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Executive Summary

The emergence of the 2009 pandemic influenza A (H1N1) influenza virus in the spring of 2009
led to the development and licensing of five influenza A (H1N1) 2009 monovalent vaccines.
Commensurate with the size and scope of the vaccination program, a comprehensive safety
monitoring system was implemented. The National VVaccine Advisory Committee (NVAC)
H1N1 Vaccine Safety Risk Assessment Working Group (VSRAWG) was established to conduct
independent, rapid reviews of available data from the Federal HLN1 immunization safety
monitoring program. During the 2009 influenza A (H1N1) pandemic, CDC estimated that
approximately 60 million cases of 2009 H1N1 influenza disease occurred in the United States,
including approximately 270,000 H1N1-related hospitalizations and about 12,270 deaths. An
estimated 70-80 million persons were vaccinated with coverage levels highest in children. While
the focus of the VSRAWG was on assessing vaccine safety, it is important to recognize the
benefits of vaccination as ultimately policy makers, providers and the public must consider the
risks of the vaccine within the context of vaccine benefits.

The VSRAWG was created on October 30, 2009. After an initial in person meeting, conference
call meetings were held bi-weekly until May when the vaccination program scaled down and the
amount of new safety data available decreased. The VSRAWG continued to meet to review
final, end of season analysis. The VSRAWG met a total of 20 times.

Clinical trials were conducted which included more than 3,000 individuals. Passive surveillance
was conducted by the Vaccine Adverse Event Reporting Systems (VAERS). Along with
VAERS, the Real Time Immunization Monitoring System (RTIMS) looked for possible safety
signals that might warrant further investigation. Rapid Cycle Analysis was conducted for a
comprehensive list of pre-specified outcomes in multiple databases, including the Vaccine Safety
Datalink (VSD), the Post-licensure Rapid Immunization Safety Monitoring (PRISM) Network,
and databases from the Indian Health Services, Department of Defense, and Department of
Veterans Affairs. Guillain-Barré syndrome (GBS) was also monitored in the Centers for
Medicare and Medicaid Services and the Emerging Infections Program (EIP). The Vaccine and
Medicine Pregnancy Surveillance System (VAMPSS) examined the safety of the vaccine among
pregnant women and their births (neonates). Clinical review was conducted by the Clinical
Immunization Safety Assessment Centers. A meta-analysis was conducted across systems for
GBS.

The VSRAWSG drafted monthly reports starting in December, 2009, and drafted a total of six
interim reports that were deliberated upon and ultimately voted on by the NVAC. The first four
reports concluded that there were no signals between influenza A (H1N1) 2009 monovalent
vaccines and adverse events which were monitored. The fifth report showed that preliminary
results indicated weak signals (statistically significant but not yet rigorously evaluated by chart
review and other methods) for an association between the vaccines and two adverse events,
thrombocytopenia/idiopathic thrombocytopenic purpura (TP/ITP) and Bell’s palsy (BP). It also
reported a potential weak signal with GBS. The sixth report indicated that the two signals
remained and the GBS potential signal had changed to a weak signal. The seventh report
concluded that EIP detected a weak signal for GBS, with an estimated attributable risk of 1
excess case per 1 million persons vaccinated, and no other systems crossed the weak signal
threshold. NVAC unanimously approved each of the reports, which were then transmitted to the
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Assistant Secretary for Health (ASH) who then transmitted them to the relevant agencies. All
reports were rapidly posted on the National VVaccine Program Office (NVPO) website.

This final report includes careful review of all final analyses from all systems with the exception
of VAMPPS where the children of vaccinated mothers are still being followed. All data are still
considered preliminary until they have gone through peer review. The VSRAWG concluded
after careful medical record review and analysis to identify true incident TP/ITP, that no
significant association with TP/ITP was detected. The signal for BP appeared to be due to
seasonal differences between the timing of the HIN1 immunization initiative and the timing of
the vaccine administration for the controls. Consequently the VSRAWG concluded that the
vaccine is not associated with BP. The EIP and VSD found statistically significant increased
risks for GBS and non-statistically significant trends were seen in other systems. The GBS meta-
analysis revealed an increased risk for GBS following HIN1 monovalent vaccines, such that
there were 1-3 excess cases of GBS per 1 million doses of vaccine. In addition, the VSRAWG
noted that hypersensitivity reactions might be more common with HIN1 vaccine compared with
seasonal influenza vaccines.

The VRSWAG also noted several issues not related to any specific adverse events. Methods of
surveillance of pregnant women are not optimal and should be enhanced. Continued
methodological development of data mining approaches for signal detection is warranted.
Finally, reports of vaccination administration errors (not associated with adverse events) suggest
the need to explore opportunities to reduce such errors.

This report was provided to the NVAC for their deliberation and vote on February 7, 2012.
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I. Establishment of HIN1 Vaccine Safety Risk Assessment Working Group

The emergence of the 2009 pandemic influenza A (H1N1) influenza virus in the spring of 2009
led to the development and licensing of five influenza A (H1IN1) 2009 monovalent vaccines. The
Government adapted existing safety surveillance programs, accelerated the development of
additional safety monitoring systems that were being pilot tested, and developed new safety
monitoring systems specifically for the HIN1 vaccine program (Table 1). The National Vaccine
Advisory Committee (NVAC) reviewed Federal plans for vaccine safety monitoring in the
summer of 2009 and made several recommendations to the U.S. Department of Health and
Human Services (HHS) to enhance its safety monitoring systems in preparation for the HIN1
vaccine program. These recommendations included:

Consideration should be given to a transparent and independent review of vaccine safety
data as it accumulates. This Vaccine Safety Assessment Committee (VSAC) would be an
independent group of outside experts with a charge to advise the Assistant Secretary for
Health (ASH) and/or Assistant Secretary for Preparedness and Response (ASPR) on the
presence, investigation, interpretation, and implications of possible side effects of HIN1
vaccines. The committee should be reviewing pre- and post-licensure vaccine safety data
accumulated in a timely way and not await activation when a specific signal is declared.
The VSAC should advise on distinguishing spurious from genuine side effects;
anticipating and responding to coincident (non-causal) events; evaluating the occurrence,
frequency, and seriousness of possible side effects associated with vaccine; programmatic
and policy steps to take in response to purported or demonstrated safety concerns;
strategies and content of communication about vaccine safety; and such other matters
related to vaccine safety that the ASH/ASPR would find useful. Such an external review
would involve an independent group of experts with no professional or commercial stake
in the vaccines or conduct of an immunization program, to speed and improve response
to possible vaccine side effects, to enhance public confidence, and to provide focused
advice on what can become a scientifically and politically contentious issue. The VSAC
may be made up of members of an existing Federal advisory committee, such as NVAC,
and supplemented by other vaccine safety experts. The committee would only assess
risks (not consider vaccine benefits) and the committee would be only advisory and not
decision making. The ASH/ASPR would be responsible for assuring programmatic
response to the assessment of risk.

The NVAC H1N1 Vaccine Safety Risk Assessment Working Group (VSRAWG) was
established on October 30, 2009 in response to this recommendation with a minor name revision
to reflect its status as a Working Group as opposed to a subcommittee. The charge to the
VSRAWG was to conduct independent, rapid reviews of available data from the Federal HIN1
immunization safety monitoring systems.

While the focus of the VSRAWG is on assessing vaccine safety, it is important to recognize the
benefits of vaccination as ultimately policy makers, providers and the public must consider the
risks of the vaccine within the context of vaccine benefits. During the 2009 influenza A (H1N1)
pandemic, CDC estimated that approximately 60 million cases of 2009 H1N1 influenza disease
occurred in the United States, including approximately 270,000 H1N1-related hospitalizations
and about 12,270 deaths.! Approximately 90% of estimated hospitalizations and 87% of
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estimated deaths occurred in people younger than 65 years old. In contrast, with seasonal
influenza, about 60% of seasonal flu-related hospitalizations and 90% of flu-related deaths occur
in people 65 years and older.? These data confirms that the 2009 HIN1 impacted younger adults
and children more than older adults compared to seasonal flu. Working with state, local and
private sector partners, HHS was able to rapidly distribute an effective licensed monovalent 2009
H1N1 influenza vaccine to the US public to mitigate morbidity and mortality from influenza
disease.>*> An estimated 70-80 million persons were vaccinated with coverage levels highest in
children.® This report focuses on the charge of the VSRAWG and includes no further discussion
of vaccine benefit as the VSRAWG did not examine data on disease burden or vaccine effectives
however ultimately any consideration of vaccine risks must consider vaccine benefits.

Table 1: HIN1 Safety Monitoring Systems by Data Source, Managing Federal Agency,
Population Covered, Attributes and Stage of Development
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Indian Health Service Newly Pre-specified
Resource & Patient IHS/FDA 321,305 Active surveillance | Developed for outcomes
Management Database HIN1 (Appendix 4)
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I1. Membership
Qualification Criteria

Qualification criteria were developed to ensure that a broad and comprehensive range of
important scientific expertise was included. Membership included expertise in vaccinology,
biostatistics, epidemiology, maternal and child health, pediatrics, internal medicine, family
medicine, and infectious diseases. The VSRAWG was chaired by Dr. Marie McCormick. One
member from each of the five Federal advisory committees that potentially had a role in the
H1N1 vaccine program (NVAC, Centers for Disease Control and Prevention’s (CDC) Advisory
Committee on Immunization Practices (ACIP), the Food and Drug Administration’s (FDA)
Vaccines and Related Biological Products Advisory Committee (VRBPAC), the Department of
Defense’s (DoD) Defense Health Board (DHB), and the National Biodefense Science Board
(NBSB) and the public representative from VRBPAC) was selected as a member based on
expertise in the aforementioned areas. In order to ensure appropriate expertise after selection of
these seven members, two members with the aforementioned expertise who had served on one of
these advisory committees or an Institute of Medicine committee were included as members of
the VSRAWG. Stringent conflict of interest criteria (Appendix 1) were developed by HHS and
potential candidates for membership were screened by HHS ethics officers to ensure they met
these criteria before becoming members of the VSRAWG. VSRAWG members are listed in the
beginning of this report.
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II1. Process of Review

Background Preparation

The VSRAWG was created on October 30, 2009. A systematic and comprehensive literature
review was conducted on articles published on influenza vaccine safety in PubMed from 1967 to
2009. Search terms included influenza, vaccines, vaccination, adverse events and a list of
specified outcomes of interest (adapted from the “pre-specified prioritized outcomes of interest”
for vaccine monitoring based on potential epidemiological association with current or past
vaccines or on biological plausibility regardless of whether the relationship is a causal
relationship). A binder including paper and electronic copies was distributed to each member in
advance of its first meeting in early November 2009. Members were also given the protocols
from each of the vaccine safety monitoring systems to review analytic plans.

At the first full-day meeting on November 2, 2009, presentations included clinical trials safety
data to date as well as design and analysis plans from each of the HIN1 vaccine safety
monitoring systems summarized in Table 1.

Meeting Schedule

VSRAWG meetings were held bi-weekly via conference call. By May 2010, the vaccination
program scaled down and the amount of new information the members were reviewing
decreased, therefore the group reduced the frequency of meetings to approximately once per
month as they awaited the final end-of-season analyses. At the time of the writing of this report,
the VSRAWG met a total of 20 times.

Federal Immunization Safety Task Force HIN1 Data Coordination Working Group

The Federal Immunization Safety Task Force (ISTF) established the HLN1 Data Coordination
Working Group, composed of Federal staff from each of the agencies or departments supporting
and contributing to the HIN1 vaccine safety monitoring system, to share data internally and to
support the VSRAWG. The ISTF Data Coordination Working Group included the HHS as well
as DoD and the Department of Veterans Affairs. The ISTF HIN1 Data Coordination Working
Group met bi-weekly in advance of each of the VSRAWG meetings in order compile HIN1
vaccine safety data from each of the systems, review the results internally, and prepare the
presentations for the VSRAWG.

