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NATIONAL PREPAREDNESS

HHS Has Funded Flexible Manufacturing Activities for
Medical Countermeasures, but It Is Too Soon to
Assess Their Effect

What GAO Found

In fiscal years 2012 and 2013, the Department of Health and Human Services
(HHS) Biomedical Advanced Research and Development Authority (BARDA)
awarded nearly $440 million in contracts to establish three Centers for Innovation
in Advanced Development and Manufacturing (CIADM) and a network of facilities
to provide packaging support for medical countermeasure distribution, known as
the Fill Finish Manufacturing Network (FFMN). The contracts require the CIADMs
to develop three activities to support flexible manufacturing for medical
countermeasure development and production: the manufacture of pandemic
influenza vaccines during an emergency; core services to support the
development and production of chemical, biological, radiological, and nuclear
(CBRN) medical countermeasures; and workforce training. During the contract
base periods, each CIADM is to retrofit existing or build new facilities able to
produce 50 million doses of pandemic influenza vaccine within 4 months of
receipt of the influenza virus strain and to establish the capacity to provide core
services, such as assisting countermeasure developers by manufacturing
products to be used for clinical trials. The CIADMs are also required to develop
workforce training programs, which are intended to increase expertise in CBRN
medical countermeasure development. The CIADM base contracts are intended
to retrofit or build facilities to stand ready to provide these three activities and
maintain this readiness through annual contract option periods. Once the
facilities are prepared to provide these activities, BARDA may place task orders
for provision of CIADM vaccine surge capacity, core services, or training, and
BARDA, through the task orders, would provide additional payments to obtain
these services. The FFMN is to supplement CIADMs’ pandemic influenza surge
capacity, packaging up to 117 million doses of pandemic influenza vaccine in 12
weeks, if needed, and can also provide core services as CIADM subcontractors.

HHS’s CIADM core services activities are designed to support the development
and production of certain CBRN medical countermeasures, but it is too early to
tell how effective this approach will be. BARDA'’s establishment of the CIADMs
implements a recommendation from HHS’s review of the Public Health
Emergency Medical Countermeasures Enterprise (PHEMCE)—a federal
interagency body that advises HHS on medical countermeasure priorities. The
CIADMs are to support the development of biologics-based countermeasures
only, which are products like vaccines that are derived from living sources such
as cells, because BARDA considers these countermeasures to need the greatest
support. BARDA has identified some of its current biologics-based
countermeasure development contracts that could use core services’ support
and are priorities for PHEMCE. However, the CIADMs are still completing
activities associated with their contract base period. Thus, BARDA has not
issued any task orders for core services to date, but has created a CIADM
steering committee and completed guidance to govern the task order process
once the CIADMs are operational. Until the CIADM core services are used, it will
be unclear how effectively they will support the development and production of
CBRN medical countermeasures. Stakeholders we interviewed were uncertain
about the demand for and availability of funding for core services. BARDA
officials said that they anticipate having sufficient demand for the services and
funding for task orders in fiscal years 2014 and 2015.
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Public health emergencies in the new millennium—such as the 2001
anthrax attacks and the 2009 H1N1 influenza pandemic—continue to
raise concerns about our nation’s vulnerability to threats from chemical,
biological, radiological, and nuclear (CBRN) agents and new or
reemerging infectious diseases. The Department of Health and Human
Services (HHS) is the federal agency primarily responsible for identifying
needed medical countermeasures to prevent or mitigate potential health
effects from exposure to such threats. As part of that task, HHS works
with other federal agencies to engage with industry to develop medical
countermeasures through its Public Health Emergency Medical
Countermeasures Enterprise (PHEMCE). PHEMCE is a federal
interagency body—composed of certain HHS agencies and offices, the
Departments of Defense and Homeland Security, and others—
established in 2006 and responsible for providing recommendations to
the Secretary of Health and Human Services on medical countermeasure
priorities and development and production needs.

