 
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economics and public policy from Princeton University’s Woodrow Wilson 
School and a B.A. in political science from Brown University.

Timothy J. Hoff, Ph.D., is associate professor of health policy and manage-
ment in the Department of Health Policy, Management, and Behavior at 
the Statte University of New York (SUNY) at Albany. Dr. Hoff received his 
B.S. in business administration from SUNY Albany and his Ph.D. in public 
administration and policy from the Rockefeller College of Public Affairs 
and Policy. His areas of expertise include strategic planning and evaluation, 
health care policy, medical sociology, primary care delivery, organization 
theory and behavior, organizational change and innovation, organizational 
design, and public health genomics. Dr. Hoff’s current research focuses on 
the evolution of primary care medicine, newborn screening policy in the 
United States, and the redesign of healthcare delivery settings for more ef-
fective chronic disease management. Recently, he was engaged in patient 
safety research examining the role of organizational culture in creating 
safer clinical environments. He also has completed a national study of state 
newborn screening programs and issues related to long-term follow-up of 
newborns identified with genetic and metabolic disorders. This research is 
unique nationally and is adding to our understanding of quality and access 
issues in the area of newborn screening. He was the chair of the Health 
Care Management Division of the Academy of Management, the leading 
academic organization in the United States for management scholars, and a 
two-time winner of the SUNY Albany School of Public Health’s Excellence 
in Teaching Award.

Grace M. Lee, M.D., M.P.H., is an assistant professor of population medi-
cine and pediatrics at the Harvard Medical School, Harvard Pilgrim Health 
Care Institute, and Children’s Hospital Boston.  Dr. Lee’s research focuses 
on vaccine economics, vaccine safety, infectious disease epidemiology, and 
infection control and prevention.  She is currently principal investigator or 
coinvestigator on Agency for Healthcare Research and Quality (AHRQ)-, 
NIH-, and CDC-funded studies. Several key research projects include con-
ducting active surveillance of H1N1 and seasonal influenza vaccine safety in 
the United States, understanding gaps in the vaccine financing and delivery 
system, modeling the cost-effectiveness of vaccines and interventions to 
reduce health care–associated infections, and evaluating the impact of 
Medicare’s policy of nonpayment for health care–associated infections in 
hospital settings.  Dr. Lee joined the faculty at Harvard Medical School, 
Harvard Pilgrim Health Care Institute, and Children’s Hospital Boston in 
2003 after completing an AHRQ postdoctoral fellowship. She received her 
M.D. at the University of Pennsylvania School of Medicine and M.P.H. at 
Harvard School of Public Health. She completed her pediatric residency and 
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subspecialty training in pediatric infectious diseases and pediatric health 
services research at Children’s Hospital Boston.

Richard Mandsager, M.D., is chief executive at Providence Alaska Medi-
cal Center and was the executive director of the Children’s Hospital at 
Providence in Anchorage from October 2006 to August 2009. From 2004 
to 2006, he was the director of public health for the State of Alaska. Dur-
ing his tenure, legislative support and funding were achieved for purchase, 
implementation, and operation of an immunization registry. Prior to that, 
he was medical director of the Pediatric Service Center of Alaska Native 
Medical Center (ANMC) in Anchorage. While he was in that position the 
ANMC achieved more than a 90 percent immunization rate for children. 
His prior experience includes serving as staff pediatrician for Southcentral 
Foundation, where he revised and improved protocols for medical care for 
children and adolescents. Dr. Mandsager has also served as the past direc-
tor for the Alaska Native Medical Center and service unit director for the 
Anchorage Service Unit. He led and facilitated completion of the ANMC 
hospital campus, which was the largest project in the history of the Indian 
Health Service and the first joint construction project of the Indian Health 
Service and the Centers for Disease Control and Prevention in Atlanta. He 
retired from the Commissioned Corps of the U.S. Public Health Service with 
the rank of an assistant surgeon general.

Edgar K. Marcuse, M.D., M.P.H., is a professor of pediatrics and adjunct 
professor of epidemiology at the University of Washington Schools of 
Medicine and Public Health and associate medical director for quality 
improvement at Seattle Children’s. Dr. Marcuse has been actively involved 
with numerous pediatric and public health organization immunization ac-
tivities at the local, regional, and national levels. Nationally, he served as 
member and chair of the U.S. Department of Health and Human Service’s 
(HHS’s) National Vaccine Advisory Committee, a member of the Advisory 
Committee on Immunization Practices, a member of the American Acad-
emy of Pediatrics (AAP) Committee on Infectious Disease (Red Book), 
an associate editor and consultant for several editions of the Red Book, 
and chair of the AAP Immunization Advisory Team. He is coeditor of 
AAP Grand Rounds. Dr. Marcuse received his B.A. from Oberlin Col-
lege in Ohio, his M.D. from Stanford University School of Medicine, 
his M.P.H. from the University of Washington School of Public Health 
and Community Medicine, and his pediatric training at Children’s Hos-
pital, Boston and Seattle Children’s, and he served as a CDC EIS officer.   

A. David Paltiel, Ph.D., is professor of public health and managerial sciences 
at the Yale School of Medicine. He also holds an appointment as profes-
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sor at the Yale School of Management. His research deals broadly with 
 issues of resource allocation and decision making in health and medicine. An 
expert in the application of mathematical and economic simulation models 
to inform public choice and clinical practice, he has conducted model-
based cost-effectiveness analyses and policy evaluations on such subjects 
as expanded screening for HIV, inhaled steroids in adult asthma, treatment 
options for patients with knee pain and osteoarthritis, and the FDA’s ap-
proval of home testing for HIV. He is an officer of the Society for Medical 
Decision Making and a member of the Scientific Review Committee of the 
French National Agency for Research on AIDS and Viral Hepatitis. He has 
previously served on the editorial boards of both Medical Decision Making 
and Value in Health. Dr. Paltiel received his Ph.D. in operations research 
from Yale in 1992.