Procedural Guidelines

Following the first meeting of the VSRAWG on November 2, 2009, the members felt that
additional guidelines would be helpful for issues surrounding press communications,
terminology, data presented, timelines, and reports to NVAC. The VSRAWG developed
procedural guidelines to ensure optimal data review and processes for the VSRAWG (Appendix
2).

Meeting Process
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VSRAWG meetings were scheduled for 2 hours; the first part was devoted to presentations of
data from each of the monitoring systems. VSRAWG members were provided these
presentations in advance of their meeting for review, generally three days prior to the meeting.
During this first portion of the meeting members asked questions from each of the presenters
about his or her presentation and interpretation of data. There was also discussion among the
larger group. To preserve the independence of the VSRAWG and in accordance with the
procedural guidelines, the discussion in the second part of the call focused on interpretation of
the data, and was conducted only among the VSRAWG members. Federal Advisory Committee
Act regulations required that a designated federal official be present at working group meetings.
Therefore, representatives from the National VVaccine Program Office were present to ascertain
and convey requests of VSRAWG members for further information and to make a record of the
discussion. NVPO representatives did not take part in the discussions and conclusions of the
VSRAWG.

Reports to NVAC

The HIN1 VSRAWG drafted monthly reports starting in December 2009 (after approximately
every 2 VSRAWG meetings) that were presented to, deliberated, and ultimately voted upon by
the NVAC. Six reports were issued in total on the following dates: December 16, January 20,
February 26, March 23, April 23, and June 2. The reports provided by the VSRAWG to NVAC
included the following sections:

1. Data summary

2. VSRAWG assessment, including an assessment of the strength and magnitude of any
signals or associations using predetermined criteria

3. Considerations for follow-up studies

4. Statement that VSRAWG is not and will not make recommendations for vaccine usage

5. Request NVAC vote on accepting report

The final report was presented to the NVAC on February 7, 2012.

In summary, the first four reports issued concluded that there was no signal between influenza A
(H1N1) 2009 monovalent vaccines and adverse events which were monitored. The fifth report
showed that preliminary results indicated weak signals (statistically significant but not yet
rigorously evaluated by chart review and other methods) for an association between two adverse
events, thrombocytopenia/idiopathic thrombocytopenic purpura (TP/ITP) and Bell’s palsy (BP),
and influenza A (H1N1) 2009 monovalent vaccines. It also reported a potential weak signal with
Guillain-Barre Syndrome (GBS). The sixth report indicated that the two signals remained and the
GBS potential signal had changed to a weak signal. This report concluded that this weak signal
from EIP for GBS translates into an estimated attributable risk of 1 excess case per 1 million
persons vaccinated. No other systems crossed the weak signal threshold. NVAC unanimously
approved each of the reports, which were then transmitted to the Assistant Secretary for Health
(ASH) who then transmitted them to the relevant agencies. All reports were rapidly posted on the
NVPO website. Reports 1 through 6 are shown in appendices 9 through 14, respectively.
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IV. End-of-Season Analyses

Each monitoring system developed its own protocol for monitoring potential adverse events from
influenza A (H1N1) 2009 monovalent vaccines. Many of the systems used an analytic method
called Rapid Cycle Analysis (RCA) for investigating pre-specified health-outcomes.” These
outcomes were chosen based on biological plausibility and epidemiological associations with
current or past vaccines. The RCA pre-specified outcomes for relevant systems may be found in
Appendices 4-7.

Initially the VSRAWG reviewed data on an approximately bi-weekly basis. The graph below
displays the doses captured by each monitoring system with each point representing a meeting
where VSRAWSG reviewed data from the corresponding system.

H1N1 Vaccine Doses Captured in Monitoring Systems
Reviewed by VSRAWG
5,000 140
- 4,500 7 1 120 & |——PRISM
o= 4,000 2
= 0w S |-=-VSD
2 2~ 3500 - T 100 8 =
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O ¢ ' 7 e — 80 o2
238 2500 " n £ VA
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> oY = e = = > c S
VSRAWG Meeting Dates

Note: VAERS doses are doses distributed whereas all other systems are doses administered

V. Methodology of each Vaccine Safety System
The Vaccine Adverse Event Reporting System (VAERS) 89401112

VAERS is a national passive vaccine adverse event reporting system that was established in
1990 and is jointly managed by CDC and FDA. It receives reports online, via fax, or via mail
from healthcare providers, manufacturers, and the general public. The primary role of VAERS is
signal detection it is intended to identify early warning signs of vaccine safety concerns. The
primary objectives of VAERS include 1. detecting rare vaccine adverse events, or emerging
patterns of adverse events; 2. monitoring for increases in known adverse events; 3. ldentifying
potential patient risk factors for particular types of adverse events; 4. identifying vaccine lots
with potentially increased numbers or types of reported adverse events; and 5. monitoring the
safety of newly licensed vaccines.

In response to the 2009-2010 H1N1 influenza season, VAERS increased staffing to process and
review reports. VAERS also enhanced its communication and education efforts. For example,
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CDC provided information about VAERS to relevant professional societies (such as the
American Academy of Neurology to enhance GBS reporting), facilitated reporting of
manufacturer lot and number information by providing influenza vaccination cards to
individuals at the time of vaccination that included VAERS reporting information, established a
mechanism to electronically and securely transmit state-specific VAERS reports to states, and
trained state public health officials involved with vaccine safety. CDC also participated in media
outreach and disseminated vaccine safety messaging through the CDC and VAERS websites and
through partners, and provided weekly summaries of the VAERS data.

For the summary analyses of VAERS data, influenza vaccination adverse event reports were
captured through automated reporting if the vaccination occurred between 07/01/2009 and
01/31/2010 and the report was received by 03/15/2010. This totaled 10,085 H1N1 influenza
vaccine adverse event reports, and 6,469 seasonal influenza vaccine reports. The Medical
Dictionary for Regulatory Activities (MedDRA) coding system was used for identifying and
calculating frequency of symptoms, signs, and syndromes. As defined by the Code of Federal
Regulations, Title 21 (21 CRF 314.80), reports were coded as serious in the automated system if
they were reported as death, life-threatening illness, hospitalization, prolongation of
hospitalization, persistent or significant disability, or congenital anomaly. Trend analysis
compared the proportion of VAERS reports coded as serious or as GBS after 2009 HIN1
vaccination to the proportions of reports coded as serious or as GBS in the 2009-2010 seasonal
influenza vaccine and four earlier influenza seasons. For calculating reporting rates, denominator
data was estimated by using doses administered for four age groups of the 2009-10 seasonal
influenza vaccine (08/2009 through 01/2010), and 2009-H1N1 (10/2009 through 01/2010) from
the National 2009-H1N1 Flu Survey (NHFS), conducted in March, 2010.

Clinicians from the CDC and FDA reviewed all VAERS reports after HIN1 vaccination in
persons vaccinated during 09/01/2010 to 01/31/2010 with reports received by March 15, 2010.
All reports coded serious (as above), possible GBS, and anaphylaxis (received through
1/21/2010) underwent clinical review, in which medical records were requested and reviewed.
Possible GBS and anaphylaxis diagnoses were verified using physician diagnoses and Brighton
collaboration criteria. Reports of death were verified by autopsy, death certificate, or medical
record. Clinicians further classified serious, non-fatal adverse event reports into one of 12
diagnostic categories: (1) neurologic, including GBS; (2) musculoskeletal; (3) cardiovascular,
including cerebrovascular accident; (4) gastrointestinal; (5) ear, nose, and throat, excluding upper
respiratory tract infections; (6) allergic, including anaphylaxis; (7) local reaction (inactivated
vaccine only); (8) pregnancy-specific outcomes (e.g. spontaneous abortion); (9) psychological
conditions (e.g. conversion disorder); (10) respiratory, influenza, and influenza-like-illness,
pneumonia (including upper respiratory infections); (11) other non-infectious conditions (e.g.
thrombocytopenia, syncope, diabetes): and (12) other infectious conditions (e.g. sepsis).*®

FDA conducted Empirical Bayesian data-mining to complement the automated and clinical
methods of data review. As a general overview, data-mining is a statistical technique that
compares observed frequencies of adverse events per vaccine to expected frequencies of adverse
events per vaccine. The expected frequencies are calculated based on the overall frequency of
each adverse event for all vaccines, and the total number of reports of the vaccine of interest. If
for a particular vaccine adverse event pair the observed frequencies is larger than the expected
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frequencies, the finding is considered disproportionate. Because these adverse events are often
rare and because and multiple comparisons are being performed, Empirical Bayesian methods
are used to account for the instability of small numbers by “shrinking” observed-to-expected
ratios. The Empirical Bayesian Geometric Mean (EBGM) is the point estimate of
disproportionality. A cutoff value of 2 at the lower bound (5%) of the confidence interval
surrounding the EBGM is termed the EBO5 and is used to identify vaccine adverse event pairs
that should receive additional evaluation. An EBGM of 2 does not necessarily demonstrate that
a particular vaccine caused a particular adverse event, but that further evaluation is warranted.
All analyses excluded reports from outside of the United States, and were adjusted for gender,
year received, and age group (0-1, 2-17, 18-64, 65+). Additional stratified analyses were
conducted with eleven different age groups. The HIN1 live, attenuated monovalent vaccine
(LAMV) reports were compared with US live viral vaccines (seasonal live, attenuated influenza,
measles, mumps, rubella, varicella, oral polio, rotavirus, smallpox, zoster, and yellow fever
vaccines). The HIN1 monovalent inactivated vaccine (MIV) reports were compared with reports
for US inactivated vaccines (all except the aforementioned live viral vaccines, oral typhoid
vaccine, and BCG vaccine).

The Real Time Immunization Monitoring System (RTI1MS)

(Source documents cited throughout but not specifically within)'#*>1°

RTIMS is a joint collaboration between CDC and Johns Hopkins University. It has the capacity
to monitor large numbers of persons from healthcare sites across the US, with the ability to focus
on certain subpopulations, such as healthcare workers, children, and pregnant women. The
objectives of RTIMS are (1) to have early signal detection of possible vaccine adverse event
problems; (2) to identify host factors associated with vaccine adverse events; (3) to compare
rates of vaccine adverse events associated with different influenza vaccine products; and (4) to
expedite reporting and investigation of serious adverse events to VAERS.

RTIMS distinguishes between receiving “active capture” and “passive capture” information.
RTIMS receives post-vaccination active capture information by directly soliciting permission
from vaccine recipients at the time of vaccination and then sends follow-up emails with links to
surveys to capture health information and adverse events. RTIMS receives post-vaccination
passive capture information when persons sign up after vaccination by accessing the surveys via
websites maintained by CDC, health departments or Johns Hopkins University. Volunteers
report information via sequential online questionnaires shortly after immunization and 7 and 42
days later. RTIMS uses an automated, web-based algorithm to analyze these results in near real-
time and can thus rapidly detect potential signals. However, the limitations of RTIMS include
that it lacks comparison data to a non-vaccinated group (though for influenza, comparisons are
made between seasonal and H1N1 vaccines, both for live and inactivated vaccines).