There are some medical countermeasures—drugs, vaccines, and devices
to diagnose, treat, prevent, or mitigate potential health effects of
exposure—available for these agents and diseases. However, as with
drugs and other pharmaceuticals in general, research and development
to create usable countermeasures for CBRN agents and emerging
infectious diseases is a lengthy, complex, and expensive process. The
general lack of a commercial market for some medical countermeasures
may reduce incentives for large pharmaceutical and medical device
manufacturers to invest millions of dollars to develop such products,
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instead of others that may be more profitable. Hence, many medical
countermeasure developers are small biotechnology companies with less
experience than larger pharmaceutical companies in developing a
product and bringing it to market.

In addition to the lack of incentives for larger pharmaceutical companies
and the limited experience of smaller biotechnology companies, the 2009
H1N1 influenza pandemic raised particular concerns about the United
States’ ability to rapidly manufacture needed medical countermeasures
for CBRN threats and new or reemerging infectious diseases.' As a
result, in August 2010, HHS conducted a review of PHEMCE'’s activities
to develop and produce needed medical countermeasures.? In its review,
HHS concluded that the United States must have a nimble, flexible
capability to rapidly produce medical countermeasures for CBRN threats
or emerging infectious diseases in a public health emergency and that
this capacity was lacking. The review also highlighted the need for more
support for smaller biotechnology companies conducting advanced
research and development of countermeasures, including assistance in
moving countermeasures through clinical trials and developing and
producing them to the point at which HHS would be able to procure
them.? In the PHEMCE review, HHS also recommended that the
department, either alone or in collaboration with the Department of
Defense, establish centers to provide advanced development and
manufacturing capability for medical countermeasures to address national
security and to augment public health needs on a cost-effective, reliable,
and sustainable basis. These centers are intended to support flexible
manufacturing—that is, the use of disposable equipment and alternative
technologies for product development and rapid manufacturing—to aid in
the development and production of medical countermeasures. In its
PHEMCE review, HHS stated that these centers would strengthen

TSee GAO, Influenza Pandemic: Lessons from the H1N1 Pandemic Should Be
Incorporated into Future Planning, GAO-11-632 (Washington, D.C.: June 27, 2011). For a
list of our other reports regarding national preparedness for CBRN threats and new or
reemerging infectious diseases, see the Related GAO Products later in this publication.

2Department of Health and Human Services, The Public Health Emergency
Countermeasures Enterprise Review: Transforming the Enterprise to Meet Long-Range
National Needs, (Washington, D.C.: August 2010). The Secretary of Health and Human
Services called for this review in December 2009.

SClinical trials are research studies that explore whether a medical strategy, treatment, or
device is safe and effective for humans.
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countermeasure development by linking countermeasure developers with
needed expertise, using and improving flexible manufacturing
technologies, augmenting manufacturing surge capacity against emerging
infectious diseases or unknown threats, and helping train future
countermeasure developers. In June 2012, HHS awarded three contracts
to establish three Centers for Innovation in Advanced Development and
Manufacturing (CIADM).

The Pandemic and All-Hazards Preparedness Reauthorization Act of
2013 (PAHPRA) requires that we examine HHS'’s flexible manufacturing
initiatives and the activities these initiatives are to support.* This report
addresses (1) how much funding HHS has awarded for activities to
support flexible manufacturing for medical countermeasures since fiscal
year 2010, and (2) the extent to which these activities are to support the
development and production of CBRN medical countermeasures.

To answer the first objective, we obtained and analyzed HHS financial
data to calculate how much HHS awarded for flexible manufacturing
capacity since fiscal year 2010, the date of publication of the PHEMCE
review. We also analyzed the three contracts HHS awarded to establish
the CIADMs to determine the amounts awarded under each contract and
the activities each center will carry out. We interviewed officials from
HHS’s Office of the Assistant Secretary for Preparedness and Response
(ASPR), ASPR’s Biomedical Advanced Research and Development
Authority (BARDA), and officials from each of the three CIADMs to
determine the activities these funds are intended to support and the
current status of the CIADMs. Finally, we interviewed two relevant
stakeholder groups for their perspectives on planned center activities. Of
these two stakeholder groups, we interviewed officials from one
association that represents more than 1,000 domestic and international
biotechnology companies and related organizations that develop medical
countermeasures and other pharmaceuticals. We also interviewed
officials from an academic research center that conducts research and
analysis and provides policy recommendations to protect people’s health
from the consequences of public health emergencies.