Arthur L. Reingold, M.D., is professor of epidemiology and associate dean 
for research of the University of California at Berkeley (UCB) School of 
Public Health. He is also professor of epidemiology and biostatistics and 
clinical professor of medicine at the University of California, San Francisco 
(UCSF). His research interests include emerging and reemerging infections 
and vaccine-preventable diseases in the United States and developing coun-
tries. Dr. Reingold currently serves on the World Health Organization’s Stra-
tegic Advisory Group of Experts on vaccines and vaccine policy; is director 
of the California Emerging Infections Program; and is director of the NIH 
Fogarty AIDS International Training and Research Program at UCB-UCSF. 
Recent publications include articles on the impact of the introduction of 
pneumococcal conjugate vaccine in the United States and related topics. 
Before joining the faculty at UCB, Dr. Reingold worked for eight years at 
CDC. He was elected to the Institute of Medicine (IOM) in 2003.

David B. Reuben, M.D., is director, Multicampus Program in Geriatrics 
Medicine and Gerontology (MPGMG), and chief, Division of Geriatrics, at 
the University of California at Los Angeles (UCLA) Center for Health Sci-
ences. He is the Archstone Foundation Chair and Professor at the David 
Geffen School of Medicine at UCLA. He is also director of the UCLA Claude 
D. Pepper Older Americans Independence Center.  Dr. Reuben sustains 
professional interests in clinical care, education, research, and administra-
tive aspects of geriatrics. He maintains a clinical primary care practice of 
frail older persons and attends on inpatient and geriatric psychiatry units at 
UCLA. He has won seven awards for excellence in teaching. Dr. Reuben’s 
current research interests include redesigning the office visit to improve 
healthcare quality and measurement of how older adults function. In 2000, 
Dr. Reuben was given the Dennis H. Jahnigen Memorial Award for out-
standing contributions to education in the field of geriatrics, and in 2008, 
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he received the Joseph T. Freeman Award from the Gerontological Society 
of America. Dr. Reuben was part of the team that received the 2008 John 
M. Eisenberg Patient Safety and Quality Award for Research—Joint Com-
mission and National Quality Forum, for Assessing Care of the Vulnerable 
Elderly (ACOVE). He is a past president of the American Geriatrics Soci-
ety and the Association of Directors of Geriatric Academic Programs. Dr. 
Reuben is currently chair-elect of the Board of Directors of the American 
Board of Internal Medicine and sits on its Executive Committee. He is lead 
author of the widely distributed book Geriatrics at Your Fingertips. Dr. 
Reuben produced Freda Sandrich: Center Stage, a short documentary that 
was a finalist for a FREDDIE award. His play about decision making at the 
end of life, Reprie�es, had its first reading in Los Angeles in 2007 and has 
had two subsequent commissioned readings, by the California Healthcare 
Foundation in 2008 and by the Friends of the Semel Institute in 2009. His 
second play is about Lyndon Johnson and the Civil Rights Act of 1957. Dr. 
Reuben has served on four past IOM committees.

Sara Rosenbaum, J.D., is chair of the Department of Health Policy and 
Harold and Jane Hirsh Professor of Health Law and Policy at the George 
Washington University. She also holds an appointment as professor of 
health care sciences at George Washington’s School of Medicine and Law.
As a scholar, an educator, and a national leader, Professor Rosenbaum has 
dedicated her career to promoting more equitable and effective health care 
policies in this country, particularly in the areas of Medicaid and Medicare, 
managed care, employee health benefits, maternal and child health, health 
services for medically underserved populations, and civil rights in health care 
systems. Her commitment to strengthening access to care for low-income, 
minority, and medically underserved populations has had a transforming 
effect on the lives of many Americans, particularly children. In addition to 
her responsibilities as chair of the Department of Health Policy, which she 
founded and developed, Professor Rosenbaum directs the Hirsh Health Law 
and Policy Program. As a mentor, she is drawn to young people interested in 
improving health care for the poor. Professor Rosenbaum has been named 
one of the nation’s 500 most influential health policy makers by McGraw 
Hill. Among other honors, she has received the Investigator Award in Health 
Policy from the Robert Wood Johnson Foundation and has been recognized 
by the Department of Health and Human Services for distinguished national 
service on behalf of Medicaid beneficiaries. As a member of the White House 
Domestic Policy Council under President Clinton, she directed the drafting 
of the Health Security Act and oversaw the development of the Vaccines for 
Children Program. Professor Rosenbaum received her B.A. from Wesleyan 
University and her J.D. from Boston University School of Law.
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Milagritos D. Tapia, M.D., is assistant professor of pediatrics and medicine 
at the University of Maryland. She is interested in the utility of oral fluid as 
a proxy for serum measurement of antibody responses. She has found that 
there is an excellent correlation between the serum and oral fluid measure-
ments of antibodies against measles, meningococcus, and tetanus. She also 
spends a great deal of her time working at the Center for Vaccine Develop-
ment field site in Bamako, Mali, in West Africa. There, she has been studying 
the epidemiology of invasive bacterial infections, the incidence of group A 
streptococcal pharyngitis, and the prevalence of rheumatic heart disease in 
the pediatric population. She was coinvestigator on several multicenter vac-
cine trials including an efficacy trial of rotavirus vaccine in Malian infants 
and safety and immunogenicity trials of conjugate meningococcal A vaccine 
in Malian toddlers and adults.
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