For the 2009-2010 influenza season, RTIMS captured 14,149 influenza individuals who had

been vaccinated. The baseline survey usually occurred within a few days after vaccination.
Follow-up emails were sent to obtain information at days 7 and 42. If the baseline survey was not
completed within before the fifth day post-vaccination, the 7-day follow-up was not performed.
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Responses for influenza vaccination safety monitoring data included information about the
vaccines, the vaccine recipients, and adverse events. Information about the vaccines included the
type of vaccine received (only the seasonal vaccine, the HIN1 vaccine, both vaccines, and
intranasal vs. injectable vaccines), date of vaccination, and site of vaccine administration (health
department clinic, doctor’s office, pharmacy, school, workplace, or hospital). Information
collected about the vaccine recipients included gender (male, female, or unknown), age,
underlying medical conditions, and risk group (children 0-19 years of age, pregnant women,
health care workers, or other adults). Health care worker and pregnant women information
included the presence of care-seeking and/or hospitalization.

In the automated RTIMS system, adverse events that were programmed to trigger an alert were
grouped as follows: (1) general (fever, malaise, etc.); (2) respiratory (wheezing, difficulty
breathing, or shortness of breath); (3) heart or blood vessels (chest pain, or fainting); (4) nervous
system (numbness or tingling in limbs, difficulty walking, difficulty talking, difficulty moving
arms or legs, slurred speech, neck stiffness, or seizures); (5) skin (hives, urticaria, rash, other);
and (6) injection site (large local swelling reaction, or moderate to severe pain). Reported
symptoms were scored for severity on a scale of 0-10.

Alerts were reviewed by RTIMS staff and prioritized if they indicated possible hypersensitivity
or neurological problems. If indicated, health care providers were contacted after obtaining
consent and HIPAA releases. Alerts were adjudicated with the RTIMS P1 and clinical expert
review, including consultations with Clinical Immunization Safety Assessment (CISA) working
group experts. Adjudicated diagnoses were grouped into 12 categories: (1) immediate
hypersensitivity; (2) delayed hypersensivity; (3) respiratory illness; (4) cardiovascular illness; (5)
neurological; (6) gastrointenstinal problem; (7) genito-urinary problem; (8) fainting; (9) large
local swelling; (10) persistent pain (>3 days); (11) non-specific symptoms; and (12) other. From
all of these data, several multivariate rate analyses and cumulative incidence analyses were
performed, with particular attention on sub-analyzing adjudicated respiratory illness adverse
events, adjudicated neurologic events, and pregnancy complications.

The Vaccine Safety Datalink (VSD)!/1810.11.42 43

VSD is a collaborative effort between the CDC and eight managed care organizations (MCOs)
that cover approximately 9.5 million people annually. This is over three percent of the US
population, containing persons from all phases of life (children, adults, pregnant women, among
others). It was established in 1990 and provides active surveillance for vaccine adverse events
and addresses gaps in the scientific knowledge about rare and serious adverse events following
vaccination. The VSD does this by linking immunization records, enrollment and demographic
data, hospital discharge diagnosis codes, Emergency Department discharge diagnosis codes,
outpatient visit diagnosis codes, and birth and death certificate data to individual study
identification numbers without personal identifiers. Furthermore, some VSD sites incorporate
data from state immunization registries, and electronic medical records are available for review
at all VSD sites.

The VSD has 5 strategic priorities: (1) to evaluate the safety of newly licensed vaccines;
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(2) to evaluate the safety of new vaccine recommendations for existing vaccines; (3) to evaluate
clinical disorders after immunizations; (4) to assess vaccine safety in special populations at high
risk; and (5) to develop and evaluate methodologies for vaccine safety assessment.

In 2005, VSD launched Rapid Cycle Analysis (RCA) —a methodology for conducting near real-
time surveillance for potential AEs following the introduction of new vaccines or schedules.
VSD RCA has typically used 2 types of comparison groups to evaluate whether the risk of pre-
specified AEs is higher for the vaccine of interest: (1) historical comparison groups, or (2)
concurrent controls. Recently, VSD RCA has also used the self-controlled case series (SCCS)
method as a third approach to monitoring risk. As doses of new vaccines are captured in VSD,
observed rates are compared to expected rates using the historical comparison, or events in the
risk window are compared to a control window using either the concurrent control or SCCS
method. Statistical methods are used to adjust for sequential and multiple looks at the data. If a
critical threshold is reached, than a statistical “signal” is found. Signals based on electronic data
can be investigated rapidly using pre-determined methods to check for data quality, proper ICD-
9 coding, appropriate comparison groups, and other issues that might result in a spurious finding.
Chart review can be performed to further evaluate statistical signals based on automated data.
From past experience, approximately 90% of signals identified from RCA turn out to be false
signals after careful evaluation.*

For HIN1 vaccine safety surveillance, adverse events were specified a priori including GBS ,
demyelinating disease, disorders of the peripheral nervous system and neuropathies, seizures
(epilepsy and convulsions), encephalitis/myelitis/encephalomyelitis, Bell’s Palsy, other cranial
nerve disorders (e.g. facial nerve disorders, trigeminal nerve disorders), ataxia, anaphylaxis,
other allergic reactions (e.g. angioneurotic edema, allergic reaction, urticaria), hemorrhagic
stroke (e.g. subarachnoid hemorrhage, intracerebral hemorrhage, other and unspecified
intracranial hemorrhage), ischemic stroke (excluding transient ischemic attack),
myocarditis/pericarditis (LAMYV only), wheezing (LAMYV only), preghancy outcomes
(spontaneous abortions, stillbirth, pre-eclampsia/eclampsia), and outcomes that might be of
concern with adjuvanted vaccines (autoimmune hepatitis and thrombocytopenia).

Risk windows for each adverse event were specified a priori and depended on the timing of the
adverse event relative to vaccination as observed in the literature and according to biologic
plausibility. The day of vaccination was only included in the risk period for adverse events for
which a same-day diagnosis was deemed biologically plausible (such as anaphylaxis). Certain
adverse event definitions were limited to those occurring in inpatient or emergency department
settings only in order to improve specificity. Analyses were done either by the historical
comparison method (comparing rates after 2009 H1IN1 vaccine with rates after seasonal
influenza vaccines given in previous seasons, for very rare events in order to improve timeliness
of signal detection) or by the self-controlled case series (SCCS) methodology (for more common
events). Historical rate comparisons are limited by the assumption that persons receiving
previous seasonal flu vaccine are similar to persons receiving HIN1 vaccine. This assumption is
not made for the SCCS methodology, which inherently adjusts for fixed confounders that do not
vary over time, such as underlying co-morbidities.
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In addition to HLN1 RCA analyses, end of season analysis were also performed using either
historical comparison or SCCS methods. These end of season analyses allow for more detailed
analyses (i.e., controlling for potential confounders, assessing risk of AEs following first vs,
second vaccine dose, assessing risk of AEs among those who received both HIN1 and seasonal
vaccines within a short time period), permit the data to “settle” so that data lag issues are not a
factor, and allow for the additional analyses that use a comparison period that extends months
beyond the vaccination date.

For the 2009-2010 influenza season, the VSD captured 1,314,827 doses of the HLN1 monovalent
inactivated vaccine (MIV), and used a historical comparison of 12,640,159 captured doses of
trivalent inactivated vaccine (TIV).

The Emerging Infections Program (EIP)

The Emerging Infections Program (EIP) is an established collaboration among CDC, state health
departments, and academic centers in 10 states. Using the EIP, a population-based, active
surveillance program designed to provide rapid case identification and assessment of risk for
GBS following 2009 H1IN1 vaccination was implemented as part of HIN1 vaccine safety
surveillance efforts. EIP includes approximately 45 million residents in 10 specifically defined
catchment areas of the United States (the states of Connecticut, Maryland, Minnesota, New
Mexico, and Tennessee, the state of New York excluding Manhattan, and selected metropolitan
counties in California, Colorado, Georgia, and Oregon). Cases of GBS with hospital admission
after September 30, 2009 were actively sought through newly established, predominantly
neurologist networks and review of hospital administrative discharge data (ICD-9 code 357.0)
for all catchment hospitals. Trained surveillance officers reviewed medical charts to confirm the
diagnosis and obtain data on antecedent illnesses, vaccinations, and clinical outcomes; additional
vaccination data was obtained from primary care physicians and state immunization registries
when possible. Potential cases were classified by surveillance officers according to the Brighton
Collaboration criteria for GBS; difficult to classify cases were reviewed in consultation with a
panel of neurologists. Cases meeting Brighton Levels 1 and 2 were considered confirmed GBS
cases, and cases that met Brighton Level 3 were considered probable. Each patient meeting
Brighton Levels 1, 2, or 3 was contacted for a telephone interview to gather further information
about medical and vaccination history.

Analysis 1

GBS incidence was calculated and compared for the vaccinated and unvaccinated populations,
which were estimated by age group, using data from CDC’s Behavioral Risk Factor Surveillance
System (BRFSS) and National 2009 H1N1 Flu Survey (NHFS) telephone survey data for the
counties in the EIP catchment areas, using methods published previously.? The total person-time
of follow-up was calculated by multiplying the population under surveillance by the number of
days since the start of surveillance, October 1, 2009. Person-time at risk for GBS in the
vaccinated population was calculated by multiplying the number of vaccines by 42 days (or the
number of days from vaccination to the end of the surveillance period if <42 days). Children
aged 6 months—9 years who received a second dose of 2009 H1N1 vaccine were presumed to
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have received it 28 days after the first dose, as recommended by the Advisory Committee on
Immunization Practices, giving them an additional 28 days of person-time at risk. To calculate
the corresponding person-time in the unvaccinated population, the person time at risk for GBS
was summed among the vaccinated population and then subtracted from the total person-time of
follow-up under surveillance.

Incidence among the vaccinated population was calculated by dividing the number of GBS cases
who were vaccinated within the 42-day risk window preceding onset by the total amount of
person-time at risk following vaccination. Incidence among the unvaccinated population was
calculated by dividing the number of GBS cases unexposed to vaccine or exposed to vaccine
outside the risk window by the total amount of person-time unexposed to 2009 H1N1 vaccine.
Bootstrapping methods were used to estimate 95% confidence intervals (Cls) for the rate ratios
that incorporated the variance of vaccine coverage estimates.”* A Poisson distribution was
assumed for the occurrence of cases and a normal distribution for the vaccine coverage
estimates; the Mantel-Haenszel method was used for age-adjusted Cls. A temporal scan statistic
was used to assess for any significant clustering in the interval between vaccination and illness
onset in vaccinated cases.”

Analysis 2 (Self-controlled analysis)

The self-controlled analyses are case-only methods in which each subject’s follow-up period is
partitioned into risk and control intervals.?® Self-controlled designs have the advantage of
avoiding confounding that may arise from person-level risk factors for vaccine receipt and
disease when comparing vaccinated with unvaccinated groups. The relative risk was calculated
using both open variable-window and fixed window analyses; for both approaches, the risk
interval included days 1-42 after vaccination, during which vaccine-associated GBS was
considered to be biologically plausible. For the variable-window analysis, the control interval
extended from day 43 after vaccination to the end of the study period (April 30, 2010). For the
fixed-window analysis, the control interval was days 43-84 after vaccination; for this analysis,
we included only cases that had at least 84 days of follow-up from vaccination to the end of the
study period to ensure an equal chance of identifying cases in both the risk and control intervals.
For both the variable and fixed window analyses, we calculated the relative risk and confidence
interval using conditional Poisson regression.

For the variable-window analysis, we first constructed a primary model to estimate the effect of
vaccine on risk of GBS. Second, we added interaction terms to the primary model to assess
whether the vaccine relative risk varied among the following subgroups: age group, sex, vaccine
type (injected, intra-nasal, or unknown), whether seasonal influenza vaccine had been received in
the 42 days prior to HIN1 vaccine receipt, and the EIP site reporting the data. We calculated the
attributable risk of vaccine receipt by applying measures of vaccine relative risk to an estimated
baseline incidence of GBS (1.2 per 100,000 person-years) based on 13 studies for age-specific
rates from North America and Europe.