442 U.S.C. 247d-7e(f).
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Background

To answer the second objective, we examined HHS documents, such as
the 2010 PHEMCE review, to identify barriers to advanced research and
development. We also reviewed these documents for recommendations
on overcoming those barriers, such as by supporting and developing
flexible manufacturing capacity. We reviewed HHS’s PHEMCE planning
documents to identify PHEMCE’s CBRN medical countermeasure
priorities. We reviewed HHS’s request for proposals for the CIADMs and
the three CIADM contracts HHS subsequently awarded to identify the
extent to which the CIADM’s activities are to address PHEMCE'’s
identified development and production barriers and CBRN
countermeasure priorities. We interviewed the HHS and CIADM officials
and relevant stakeholders identified above to assess how the CIADM'’s
activities are to assist in supporting the development of CBRN
countermeasures to fulfil PHEMCE'’s priorities.

We conducted this performance audit from September 2013 through
March 2014 in accordance with generally accepted government auditing
standards. Those standards require that we plan and perform the audit to
obtain sufficient, appropriate evidence to provide a reasonable basis for
our findings and conclusions based on our audit objectives. We believe
that the evidence obtained provides a reasonable basis for our findings
and conclusions based on our audit objectives.

Since 2004, Congress has authorized over $8 billion for medical
countermeasure procurement. The Project BioShield Act of 2004
authorized the appropriation of $5.6 billion to be available from fiscal year
2004 through fiscal year 2013 for the Project BioShield Special Reserve
Fund,® and funds totaling this amount were appropriated.® The act
facilitated the creation of a government countermeasure market by
authorizing the government to commit to making the Special Reserve

56 U.S.C. § 321j.
SPub. L. No. 108-90, 117 Stat. 1137, 1148 (2003).
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Fund available to purchase certain medical countermeasures,’ including
those countermeasures that may not yet be approved, cleared, or
licensed by the Food and Drug Administration (FDA).® In 2013, PAHPRA
authorized an additional $2.8 billion to be available from fiscal year 2014
through fiscal year 2018 for these activities,® and $255 million was
appropriated in fiscal year 2014.'° Congress has also made funding
available through annual and supplemental appropriations to respond to
influenza pandemics, including developing vaccines and other drugs."

Federal Roles and
Responsibilities Related to
Medical Countermeasures

HHS is the primary federal department responsible for public health
emergency planning. Within HHS, several offices have specific
responsibilities for medical countermeasure development and
procurement.

« HHS’s ASPR leads PHEMCE and the federal medical and public
health response to public health emergencies, including strategic
planning and support for developing and securing medical

s U.S.C. § 321j; 42 U.S.C. § 247d-6b(c). The Project BioShield Act also authorizes the
federal government to use specific contracting authorities to procure certain medical
countermeasures for CBRN agents. 42 U.S.C. § 247d-6b(c)(7). The act allowed for the
use of the Special Reserve Fund only for medical countermeasure procurement; however,
since 2006, various appropriations acts have transferred $2.1 billion from the Special
Reserve Fund, $1.9 billion of which was transferred for advanced research and
development.

8Under federal law and FDA regulations, vaccines and other biologics are “licensed,”
drugs are “approved,” and devices may either be “approved” or “cleared.” See 42 U.S.C.
§ 262, 21 U.S.C. § 355, 21 U.S.C. § 360¢, 360(k). The Special Reserve Fund may be
used to acquire medical countermeasures that are reasonably expected to qualify for FDA
approval, clearance, or licensure within a certain number of years. The Project BioShield
Act initially stipulated expected FDA approval, clearance, or licensure within 8 years, and
PAHPRA subsequently extended this period to 10 years. 42 U.S.C. § 247d-
6b(c)(1)(B)(i)(Ill)(bb). The Secretary of Health and Human Services may also authorize,
under specified conditions, the temporary emergency use of products that have not yet
received FDA approval, clearance, or licensure. 21 U.S.C. § 360bbb-3.