The Post-Licensure Rapid Immunizations Safety Monitoring (PRISM) Network

Methods
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Establishment of PRISM

The Post-Licensure Rapid Immunization Safety Monitoring (PRISM) Network is a cohort-based
active surveillance network initiated by HHS in 2009 to evaluate the safety of 2009 H1IN1
vaccines in a large representative population, incorporating immunizations delivered in non-
traditional settings.?* PRISM was funded by the FDA through a CDC cooperative agreement
with America’s Health Insurance Plans (AHIP), which was responsible for the project’s
administration. The Harvard Medical School Department of Population Medicine (DPM) at the
Harvard Pilgrim Health Care Institute led the implementation of the scientific components,
working with the Computer Science Corporation (CSC) for technical support. Five health care
organizations or consortia and nine state or city immunization registries supplied the data. The
Public Health Informatics Institute (PHII) assisted with the organizational linkages between state
immunization registries and health plans.

Study population

The participating health plans were grouped into five “sites” for purposes of data-processing and
analysis: Aetna; Blue Care Network of Michigan and Blue Cross Blue Shield of Michigan;
CIGNA; Humana; and Wellpoint California, Wellpoint Colorado, and Wellpoint New York
(total membership 38 million). The study population consisted of members of participating
health plans whose records indicated receipt of at least one dose of HIN1 or seasonal influenza
vaccine between August 1, 2009 and April 30, 2010 (7 million) or receipt of at least one dose of
inactivated or not otherwise specified (NOS) seasonal influenza vaccine between August 1 and
April 30 of either the 2007-2008 or the 2008-2009 influenza seasons (8 million first doses, not
necessarily unique patients). Doses of inactivated vaccine received at less than six months of age
were excluded, as were doses of live vaccine received outside of the recommended age range of
2-49 years. To simplify the identification of the study population, enrollment data were not used
other than to provide a snapshot of membership at one point in the fall of 2009.

Data sources

Health plan claims data were used to identify pre-specified outcomes after HIN1 and seasonal
influenza vaccination during the 2009-2010 influenza season and after inactivated or NOS
seasonal influenza vaccination during the 2007-2008 and 2008-2009 influenza seasons. This
source was also used to collect all diagnoses in the one year prior to vaccination in each of the
three seasons, for identification of high- vs. low-risk patients.

Two sources were used to obtain vaccination data: claims data and, for the 2009-2010 season
only, state immunization registries also. Immunization registries were selected for participation
based on the size of the population expected to belong to the participating health plans, the
anticipated completeness and timeliness of HLN1 vaccine data, the expected amount of detail
available about influenza vaccine, and experience in exchanging data with health plans.
Registries in Arizona, Florida, Georgia, Michigan, Minnesota, New York, New York City,
Pennsylvania, and Wisconsin participated. Because of membership geography and contractual
issues, not all health plans were expected to exchange data with all nine registries. In the case of
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two health plan-registry pairs, data-exchange agreements could not be finalized. Ultimately, 26
of an attempted 28 health plan-registry pairings succeeded in exchanging data.

Exposures

Claims data reflected HIN1 and seasonal influenza vaccination predominantly via CPT4 codes
and to a lesser extent HCPCS codes and an ICD9 procedure code. The HIN1 codes available in
claims data during the surveillance period did not distinguish between inactivated and live,
attenuated vaccine.

Some I1Ss provided H1IN1 and seasonal influenza vaccination data as CPT4 codes, others as
CVX codes. The use of CVX codes did not guarantee that inactivated and live HLN1 vaccines
would be distinguished from each other, as an HIN1 NOS CVX code was frequently used by
some registries.

Baseline risk estimates were obtained from historical claims data on outcomes occurring during
outcome-specific risk windows after inactivated/NOS seasonal influenza vaccine in the prior two
influenza seasons, 2007-2008 and 2008-2009. Live attenuated seasonal influenza vaccine was
not used in baseline risk estimates, due to low numbers of events and expected instability of the
estimates.

To recover some H1N1 live vaccine from the HIN1 NOS category, prior to analysis the
coordinating center converted all HIN1 NOS vaccine manufactured by Medimmune to live,
since the only kind of HIN1 vaccine made by that manufacturer was live.

Outcomes

Pre-specified health outcomes were very similar to the set monitored by the Vaccine Safety
Datalink® and were selected in consultation with the CDC and the FDA based on seriousness
and their potential association with influenza vaccine. The following 12 outcomes were studied
for both inactivated/NOS and live HIN1 vaccines: Guillain-Barre syndrome (GBS),
demyelinating disease, peripheral nervous system disorders, seizures,
encephalitis/myelitis/encephalomyelitis, Bell’s palsy, other cranial nerve disorders, ataxia,
anaphylaxis, allergic reactions, hemorrhagic stroke, and ischemic stroke. For live vaccine,
myocarditis/pericarditis and wheezing were also monitored. Risk window durations were based
on the literature®®*’ and considerations of biological plausibility. Three pregnancy outcomes
were also monitored and will be reported on separately.

Pre-analysis data processing

PRISM employed a distributed data-processing model, by which the health plans maintained
control over patient-level data, sending only aggregate data to the coordinating center for
analysis (except for purposes of GBS chart review, which is ongoing and will be described
elsewhere). Health plans extracted data from their systems, organizing it into four files of
standard format specified by the coordinating center: Demography, including birth-date, sex, and
zip code information; Vaccine Claims, including vaccination date and vaccine code; and
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Inpatient and Outpatient, each including care-date and diagnostic codes, with Outpatient
additionally specifying the setting of the encounter as emergency department or outpatient clinic.

When data quality was considered adequate, programs to aggregate the event-level data written
at the coordinating center were run by health plan analysts on the event-level data files.
Aggregate data were returned to the coordinating center, consisting of counts of vaccine doses
and of outcomes in strata defined by a number of covariates, including week of vaccination, age,
sex, vaccine type (HLN1 or seasonal; inactivated, live, NOS), dose number, whether a patient
had gotten both HIN1 and seasonal vaccine during the 2009-2010 influenza season or rather
only one or the other, and intervals among doses of HIN1 and seasonal influenza vaccines.
Further quality-checking of the aggregate data was done prior to analysis.

Data transmission

Health plans uploaded data-quality reports and aggregate data to a secure, password-protected
website, from which coordinating center analysts downloaded them. Initial historical data were
provided in December 2009-January 2010. Data for the 2009-2010 season were provided on
approximately a biweekly basis thereafter. Final data on vaccinations through April 30, 2010
and on outcomes through July 24—August 7, 2010 (exact date depending on site) were provided
in August 2010.

Registries sent immunization data for health plan members to the health plans at several points
during the season, using a variety of secure file transport methods. The final matches of health
plan members with registry data and transmissions of registry data occurred in May 2010.

Data lags and truncations

To guard against bias due to delays in the arrival of vaccination or diagnosis codes in the claims
data, the degree of delay in each site’s data were first characterized and then the date beyond
which the site’s data would be excluded from analysis was established. To characterize the
delay, programs were run on Vaccine Claims, Inpatient, and Outpatient files to ascertain the
cumulative proportion of vaccination, inpatient, and outpatient data existing in the system as of
Week 1, 2, 3, and so on, up to at least 24 weeks after specific care dates at least 6 months in the
past. For two sites, such reports were not possible due to the lack of data arrival date, so lag
estimates from the site with the greatest data lag of the other three sites were substituted.

The aggregate data, organized by week of vaccination, were truncated to ensure that counts of
outcomes in neither the risk or, for the self-controlled analysis, comparison period would be
artificially low due data lag. For end-of-surveillance analysis, for each site, the last week for
which any inpatient or outpatient data were present (the week of August 1, 2010 for most sites)
were subtracted by the time required for at least 95% of both the inpatient and outpatient data to
arrive in the claims data (11-15 weeks), and further subtracted by 12 weeks to allow the
maximum risk window (6 weeks) plus maximum post-risk-window comparison window (6
weeks) to elapse. This led to inclusion of HIN1 vaccinations through weeks in January or
February 2010, amounting to approximately 90% of H1N1 vaccinations through April 30, 2010.
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Analysis

Sequential analysis

Sequential analysis using the Poisson maxSPRT or the conditional maxSPRT for current vs.
historical comparisons or the binomial maxSPRT for self-controlled comparisons®®*® was
conducted on approximately a biweekly basis to monitor for increased risk of 11 outcomes
during the 2009-2010 season (per the protocol, three outcomes—hemorrhagic stroke, ischemic
stroke, and wheezing—were statistically analyzed only at the end of surveillance). These
methods were essentially the same as those used for influenza vaccine safety surveillance by the
Vaccine Safety Datalink in 2009-2010 and previous seasons.>*%*" The results reported here are
not from sequential analysis but rather from end-of-surveillance analysis, of which the methods
are described below.

Designation of primary analysis

For the 14 outcomes, the number of cases appearing in the immediate post-vaccination risk
window were compared with the number of cases in either (i) unexposed windows either before
vaccination or after the risk window had elapsed for the same group of current season vaccines
or (ii) the same-length post-vaccination window for a historical comparison group who received
inactivated/NOS seasonal influenza vaccination in prior years. The first of these, a self-
controlled approach, was the preferred analysis method, since the population vaccinated for
H1N1 may have differed significantly from historical influenza vaccines in characteristics for
which full adjustment would not be possible. With the self-controlled approach, the main
limitation was potential bias due to the presence of time-varying confounders, such as
seasonality.

For certain outcomes, especially rare ones, the current-vs.-historical comparison was designated
as primary due to its greater statistical power. The main limitation of this approach is that the
historical comparison group may not be comparable to current vaccines, particularly if
population characteristics change over time. This was of concern within the PRISM system
since current vaccines included those identified from both health plan claims data and
immunization registry data, whereas historical vaccines were identified from health plan data
only. For example, individuals who seek vaccination outside the usual health care system, such
as in community settings, may be different than individuals who seek vaccination from health
care providers. Also, with a current vs. historical comparison, secular trends in adverse events or
coding for adverse events, independent of vaccination, may potentially bias our findings.

For some outcomes, separate analyses were conducted for those < 24 and > 24 years of age,
considering the possibility that the two groups might differ in risk and mechanism of certain
neurological conditions and that a high frequency in one age group might mask an effect in the
other. A cutoff of 24 rather than 17 years was used, to match ACIP recommendations for HIN1
vaccination.

The null hypothesis for all analyses was that the risk of adverse events in a pre-specified risk
window following vaccination was no different when compared to the risk in either a historical
cohort of seasonal influenza vaccine recipients or in the same current-season individuals during
an unexposed period.
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Type 1 error rates and confidence intervals

Prior to analysis, a decision was made to reject the null hypothesis with a type 1 error of a=0.05
for the analyses of GBS and anaphylaxis, the two outcomes of greatest concern, and a=0.01 for
all other outcomes. The purpose of using a 0.01 type 1 error for most outcomes was to
informally guard against too many false positives, in view of the multiple testing inherent in the
many outcomes looked at.

Patient groups analyzed

The primary vaccination group for analysis was all recipients of first doses of inactivated/NOS
H1N1 vaccine, regardless of whether seasonal influenza vaccination was also received, hereafter
referred to as Patient Group 1.

Given the unusual situation in the 2009-10 season where both HLN1 and seasonal influenza
vaccines were administered separately, two additional vaccination groups were studied: those
people who had received inactivated/NOS H1N1 vaccine without any overlapping exposure to
seasonal influenza vaccines (Patient Group 2, defined as those who had not received seasonal
influenza vaccine at all in the 2009-2010 season (for both self-controlled and current vs.
historical analyses) or who had received seasonal influenza vaccine > 42 days prior to HIN1
(only for the current vs. historical analyses)) and those individuals who had received both HIN1
and seasonal influenza vaccines concomitantly (Patient Group 3). Patient Groups 2 and 3 are
subsets of Patient Group 1, as shown in schematic form in Figure 1.

In addition, for comparative purposes, analyses were done for inactivated/NOS seasonal
influenza vaccines who had not received HIN1 vaccine. However, as seasonal influenza vaccine
safety was not the subject of this study, these results are not reported except in relation to the
three instances of statistically significantly elevated risk after inactivated/NOS H1N1 vaccine.
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Figure 1. Vaccination groups analyzed. Numbers in parentheses indicate the patient groups discussed in
the text. “MIV” (monovalent inactivated vaccine) refers to inactivated/NOS HIN1 vaccine. Patient
Group 2, unexposed to seasonal influenza vaccine, consists of Set 2a for the self-controlled analyses and
Set 2a + Set 2b for the current vs. historical analyses.

Current vs. historical analysis

People who received inactivated/NOS seasonal influenza vaccine during the 2007-2008 and
2008-2009 influenza seasons were used as the comparison group. Logistic regression analysis
was performed, in which the dependent variable was whether the person had the adverse event of
interest within the risk window after vaccination. The independent variable of interest was
binary, whether the person received the vaccination of interest (inactivated/NOS H1N1; live,
attenuated HIN1; or inactivated/NOS seasonal influenza vaccine) in the 2009-2010 season or
was part of the historical comparison group. The analyses were adjusted for health plan, sex, and
age group (6m-17y, 18-49y, 50-64y, >65y).

Self-controlled analysis

With the self-controlled analysis,*" the risk of the outcome in a predefined risk window
following immunization was compared with an unexposed comparison window, the null
hypothesis assuming that the risk was equal during the two periods. By comparing numbers of
events in risk and comparison periods within vaccines, this method controls for confounders that
do not vary over the observation period, including sex, health plan, genetics, socio-economic
factors and most underlying chronic diseases. The relative risk was determined by dividing the
number of events observed in the risk vs. comparison periods, adjusting for their unequal length
when needed. Confidence intervals were constructed by first calculating the approximate
confidence intervals for binomial proportions,® and then transforming the results to relative
risks, using the formula that relative risk = binomial proportion / (1-binomial proportion).

The Centers for Medicare & Medicaid Services (CMS)
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Active surveillance for vaccine safety among the Medicare population is a collaborative project
between the Food and Drug Administration (FDA) and Centers for Medicare & Medicaid
Services (CMS). Medicare insures approximately 46.5 million persons, including 38.8 million
elderly (age >65 years) and 7.8 million others with disability or end stage renal disease (2009
data).® Most (approximately 76%) are enrolled in fee-for-service Medicare and their healthcare
utilization is represented in the Medicare claims data used for analysis. This project provides a
key resource for active safety surveillance among the elderly who may be underrepresented in
some other healthcare databases. Also, the large size of the Medicare population makes it
feasible to monitor relatively rare conditions for which smaller databases may lack sufficient
statistical power.

Starting in 2006, the FDA and CMS initiated a pilot project to develop a rapid system to actively
monitor vaccine safety among the elderly, especially as related to seasonal and pandemic
influenza vaccines. Part of the motivation for this project was to prepare for an influenza
pandemic and the potential rapid development and widespread use of vaccines against pandemic
strains. The project aimed to develop the capacity to use incoming Medicare claims data for
vaccine safety monitoring as soon as they accrued each week. The pilot phase over the next
years included both technical and methodological development work. FDA, CMS, and a CMS
contractor, Acumen, LLC, collaborated in this effort. The capacity developed through this
project provided the foundation for safety monitoring of influenza vaccines and potentially other
medical products received by the Medicare population.

For the 2009-2010 influenza season, active safety surveillance of influenza vaccines was
implemented. Safety monitoring focused on Guillain-Barré Syndrome (GBS). Some studies of
the 1976 swine influenza vaccine found an elevated risk of 5-10 excess GBS cases per million
persons vaccinated.***>3® Detection of such infrequent events requires evaluation among very
large populations. Thus, during 2009-2010, the large Medicare databases contributed an
important resource for monitoring GBS. Data through July 30, 2010 monitored 3,295,435 HIN1
vaccinations.

Influenza vaccinations and hospitalizations for possible GBS (defined by principal diagnosis
code) were ascertained from the Medicare claims data. The observed GBS rate within 42 (also
21) days after vaccination was monitored and compared to an expected rate based on 5 prior
years. Because there is a lag in the observed data between the date of service (i.e., date of
vaccination, date of hospital admission) and date the claim appears in the data, methods were
implemented to adjust for this factor. A signal was defined as an observed GBS rate that exceeds
a threshold (critical limit) that indicates the observed rate is statistically higher than the expected
rate. A signal, if it occurs, would not indicate a conclusive association and additional evaluation
would be needed (e.g., checks for data quality, potential confounders, robustness to alternate
design choices).

In addition to the weekly surveillance during the 2009-2010 influenza season, end of season
analyses, including self-controlled case series (SCCS), self-controlled risk interval (SCRI) and
traditional risk interval methods, were conducted on cases confirmed via medical record review
using the standardized case definition established by the Brighton Collaboration GBS Working
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Group. The end of season analyses were able to better control for potential data lags and
confounders. The population of incident GBS cases that underwent medical chart review
consisted of Medicare beneficiaries enrolled in Part A or B fee-for-service (and not Part C) with
no prior GBS hospitalization in the 12 preceding months who were vaccinated with monovalent
2009 H1IN1 influenza vaccine between October 1, 2009 and March 26, 2010 and admitted to the
hospital for GBS within 126 days post-vaccination or through May 28, 2010, regardless of
duration between vaccination and admission date.

Each analysis required the application of different inclusionary and exclusionary criteria to the
population of chart-confirmed GBS cases to comprise analysis-specific cohorts. These cohorts
were created by excluding any cases that did not occur within the selected risk or comparator
period(s) for each respective analytic method. We included all cases meeting Brighton level 1-3
GBS or Fisher syndrome cases among H1N1-vaccinated individuals with symptom onset during
an observation period of November 1, 2009 through April 30, 2010 for the SCCS and symptom
onset between October 1, 2009 and March 26, 2010 and having chart-confirmed GBS symptom
onset within 119 days post-vaccination for the SCRI and Risk Interval methods.

The risk immediately after HLN1 vaccination (1-42 days post-vaccination) was compared to a
later post-vaccination period (43 days post-vaccination through April 30, 2010 for SCCS, days
50-119 for SCRI and Risk Interval). Sensitivity analyses included the use of alternate risk
periods (8-21 days post-vaccination), alternate comparator periods (50-91 and 57-98 days post-
vaccination), and alternate case definitions (Brighton levels 1-2 instead of Brighton levels 1-3).

The Indian Health Service (IHS) Influenza Awareness System (11AS)

In response to the 2009-2010 H1N1 influenza pandemic, the Indian Health Service (IHS),
Division of Epidemiology and Disease Prevention (DEDP) and IHS Office of Information
Technology created an electronic surveillance system, the IHS Influenza Awareness System
(IHAS). The I1AS serves as a sentinel indicator of the disease burden of influenza-like illness
(IL1) and as a nexus of data collection on ILI hospitalizations, influenza vaccine administration,
potential adverse events following immunization and risk factor surveillance in the American
Indian/Alaska Native (AI/AN) population served by IHS.

In an effort to monitor the safety of the novel HLN1 vaccine and expand surveillance of adverse
event monitoring following immunization, a collaboration between the IHS/DEDP and the Food
and Drug Administration (FDA) was formalized in November, 2009 to provide a robust capacity
for (1) near real-time, nationwide electronic surveillance, (2) clinical validation and (3) timely
risk analysis of potential adverse events following immunization (pAEFI) in IHS beneficiaries.

Electronic Surveillance

Utilizing the I1AS, enhanced passive surveillance is achieved through a near real-time data
extraction from the clinical databases of the IHS Resource and Patient Management System
(RPMS); a health information technology platform representing 1.5 million Al/AN beneficiaries
including prenatal, infant and geriatric populations.

--24--



Prespecified diseases selected for adverse event safety monitoring were coded under the
International Classification of Disease, version 9 (ICD9) nomenclatures for algorithm-based
extraction from the IIAS. Extracted records along with pertinent clinical data, demographics,
health risk factors and vaccine administration information were then compiled daily for review
of completeness and queued for clinical validation.

Clinical Validation

Through a clinician network representing facilities participating in the IIAS and DEDP staff,
extracted records were validated by their pAEFI extraction ICD9 code. Records with a validated
PAEFI code were adjudicated by provider narrative or under standard FDA case definitions
(thrombocytopenic conditions) with categorization as incident or prevalent.

Statistical Risk Analysis

The age-, and gender-specific risks of the specified potential adverse events following HIN1
vaccine administration were assessed by standardized incidence ratio (SIR)*"*® analysis.
Potential adverse event incidence data for IHS from October 1, 2008 to April 15, 2009 were used
as the reference rates to calculate the expected number of adverse events according to the total
number of HIN1 vaccine doses administered in the IHS facilities participating in the 11AS, from
October 1, 2009 to April 30, 2010. The SIR for each adverse event outcome was computed as
the quotient of the observed number of cases and the expected number of cases. Assuming the
observed number of pAEFI follow a Poisson distribution, the exact 95% confidence intervals for
SIR were calculated using methods described in Sahai and Khurshid**“° using STATA 11.0
(StataCorp, College Station, TX).

The Department of Defense (DoD) Military Vaccine (MILVAX) Agency

The Military Vaccine Agency oversees the Department of Defense (DoD) Immunization
Program. During the 2009-2010 HIN1 influenza season the Military Vaccine (MILVAX)
Agency, in collaboration with the Armed Forces Health Surveillance Center (AFHSC); the Food
and Drug Administration, Center for Biologics Evaluation and Research (CBER) and the Centers
for Disease Control and Prevention (CDC), used the Defense Medical Surveillance System
(DMSS), to monitor the novel HIN1 influenza vaccines for pre-specified high priority outcomes
of interest. The outcomes of interest were: Guillain-Barré Syndrome (GBS), optic neuritis (ON),
Bell’s palsy, other demyelinating neurological conditions, including acute disseminated
encephalomyelitis (ADEM) and acute transverse myelitis (ATM), anaphylaxis, and
thrombocytopenia (TP).

The Defense Medical Surveillance System (DMSS), administered by the AFHSC, is a
centralized electronic database, which contains both current and historical data on diseases,
medical events, vaccination history, demographics, Service (Army, Air Force, Navy, Marine
Corps, and Coast Guard), and deployment status for the U.S. military active duty personnel since
1990. DMSS includes both inpatient and outpatient (including emergency room) data. Case
diagnoses identified in the DMSS during the HLN1 surveillance were verified in the electronic
health record, the Armed Forces Health Longitudinal Tracking Application, or AHLTA.
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To evaluate the safety of the HLN1 vaccines among the active duty military population, two
methods were used: (1) an indirect adjustment method, and (2) a self-controlled case series.
Selection of the method for a specific outcome of interest was based on the sample size
requirement. However, the self-controlled cases series was used to evaluate the association
between H1N1 vaccine and thrombocytopenia, Guillain-Barre Syndrone, and Bell’s Palsy.

Indirect Adjustment Method

The Indirect Adjustment analysis included the HIN1 cohort and a historical cohort. The HIN1
cohort was comprised of active duty Service members who received HIN1 vaccine during the
2009-2010 H1N1 vaccination season (November 1, 2009, — April 30, 2010). The historical
cohort was comprised of active duty Service members who received seasonal influenza vaccine
during November 1, 2008, — April 30, 2009. Because influenza vaccines (seasonal and H1N1)
are mandatory for all military personnel, Service members who did not receive a seasonal
influenza vaccine in the previous season or who did not receive H1N1 influenza vaccine during
the HLN1 vaccination season were excluded to avoid potential selection bias due to vaccine
contraindication.