%42 U.s.C. § 247d-6b(g). PAHPRA provides that amounts appropriated pursuant to this
section are authorized to remain available until September 30, 2019. PAHPRA stipulated
that HHS may use up to 50 percent of the Special Reserve Fund for medical
countermeasure advanced research and development.

19 Pub. L. No. 113-76, 128 Stat. 5, 382 (2014).
11See, for example, Pub. L. No. 111-32, 123 Stat. 1859, 1884-86 (2009).
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countermeasures. As part of these activities, HHS develops priorities
for which medical countermeasures are needed.

« Within ASPR, BARDA—established by the Pandemic and All-Hazards
Preparedness Act of 2006 '>—coordinates and supports advanced
research and development,'® manufacturing, and initial procurement
of medical countermeasures for CBRN threats, pandemic influenza,
and emerging infectious diseases into the Strategic National
Stockpile—the national repository for medications, medical supplies,
and equipment for use in a public health emergency. As part of these
responsibilities, BARDA oversees HHS'’s efforts to develop flexible
manufacturing capabilities for medical countermeasures.

HHS’s PHEMCE, which was established in 2006, is composed of officials
from ASPR, BARDA, the Centers for Disease Control and Prevention
(CDC), FDA, and the National Institutes of Health (NIH), in addition to
officials from other federal departments, including the Departments of
Agriculture, Defense, Homeland Security, and Veterans Affairs. In 2007,
HHS published the PHEMCE Implementation Plan, which identified
HHS’s priorities for CBRN countermeasure procurement using the 2004
Special Reserve Fund appropriation. In December 2012, HHS published
an updated PHEMCE Implementation Plan,'* which describes the
capabilities HHS wants to establish to support countermeasure
development and procurement, including activities to support flexible
manufacturing.' The 2012 PHEMCE Implementation Plan also identifies

242 Us.C. § 247d-7e(c). The act also gave BARDA the authority to make advance and
milestone-based payments to vendors prior to product delivery to the Strategic National
Stockpile. 42 U.S.C. § 247d-7e(c)(5)(C), (D).

31 the advanced research and development stage, potential medical countermeasures
are further evaluated to demonstrate safety and effectiveness for preventing, diagnosing,
or treating disease. Successful products are then available for development and
procurement. In addition, BARDA determines whether scale-up manufacturing, which is
the process of increasing the batch size of the countermeasure for production, and
licensing of countermeasures can be achieved in a timely and reliable manner.

14Depar‘tment of Health and Human Services, Public Health Emergency Medical
Countermeasures Enterprise (PHEMCE) Implementation Plan (Washington, D.C.:
December 2012).

Swe previously reported on HHS’s capabilities, medical countermeasure activities, and
priorities laid out in the 2012 PHEMCE Implementation Plan. See GAO, National
Preparedness: HHS Is Monitoring the Progress of Its Medical Countermeasure Efforts but
Has Not Provided Previously Recommended Budget Estimates, GAO-14-90 (Washington,
D.C.: Dec. 27, 2013).
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HHS'’s priorities for developing and procuring medical countermeasures,
such as anthrax vaccine, smallpox antivirals, chemical agent antidotes,
and diagnostic devices for radiological and nuclear agents. (See app. | for
HHS’s advanced development priorities for CBRN countermeasures.)

Flexible Manufacturing

Flexible manufacturing generally refers to the equipment and
technologies that allow a facility to rapidly develop or manufacture a
number of products simultaneously or in quick succession. These
technologies include the use of disposable equipment, such as growing
cell cultures in disposable plastic bag systems rather than in stainless
steel tanks that require more time to clean and sterilize prior to the next
use and the use of modular sterile rooms to allow for the manufacture of
multiple products simultaneously within a given facility. Other
technologies include alternatives to more traditional methods of making
influenza vaccine, such as using cell-based or recombinant technologies
to make vaccine, rather than the traditional egg-based technology, '® or
using adjuvants to enhance the immune response to vaccines."’ In
addition to alternative vaccine development technologies, platform
technologies provide flexible systems that have the potential to produce
medical countermeasures for multiple threats. The use of flexible
manufacturing technologies also has the potential to help provide surge
capacity production in a public health emergency.