Cases were identified through ICD-9-CM diagnosis codes in DMSS among eligible Service
members of the HLN1 cohort and the historical cohort. For eligible cases identified in DMSS,
healthcare records were reviewed using the military’s electronic health record to verify the
diagnosis.

Using the historical cohort as the source of reference rates, the ratio of the total number of
observed events to the number of expected events following HLN1 vaccination provides an
estimate of the factor-adjusted rate ratio, referred to as standardized incidence ratio (SIR). The
SIR was estimated adjusting for three factors, one at a time, including age, gender, and seasonal
influenza vaccine exposure. The data was also adjusted for the differences in the composition of
the study populations by the confounding factor(s).

Crude incidence rates of outcome of interest was first calculated and compared between the
H1N1 cohort and the historical cohort. For both cohorts, person time was then stratified by
seasonal influenza vaccine exposure into three categories: exposed to seasonal LAIV, exposed to
seasonal T1V, and unexposed to seasonal influenza vaccine. Incidence rates were calculated for
each stratum of the historical cohort. The expected number of cases in each stratum of the HIN1
cohort was calculated by multiplying the corresponding stratum-specific rates observed in the
historical cohort times the person time in the HIN1 cohort stratum. The ratio of the total number
of observed cases to the overall sum of expected cases in the HLN1 cohort is an estimate of
incidence rate ratio comparing the HLIN1 cohort with the historical cohort (which served as a
source of reference rates), adjusting for seasonal influenza vaccine exposure. Confidence limits
were calculated at alpha level =0.05, two sided. The same procedures were used for age and
gender.

Self-Controlled Case Series
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The self-controlled case series study was nested within the population of the Service members
who are in the ‘active component’ (versus National Guard or Reserve Forces) of their respective
Military Services between November 1, 2009, and April 30, 2010. As a condition of military
service, those individuals are between 17 and 64 years of age. Because the primary interest is
incident cases, except for anaphylaxis, individuals ever having a diagnosis of the outcome of
interest prior to November 1, 2009, were excluded from this study. For anaphylaxis, a 1 year
incidence rule was applied. The study was comprised of cases only.

Identified cases with continuous recording in DMSS between November 1, 2009, and April 30,
2010, were eligible for the proposed self-controlled case series study. Except for anaphylaxis,
cases having the outcome of interest prior to November 1, 2009, were excluded. For
anaphylaxis, cases having a diagnosis of anaphylaxis in one year prior to November 1, 2009
were excluded. Cases with incomplete recording between November 1, 2009, and April 30,
2010, were excluded.

The DMSS database was searched to identify HLN1 vaccine exposure, seasonal vaccine
exposure, and date(s) of vaccination for each eligible confirmed case between November 1,
2009, and April 30, 2010. Administered influenza doses in the Immunization Tracking Systems
(ITS) are recorded by vaccine name, vaccine type (live versus inactivated), vaccination date,
dose number, manufacturer, and lot number.

The major advantage of the case series method is that the analysis adjusts for individual level
fixed covariates including gender, genetic factors, etc. Three time-varying variables were used
for this study, including HLN1 vaccine exposure, seasonal vaccine exposure, and seasonality (to
account for the possible fluctuation of disease occurrence over the calendar time). Because the
study population is comprised of adults and will be observed for less than 1 year, the effect of
age change in each Service member on his/her disease occurrence during the observation period
is deemed low and thus, age was not used as a time-varying variable in this study.

A 14-day time period prior to vaccination was excluded from baseline to account for the healthy
vaccine effect (i.e. people who have acute illness may have vaccine deferred; diseases are
unlikely to occur immediately prior to vaccination). Exposed period is the risk window pre-
defined for each outcome of interest following HIN1 vaccination. The pre-defined risk windows
were evaluated and possibly refined by Scan Statistics (SaTScan Software, developed by Dr.
Martin Kulldorff, http://www.satscan.org). Sensitivity analyses were conducted using different
risk windows.

To assess the associations between HIN1 vaccination and Thrombocytopenia and Bell’s Palsy
occurring among active duty military personnel, each individual’s observation time was split up
into successive intervals determined by the time-varying exposure(s) and time-varying
covariate(s) within the observation period, regardless of the time of disease occurrence. In
analysis, two time-varying exposures (HLN1 and seasonal vaccine exposures) and successive 30-
day cut points for seasonality were included.

The Department of Veterans Affairs (VA)
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The Department of Veterans Affairs (VA) H1IN1 vaccine safety monitoring program initiated for
the 2009-2010 influenza season consisted of both a Passive Surveillance program and a pilot
Active Surveillance initiative. Passive surveillance consisted of provider reported or provider
confirmed adverse events across the entire VA health care system through the national web-
based VA Adverse Event Reporting System (VA ADERS). VA ADERS is the VA’s passive
surveillance database for drugs and vaccines. Influenza vaccine adverse events (AES) reported in
VA ADERS were sent to the Food and Drug Administration (FDA) and Centers for Disease
Control (CDC) Vaccine Adverse Event Reporting System (VAERS). Manual tracking of the
vaccine AE reports transferred from VA to CDC/FDA was conducted for the 2009-2010 season.
All HIN1 AE VA ADERS reports were successfully transferred to VAERS by the end of the
H1N1 vaccine safety monitoring season.

The VA’s immunization package and linked automated databases were used in the vaccine safety
monitoring program to track AEs through the pilot Active Surveillance initiative. Immunization
package data from two VA Regions (Regions 1-Northeastern States and 4-Western States) were
available at the national level during the 2009-2010 influenza season. The pilot Rapid Cycle
Analysis (RCA) and subsequent end of season analysis (EOS) was conducted using data from
these regions. The two regions cover approximately 2 million Veterans. Patients in these two
regions were also used to determine the historical outcomes of interest for 2007, 2008 and 2009.
The end of season analysis was conducted using data from November 1, 2009 through April 30,
2010 to be consistent with the time frame recommended by the FDA.

The VA immunization package was used to identify HIN1 exposed patients for the identified
regions and the linked automated databases located in Austin, TX were used to determine
outcome diagnoses and demographics and to confirm the VA sites. A total of 342,030 Veterans
were exposed to the HLN1 vaccine in the VA pilot dataset. The outcomes of interest evaluated
in the VA included Guillan Barre Syndrome (GBS), Idiopathic Thrombocytopenia (ITP) and
Bell’s palsy. The initial analysis was conducted using ICD-9 codes to identify the conditions,
357.0 (GBS), 287.31(ITP), and 351.0/781.94 (Bell’s palsy). The final analysis was conducted
using chart confirmed cases. Two separate methodologies were used to analyze the data; Self
Controlled Case Series (SSCS) and Indirect Adjustment (1A) analyses. Both methods are
described.

SCCS

All Veteran patients > 17 years who received a diagnosis of outcome of interest following HIN1
vaccine with no prior history of the outcomes of interest were included in the analysis. Veteran
patients entered the study following exposure to HLN1 vaccination. Patients were evaluated
using different risk windows, all of which were determined a priori. The observation time period
for each patient was partitioned into successive intervals based on the following dates: (A) Index
date-date of HIN1 vaccination; (B) Risk period end, the last day of the exposure period; (C)
Diagnosis, the day of diagnosis; (D) Season 1 end, the last day of season 1; (E) Season 2 end —
the last day of season 2/ End day, the last day of the observation period. Seasonal influenza
vaccine exposure and seasonality were included in the model as time-varying variables. Data
were analyzed via Poisson regression model. The risk of outcome period of 1-42 days for GBS,
Bell’s palsy, and ITP were compared with 43 or more days after HIN1 vaccination.
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Additionally, the risk outcome period of 1-60 days was compared with 61 or more days for
Bell’s palsy. The relative risk (RR) and 95% confidence intervals were reported for each of the
outcomes.

Indirect Adjustment

The goal of the IA analysis was to assess the incidence ratio of the specific adverse outcomes
following the HLN1 vaccination relative to background rates. The HIN1 cohort was identified
between 11/1/2009 and 4/30/2010. Patients were followed using a pre-defined risk window of
42 days after exposure or until the date of event, date of death or the end of the study period.
The historical cohort consisted of patients who received seasonal influenza vaccination between
11/1/2008 and 4/30/2009. Follow-up for the historical cohort was similar to that of the HIN1
cohort. All patients > 17 years and with no prior history of the outcomes of interest were
evaluated.

Total person time was calculated for both cohorts and then stratified by seasonal influenza
vaccine exposure. Each individual contributed an exposed person time and an unexposed person
time depending on whether they received the seasonal influenza vaccination. Person times for
exposed and unexposed stratum were calculated by summing each individual’s person-time
within each stratum. An incidence rate was calculated for each historical cohort stratum. The
expected number of cases for the HIN1 cohort was calculated by multiplying incidence rates of
the historical cohort by person-time of the corresponding HIN1 cohort. The standardized
incidence ratio (SIR) was calculated by dividing observed by expected cases
(SIR=observed/expected). The SIR and corresponding 95% confidence intervals were reported
for each outcome.

Chart Validation

All identified GBS, ITP and Bell’s palsy cases were reviewed through chart validation, using
validation criteria developed by the FDA. The final end of season analysis was conducted using
the confirmed cases.

Meta-Analysis for GBS

GBS data were combined across systems to determine if monovalent inactivated vaccine was
associated with an increased risk of GBS. A SCCS was conducted using chart reviewed
Brighton level 1 and 2 cases. Days 1-42 post vaccination were compared with days 50-91, with
days 43-49 serving as a washout period. There was visual examination of the distribution of
cases days post-vaccination. Incident Rate Ratios and Absolute or Attributable Risk were
calculated. Homogeneity of results across studies was examined. Secondary analysis included
analysis of more narrow time windows within 42 days, inclusion of Brighton Level 3 cases, and
stratification by receipt of seasonal flu vaccine, influenza-like-illness, and age categories.
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VI. Conclusions Regarding Adverse Events Associated with HIN1 Vaccine

As reported previously, signals for three conditions and H1N1 vaccine emerged in the
surveillance systems. These were: Thrombocytopenia/idiopathic thrombocytopenic purpura,
Bells’s Palsy, and Guillan-Barre Syndrome.

Thrombocytopenia/idiopathic thrombocytopenic purpura (TP/ITP)

Three systems detected a weak signal of an increased risk of TP/ITP associated with
H1N1 vaccine using diagnostic codes in administrative data. All three systems were either
newly developed or had undergone accelerated development for HIN1 surveillance, and were
still exploring the processes for surveillance. After careful medical record review and analyses
to identify true incident TP/ITP, no significant association of incidence thrombocytopenia was
detected. The VSRAWG does not believe, based upon available data, that the HLN1 vaccine is
associated with TP/ITP.

Bell’s Palsy

A weak signal for Bell’s Palsy was noted in two systems. More refined end-of-season
analysis in one system (VVSD) led to the conclusion that the observed signal was due to seasonal
differences between the timing of HLN1 administration and the timing of administration of other
vaccines used as controls. H1N1 vaccine was administered in early winter when other infections
associated with Bell’s Palsy are more prevalent than the comparison vaccines usually
administered in the fall. The relationship between Bell’s Palsy and HIN1 vaccine was not
consistent across analyses suggesting that this was not a real association with the vaccine. The
VSRAWG does not believe, based upon available data, that the HIN1 vaccine is associated with
Bell’s Palsy.

Guillain-Barré Syndrome (GBS)

Data from the Emerging Infections Program suggested an association between H1IN1
vaccines and GBS.** While not seen in early RCA analyses, RCA analyses of chart confirmed
cases of GBS in the VSD system also detected an elevated risk of GBS with HIN1 vaccines
when compared to historical data; this risk was also demonstrated in self-controlled case series
and case-centered analyses (case-centered analysis showed a non-significant trend). Non-
statistically significant trends suggesting increased risks were noted in the primary analyses in
other systems.

Results from the meta-analysis across systems revealed an increased risk of GBS
following H1IN1 monovalent vaccine, such that there were 1-3 excess cases of GBS per 1 million
doses of vaccine. It should be noted that risk-benefit analysis considering overall influenza
morbidity averted and specifically cases of GBS due to influenza was not part of the charge to
the group. The VSRAWG concluded that there was an increased risk of GBS following HIN1
vaccine but that the risk was very small.

In addition to these main findings, the VSRAWG also wishes to make note of four other
issues.

Hypersensitivity Reactions

Final reports from the RTIMS system suggested that reports of hypersensitivity reactions
may be more common with H1N1 vaccine compared with seasonal influenza vaccine. In
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PRISM, but not VSD, analyses also suggested an increased risk of allergic reactions with
inactivated H1N1 vaccine and concomitant seasonal influenza vaccine, and of wheezing with
live attenuated H1N1 vaccine. The VSRAWG concluded that there was a possible signal that
should be investigated further.

Pregnancy Outcomes

Because of the importance of HLIN1 immunization for pregnant women and the effort to
increase uptake of the vaccine in this group, surveillance of pregnancy outcomes was conducted
in systems where that was possible. Under different assumptions and with different data sets,
there were weak statistical signals for an increased risk of pre-eclampsia and still birth following
vaccine administration in some systems. However, the results were not consistent across data
sets. There were also several important methodological limitations to these analyses. In
addition, a new surveillance effort, VAMPPS was initiated and only preliminary results have
been reported at this time. The VSRAWG concluded that surveillance was adequate to detect
large effect size of serious pregnancy complications associated with vaccine, and these were not
seen. However, additional methodological efforts are needed to enhance the surveillance for this
population.

FDA-Data Mining Analyses with VAERS Data

The FDA analyses compared the proportions of adverse events with HIN1 vaccine with
similar vaccines, e.g. live-attenuated H1N1 vaccine compared with other live virus vaccines, and
inactivated H1N1vaccine with other inactivated vaccines. The VSRAWG found these results
difficult to interpret for several reasons. The first is the instability of the results with an adverse
event being seen in one round of analysis but not necessarily in other rounds. Second, the
comparisons may reflect differences in the vaccine administration not specific to HLIN1vaccine.
For example, increased risks of respiratory symptoms were seen with live-attenuated H1IN1
vaccine compared to other live attenuated vaccines, but HIN1 vaccine was delivered intranasally
in contrast to the other live vaccines delivered by injection. If this analytic approach is to be
used again for surveillance of this type, some refinement may be needed, such as using
comparable modes of administration where possible.

Vaccine Administration Errors

A stable result seen recurrently in the FDA analyses was indication of errors in vaccine
administration, either the incorrect vaccine or incorrect dose. While none of these errors were
associated with severe adverse events, epidemiologic studies of vaccine administration errors
may be helpful in identifying ways to minimize or eliminate them.
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Appendix 1: Conflict of Interest Criteria

All members of HIN1 VSRAWG were subject to stringent conflict of interest standards,
including:

a. Person will be not be considered for participation if they, their spouse, or children are directly
employed by a vaccine manufacturer or its parent company.

b. Persons who hold stock in any vaccine manufacturer or its parent company will not be
considered for participation unless they agree to divest themselves of such stock before their
tenure on the VSRAWG begins and all nominees must agree that they, their spouse and minor
children will not purchase such stock during their tenure on the HIN1 VSRAWG .

c. A person will be not be considered for participation if that person is a holder of, or otherwise
is entitled to royalties or other compensation for, a patent on a vaccine product or process,
immunologic agent, adjuvant or preservative that may be used for a 2009 HIN1 vaccine.

d. To participate in the HIN1 VSRAWG , a potential participant must agree to resign any
advisory or consulting roles, whether paid or unpaid, to a vaccine manufacturer (except
participation in clinical trials or service on data monitoring boards unrelated to HIN1 influenza
vaccine or other flu vaccines) and to forego such consultation or membership on any vaccine
manufacturer advisory committees (except participation in clinical trials or service on data
monitoring boards unrelated to H1N1 influenza vaccine or other flu vaccines), during his/her
tenure on the HIN1 VSRAWG .

e. Except as allowed under d., potential participants must agree that during their tenure on the
HIN1 VSRAWG they will forego solicitation or acceptance of funds from vaccine
manufacturers on behalf of themselves or others (e.g., to support educational activities of their
Department or an organization of which they are a member, officer or employee).

f. Potential participants must agree that during their tenure on the HIN1 VSRAWG they will
not serve as a paid litigation consultant or expert witness in litigation involving a vaccine
manufacturer.

g. Potential participants must agree that during their tenure on the HIN1 VSRAWG they will
not accept honoraria or travel reimbursement with a funding source from a vaccine manufacturer
for attendance at scientific meetings, with the exception that they may receive travel
reimbursement for Continuing Medical Education (CME) presentations where the source of
funding is an unrestricted grant to the CME provider by a vaccine manufacturer.

HIN1 VSRAWG members must have on file an Office of Government Ethics (OGE)
Confidential Financial Disclosure Report, Form 450, as required by OGE regulations. Waivers
for conflicts of interest may be granted pursuant to statutory requirements. See 18 U.S.C.
208(b)(3). (Note: no waivers were granted).
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Appendix 2
Procedural Guidelines for the NVAC H1IN1
Vaccine Safety Risk Assessment Working Group

Consistent with the HIN1 NVAC Vaccine Safety Risk Assessment Working Group (VSRAWG)
guidelines provided to Working Group members by HHS, the VSRAWG has developed the
following procedural guidelines to ensure optimal data review and processes for the Working
Group. Following the first meeting of the VSRAWG on November 2, 2009, the members felt
that additional guidelines were required for issues surrounding press communications,
terminology, data presented, timelines, and reports to NVAC.

Communications

HHS will communicate with the press regarding the VSRAWG. HHS will not refer the press to
any VSRAWG members without first gaining approval from the member. However, once the
list of VSRAWG members becomes public the press will likely go directly to VSRAWG
members without going through HHS.

To be certain that all members are speaking with one voice, requests for information will
generally be forwarded to NVPO. Should the reporter wish to speak to a member of the
committee, these requests will be forwarded to the Chair of the Working Group.

Standard Terminology

The VSRAWG understands that the terminology for serious adverse events used by NIH is
protocol-specific and thus not an appropriate general definition for other data presented to the
VSRAWG. For data from all other sources (excluding clinical trials), the VSRAWG requests the
definition of serious adverse experience follow the FDA definition “Any adverse experience
occurring at any dose that results in any of the following outcomes: Death, a life-threatening
adverse experience, inpatient hospitalization or prolongation of existing hospitalization, a
persistent or significant disability/incapacity, or a congenital anomaly/birth defect. Important
medical events that may not result in death, be life-threatening, or require hospitalization may be
considered a serious adverse experience when, based upon appropriate medical judgment, they
may jeopardize the patient or subject and may require medical or surgical intervention to prevent
one of the outcomes listed in this definition”. Rapid Cycle Analysis (RCA) and clinical trial data
should be stratified by this definition of serious and all other (non-serious).

(CFR Title 21, Volume 7).

Data Requested

The VSRAWG would like to see summary data from all data sources regardless of the direction
of the findings (positive or negative). Summary data should be given to the VSRAWG stratified
by serious/non-serious (using the definition provided above). Unless specifically requested, the
VSRAWG does not wish to see detailed analysis plans for data. However, if during the course
of analysis certain signals/associations are detected and dismissed (due to miscoding,
confounding, etc), the VSRAWG should be made aware of all of the signals/associations
detected and the reason for their dismissal. For data involving deaths or serious adverse events
(by FDA definition), the VSRAWG expects greater detail. VSRAWG will not comment on
individual cases (including serious adverse events and deaths) but rather will comment on
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whether or not there are signals, associations, or causally related events (see Predetermined
Assessment Outcomes below). It may be necessary for the VSRAWG to gain detailed individual
information if such information is warranted, however the VSRAWG will not be conducting
individual-level causality assessment (as is done by CISA). Only in very rare cases will the
reports from the VSWRAWG reflect data on individual cases.

Timeline for Materials

The VSRAWG requests 2 weeks between VSRAWG meetings and NVAC meetings to ensure
the Working Group has proper time to deliberate on the findings, draft a report, and provide the
report to NVAC in advance of a vote. The VSRAWG requests a 72-hour turnaround from
NVPO for meeting minutes and related documents following a VSRAWG meeting. The
VSRAWG will provide a report to the NVAC for its review no less than 2 business days before
an NVAC meeting during which a vote is planned.

Proposed Timeline for VSRAWG and NVAC Meetings

VSRAWG Meetings Tentative NVAC Meeting | Number of Full Working

where reports presented Days between VSRAWG
and NVAC Meetings

November 2, 2009 December 16 6

November 23

December 7

December 21 January 20 10

January 4, 2010

January 25 February 26 12

February 8

February 22 March 23 10

March 8

March 22 April 21 11

April 5

April 19 May 19 11

May 3

May 17 TBD TBD

Deliberations

To preserve the independence of the VSRAWG, the discussion of the findings and conclusions
will be conducted only among the VSRAWG members without participation of the federal
members of the Immunization Safety Task Force. FACA regulations require that a federal
representative must be present at working group meetings. Therefore, representatives from the
NVPO will be present to ascertain and convey requests of VSRAWG members for further
information and to make a record of the discussion. These representatives will not take part in
the discussions and conclusions of the VSRAWG.

Report Format

The report provided by the VSRAWG to NVAC will likely include the following sections:
6. Data summary
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7. Working Group assessment, including an assessment of the strength and magnitude of

any signals or associations using predetermined criteria
8. Considerations for follow up studies
9. Statement that VSRAWSG is not and will not make recommendations for vaccine usage

10. Request NVAC vote on accepting statement

This report template may be modified based on the data presented to the Working Group at its
meetings. With the possible exception regarding individual cases noted above, the reports will

be based on grouped data, and may not be reflect experiences of individuals.

Predetermined Assessment Outcomes
To communicate the VSRAWG’s assessment of HIN1 vaccine safety profiles, the VSRAWG
will attempt to summarize its findings using the framework listed below for consistency and

clarity in their assessments.

Outcome

Data Availability

Assessment Options

Recommendation

Signal: An event that
could be temporally
occurring more often after
vaccination than
anticipated based on
chance alone (i.e., that the
event could be related to
the receipt of the vaccine).

The data are
inadequate to assess
the presence or
absence of a signal

No assessment
possible

Continue to monitor

The data are adequate
to assess the
presence/absence of a
signal

The data do not likely
favor a signal between
the outcome and the
vaccine

Continue to monitor

The data may favor a
signal between the
outcome and vaccine

Explore issue through
other monitoring
activities

Association: the incidence
of an event varies in
relation to an exposure
(i.e. vaccine). The
strength of association is
quantified by the ratio of
occurrence of an event in
the exposed and non
exposed population; the
greater the association, the
more evidence exists for a
causal relationship.