16Making influenza vaccine using egg-based technology—typically used to produce both
seasonal and pandemic influenza vaccines for the U.S. market—involves growing virus
cultures in fertilized chicken eggs. Cell-based technology uses cells other than eggs, such
as those originally derived from the kidney cells of monkeys or canines, infected with
influenza virus for the production of the vaccine. Recombinant technology uses specific
protein(s) or genes from the influenza virus instead of the entire virus as the antigen for
the vaccine. This technology can use cells from mammals as the medium for producing
the influenza vaccine as well as cells from other sources, such as from bacteria, yeast,
insects, or plants. For more information on cell-based and recombinant technologies, see
GAQO, Influenza Vaccine: Federal Investments in Alternative Technologies and Challenges
to Development and Licensure, GAO-11-435 (Washington, D.C.: June 27, 2011).

17Adjuvants are substances added to vaccines to reduce the amount of antigen—protein
that grows on the surface of the bacterium or virus that triggers immune response in the
host—needed to stimulate the immune response. By reducing the amount of active
ingredients needed to stimulate immune response, adjuvants may reduce the cost per
vaccine and the number of doses of the vaccine needed to confer immunity, making more
vaccine available for the public during an emergency.
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Addressing Barriers to
Developing
Countermeasures and
Rapid Response to
Pandemic Influenza

We previously reported on the barriers industry faces in developing and
manufacturing CBRN and pandemic influenza medical countermeasures,
which create challenges for HHS. In April 2011, we found that the barriers
HHS identified in the PHEMCE review continued to exist.'® Specifically,
we found that the lack of a commercial market continued to hinder large
pharmaceutical companies from developing medical countermeasures.
As a result, less-experienced biotechnology companies became the
primary developers of such products, but these companies needed more
scientific and regulatory assistance for testing the safety and efficacy of
their countermeasures in development.'® In its 2010 PHEMCE review,
HHS stated that new approaches to vaccine manufacturing, such as the
use of flexible manufacturing technologies, offered promising ways to
meet the demands of pandemic vaccine production while simultaneously
meeting needs related to other public health emergency threats.? In our
June 2011 review, HHS officials told us that the CIADMs are intended to
support countermeasure developers by providing needed resources for
and expertise about manufacturing and to reduce the technical risks of
researching and developing medical countermeasures.?' In addition, HHS
officials indicated that such assistance by the CIADMs could reduce the
research and development costs of smaller, less-experienced companies.

8See GAO, Public Health Preparedness: Developing and Acquiring Medical
Countermeasures Against Chemical, Biological, Radiological, and Nuclear Agents,
GAO-11-567T (Washington, D.C.: Apr. 13, 2011).

9GA0-11-567T.

20Department of Health and Human Services, The Public Health Emergency
Countermeasures Enterprise Review: Transforming the Enterprise to Meet Long-Range
National Needs.

21GAO-11-435.
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HHS Awarded

$440 Million in Fiscal
Years 2012 and 2013
in Contracts for
Activities to Support
Flexible
Manufacturing for
Medical
Countermeasures

In fiscal years 2012 and 2013, HHS’s BARDA awarded nearly

$440 million to establish its CIADMs and a network of facilities to provide
packaging support to ready the product for distribution, known as the Fill
Finish Manufacturing Network. The CIADM contractors are required to
develop three activities to support flexible manufacturing: pandemic
influenza surge capacity, core services for CBRN medical
countermeasure developers, and workforce training programs. According
to BARDA officials, the Fill Finish Manufacturing Network will supplement
the CIADMs’ pandemic influenza surge capacity and CBRN core services
activities.

HHS Awarded $440 Million
in Contracts to Establish
Three CIADMs and the Fill
Finish Manufacturing
Network

HHS’s BARDA awarded approximately $400 million in fiscal year 2012 to
three contractors to establish the CIADMs.?? Under the terms of the
CIADM contracts, the three contractors must retrofit existing facilities or
build new ones to incorporate flexible, innovative manufacturing
equipment and technologies that can be used to develop and
manufacture more than one medical countermeasure either
simultaneously or in quick succession. BARDA characterizes the CIADMs
as public-private partnerships because the contractors are required to
provide their own funds to supplement those awarded by HHS under a
cost-sharing arrangement. For example, the total investment in pandemic
influenza vaccine surge capacity could include up to $194 million in
contractor funding to supplement the $400 million government award
amount, for a total of about $594 million in public and contractor funding.

The three CIADM contracts each cover an initial phase, or base period,
ranging from 4.5 to 8 years, and subsequent phases, known as annual
option periods,? which would allow BARDA to extend the CIADM

contracts annually for up to 25 years total. During the base period, the

2| fiscal year 2009, BARDA awarded approximately $487 million for the construction of
an influenza vaccine manufacturing facility that has since been incorporated into one of
the CIADMs. BARDA did not award funds to support flexible manufacturing for medical
countermeasures in fiscal years 2010 or 2011.

2An option is a unilateral right in a contract by which, for a specified time, the government
may elect to purchase additional supplies or services called for by the contract, or may
elect to extend the term of the contract.
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CIADMs are required to design, construct, and commission their facilities.
These facilities are intended to establish a warm base for pandemic
influenza surge capacity. A warm base refers to facilities that, once
constructed and commissioned, would be operationally ready to quickly
manufacture vaccine during an influenza pandemic. These facilities are
also intended to establish the capacity to provide core services for the
development of CBRN countermeasures. (See table 1 for information on
the CIADM base period amounts, including the government award and
contractor cost-share.)

_________________________________________________________________________________________________________________________|
Table 1: Centers for Innovation in Advanced Development and Manufacturing (CIADM) Contract Base Periods, Option
Periods, and Government Awards and Cost-Sharing Amounts for Base Periods

Total government

award and
Government Contractor cost- contractor cost-
Contract Annual award amount share amount share amount
CIADM base period option periods for base period for base period for base period
Emergent Manufacturing Operations  06/15/2012 06/15/2013 $163,221,9972 $58,630,958 $221,852,955
of Baltimore LLC, Baltimore, MD through through
06/14/2020 06/14/2037
Novartis Vaccines and Diagnostics, 06/15/2012 01/01/2014 $59,840,746° $26,300,862 $86,141,608
Inc., of Cambridge, MA through through
12/31/2016 06/14/2037
Texas A&M University System 06/15/2012 01/01/2015 $176,664,509 $108,935,443 $285,599,952
(TAMUS) of College Station, TX through through
12/31/2017 06/14/2037
Total $399,727,252 $193,867,263 $593,594,515

Source: GAO analysis of Biomedical Advanced Research and Development Authority (BARDA) contracts.

®The total government award to Emergent of $163,221,997 includes up to $30 million in incremental
payments, funded entirely by the federal government, to offset costs incurred to secure the
intellectual property necessary to manufacture a pandemic influenza vaccine candidate.

®In fiscal year 2009, BARDA awarded approximately $487 million to Novartis for the construction of
an influenza vaccine manufacturing facility in Holly Springs, North Carolina, which has been

incorporated into the Novartis CIADM. The contract called for BARDA and Novartis to share the cost
of the facility, with BARDA providing about 40 percent and the company paying about 60 percent.

Contractors may be awarded additional amounts beyond the base period
award through the issuance of task orders.?* Under the CIADM contracts,

HHS may issue task orders to purchase (1) core services for CBRN

24A task order contract is a contract for services that does not procure or specify a firm
quantity of services (other than a minimum or maximum quantity) and that provides for the
issuance of orders for the performance of tasks during the period of the contract. Federal
Acquisition Regulation § 16.501-1.
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medical countermeasure developers, (2) medical countermeasure
vaccine production (including vaccine for pandemic influenza), and

(3) workforce training activities. The contracts outline the procedures that
HHS is to follow to give contractors a fair opportunity to be considered for
the award of task orders.?®> BARDA anticipates issuing task orders in the
three service areas, including core services for CBRN countermeasures,
during the annual option 