The data are
inadequate to assess
the presence or
absence of an
association

No assessment
possible

Continue to monitor

The data are adequate
to assess the
presence/absence of
an association

The data do not likely
favor an association
between the outcome
and vaccine

Continue to monitor

The data may favor an
association between
the outcome and
vaccine

Request
more/different
information/analyses

Causality: An event is the
direct consequence of an
exposure. To evaluate
causality, the Bradford
Hill Criteria will be used,
which are guidelines for

The data are
inadequate to assess
the causal relationship
between outcome and
vaccine

No assessment
possible

Continue to monitor

The data are adequate

Evidence favors a

Continue to monitor if
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Outcome

Data Availability

Assessment Options

Recommendation

determining whether a

causal relationship exists:

1) Strength

2) Consistency

3) Specificity

4) Temporality

5) Biological gradient

6) Biological Mechanism
(Plausibility)

7) Coherence

8) Experiment

9) Analogy

to assess the causal
relationship between

outcome and vaccine

rejection of a causal warranted
relationship
Evidence favors Request

acceptance of a causal
relationship

more/different
information/analyses.

Evidence establishes a
causal relationship

Request
more/different
information/analyses
if warranted.

Data Requests by the NVAC
The status of all data presented to the VSRAWG should be clearly identified with regard to 1)
publicly availability, and 2) ability to be obtained by a FOIA request. If data is already publicly
available, the VSRAWG is free to share the data with the NVAC. If data is not publicly
available but would be released in response to a FOIA request, the VSRAWG may share the data
with the NVAC if requested to do so. If the data would be withheld in response to a FOIA
request, the VSRAWG may not share the data with the NVAC; however, a justification for why
the data would be withheld under the FOIA must be provided by HHS.
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Appendix 3: Pre-specified Outcomes and Definitions used for Rapid Cycle Analysis in VSD

Flu vaccine

type

Outcome

ICD-9 CM Codes

All

Guillain-Barré syndrome (GBS)

357.0

All

Encephalitis/myelitis/encephalomyelitis

3235

323.51

323.52

323.6

323.61 323.62 323.63
323.8

323.81 323.82

323.9

341.2

All

Bell’s Palsy (BP)

351.0

All

Anaphylaxis

995.0
999.4

All

Demyelinating disease (multiple sclerosis, demyelinating
disease of CNS, optic neuritis, CIDP)

340
341.0
341.8
341.9
377.30
377.31
377.32
377.34
377.39
357.81

All

Disorders of the peripheral nervous system and
neuropathies (peripheral autonomic neuropathy,
mononeuritis, peripheral neuropathy, polyneuropathy
due to drugs of toxic agents, critical illness
polyneuropathy, other inflammatory and toxic
neuropathy)

337.0

337.9
354.1-354.9
355.0-355.9
356.4

356.8

357.6

357.7
357.82
357.89
357.9

All

Seizures (epilepsy, convulsions)

345.00-345.91
780.3

780.31

780.39

All

Other cranial nerve disorders

350.1-350.9
351.1
351.8
351.9
352.0-352.9

All

Ataxia

334.3

All

Angioneurotic edema, allergic reaction, urticaria

995.1
995.3
708.0
708.1
708.9

All

Spontaneous abortion, missed abortion

631
632
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Flu vaccine
type

Outcome

ICD-9 CM Codes

634.0-634.9
656.4
761.8

All

Stillborn

V27.1
V27.4
V27.7

All

Pre-eclampsia, eclampsia

642.4
642.5
642.6
642.7

All

Hemorrhagic stroke

430
431
432.0-432.9

All

Ischemic stroke

433.01
433.11
433.21
433.31
433.81
433.91
434.0-434.9
435

Live,
attenuated

Myocarditis, pericarditis

420.90
420.91
422.0

422.90
422.91
422.99

Live,
attenuated

Asthma/wheezing/bronchiolitis

493.0
786.07
786.09
519.1
466.1

493.1
493.9
786.07
519.11
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Appendix 4: Pre-specified Outcomes and Definitions used for Rapid Cycle Analysis in IHS

Flu vaccine Outcome ICD-9 CM
type Codes
All Guillain-Barré Syndrome (GBS) 357.0
All Optic neuritis
All Optic neuritis, unspecified 377.30
All Optic papillitis 377.31
All Retrobulbar neuritis 377.32
All Optic neuritis, other 377.39
All Encephalomyelitis and myelitis
All Encephalitis, myelitis, and encephalomyelitis following immunization procedures  |323.5
All » Encephalitis and encephalomyelitis following immunization procedures 323.51
All » Myelitis following immunization procedures 323.52
All Postinfectious encephalitis, myelitis, and encephalomyelitis 323.6
All » Infectious acute disseminated encephalomyelitis (ADEM) (includes acute 323.61

necrotizing hemorrhagic encephalopathy)

All » Other postinfectious encephalitis and encephalomyelitis 323.62
All » Postinfectious myelitis 323.63
All Other causes of encephalitis, myelitis, and encephalomyelitis (includes 323.8

noninfectious ADEM)

All » Other causes of encephalitis and encephalomyelitis (includes noninfectious 323.81
ADEM)

All » Other causes of myelitis (includes transverse myelitis NOS) 323.82
All Unspecified cause of encephalitis, myelitis, and encephalomyelitis 323.9
All Acute transverse myelitis 341.2
All Bell's palsy 351.0
All Anaphylaxis

All Other anaphylactic shock 995.0
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Flu vaccine Outcome ICD-9CM
type Codes

All Anaphylactic reaction to serum 999.4
All Idiopathic thrombocytopenic purpura
All Idiopathic thrombocytopenic purpura 287.31
All Secondary thrombocytopenia 287.4
All Thrombocytopenia, unspecified 287.5
Live, Asthma / Wheezing
attenuated
Live, « Intrinsic asthma (includes late-onset asthma) 493.1
attenuated
Live, » Asthma, unspecified 493.9
attenuated
Live, » Wheezing 786.07
attenuated
Live, Influenza (when 2009 pandemic HLN1 vaccine virus is isolated) 488.1
attenuated
Live, » In vaccinee 488.1
attenuated
Live, * In vacinee contact 488.1
attenuated
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Appendix 5: Pre-specified Outcomes and Definitions used for Rapid Cycle Analysis in

PRISM
Flu vaccine type Outcome ICD-9 CM Codes
All Guillain Barre Syndrome 357.0
All Demyelinating disease (multiple 340*
sclerosis, demyelinating disease 341.0
of CNS, optic neuritis, CIDP) 341.8
341.9
377.30
377.31
377.32
377.34
377.39
357.81
All Disorders of the peripheral 337.0
nervous system and neuropathies 337.9
(peripheral autonomic neuropathy, 354.1-354.9
mononeuritis, peripheral 355*
neuropathy, polyneuropathy due 356.4
to drugs of toxic agents, critical 356.8
illness polyneuropathy, other 357.6
inflammatory and toxic 357.7
neuropathy) 357.82
357.89
357.9
All Seizures (epilepsy, convulsions) 345.0*-345.9*
780.3
780.31
780.39
All Encephalitis/myelitis/encephalom 323.5*%323.6*
yelitis (following immunization, 323.8*
postinfectious, other causes, 323.9
unspecified cause, transverse 341.2
myelitis)
All Bell’s palsy 351.0
All Other cranial nerve disorders 350*
351.1
351.8
351.9
352*
All Ataxia (other cerebellar ataxia, 334.3
ataxia)
All Anaphylaxis 995.0
999.4
All Spontaneous abortion, missed 631
abortion, other abnormal product 632
of conception 634*
(for monitoring counts only) 656.4*
761.8
All Stillborn, papyraceous fetus (for V27.1
monitoring counts only) V27.4
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Flu vaccine type

Outcome

ICD-9 CM Codes

V271.7
646.0*

All

Pre-eclampsia, eclampsia
(for monitoring counts only)

642.4*
642.5*
642.6*
642.7*

Live, attenuated

Myocarditis, pericarditis

420.90
420.91
422.0
422.90
422.91
422.99
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Appendix 6: Pre-specified Outcomes and Definitions used for Rapid Cycle Analysis in VA

Flu vaccine type

Outcome

ICD9

All

Guillain Barre Syndrome

357.0

All Optic neuritis, optic papilitis, retrobulbar neuritis, toxic [377.30, 377.31, 377.32, 377.39
optic neuropathy

All Encephalitis/myelitis/encephalomyelitis 323.5, 323.6, 323.8, 323.9, 341.2

All Bell’s palsy 351.0, 781.94

All Anaphylaxis 995.0, 999.4

All Thrombocytopenia 287.31, 287.5
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Appendix 7: Pre-specified Outcomes and Definitions used for Rapid Cycle Analysis

in DMSS

Outcome ICD-9 CM
Codes

Guillain-Barré Syndrome (GBS)
Guillain-Barré Syndrome (GBS) 357.0
Optic neuritis
Optic neuritis, unspecified 377.30
Optic papillitis 377.31
Retrobulbar neuritis 377.32
Toxic optic neuropathy 377.34
Optic neuritis, other 377.39
Neurologic Outcomes
Encephalitis, myelitis, and encephalomyelitis following immunization 3235
procedures
* Encephalitis and encephalomyelitis following immunization procedures 323.51
* Myelitis following immunization procedures 323.52
Postinfectious encephalitis, myelitis, and encephalomyelitis 323.6

* Infectious acute disseminated encephalomyelitis (ADEM) (includes acute | 323.61
necrotizing hemorrhagic encephalopathy)

* Other postinfectious encephalitis and encephalomyelitis 323.62
* Postinfectious myelitis 323.63
Other causes of encephalitis, myelitis, and encephalomyelitis (includes 323.8

noninfectious ADEM)

* Other causes of encephalitis and encephalomyelitis (includes noninfectious | 323.81
ADEM)

* Other causes of myelitis (includes transverse myelitis NOS) 323.82
Unspecified cause of encephalitis, myelitis, and encephalomyelitis 323.9
Acute transverse myelitis 341.2
Bell's palsy

Bell's palsy 351.0
Facial weakness/facial droop 781.94
Anaphylaxis

Other anaphylactic shock 995.0
Anaphylactic reaction to serum 999.4

Idiopathic thrombocytopenic purpura

Idiopathic thrombocytopenic purpura 287.31
Secondary thrombocytopenia 287.4
Thrombocytopenia, unspecified 287.5
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e Report on 2009 H1N1 Vaccine Safety Risk Assessment
A d by the National Vaccine Advisory Committes on December 16, 2009
National Vaccine Advisory munmwmmm.-mn,an
Committee chgr
Charter The National Vaccse Advisery Committee (NVAC) established the HiIN1 Vacdne Safety Risk Assessment Working Group
(the Working Group) with the charge to condect independent, rapid reviens of available safety moniteriag data for the 2009
Membership/Roster H1N ifluernzs vacdnes. Siace the Group was created It has met twice to review avalable data from the Federal
mmmmmmm ﬂt! Based on the discussions of HINI safety data reviewed avalable as of
Maatings its meeting on December 7, 2009, & provided the following assessment for NVAC'S consideration on December 16, 2009, via
Werking Groups telephone conference aall.
Regorts, Report
Recomaneadations, & hu«ummmmnuz: the Werking Growp conduded that the data are adequate to d5sess the presence
Reselutions or adsence of 3 signal Group conch that the data do st favor 2 ignal between the outcomes
examined and the HiN1 vacdnes. Awho&ﬂummm“ummmmmn“
Historkcal Infermation vaccine receipt than anticpated by chance alone. The evidence for this Indudes:
National Vaccine Man 1. No serious adverse events (SAE) have been to the HINI in the cinical trials to date.
Pustnars 2 Mnawhanmmmm(waﬁummwmm
cnes and HIN1 generally show similar levels of SAE.
Sotnct 9 3. For those rapkd cyde !, the rates of adverse events for pr cifh are meten
values.

msﬂummnnmmmummmﬂmonmmmm-nlmﬂ 23 mere HIN vacones
doses are wil be based on 3 larger accumedation of data. Several of these analyses are
hudmm-mmuom.m Larger samphes may be needed to detect rare adverse events. Finally,
adverse events already reported are still being Thes, the 9 Grouwp that the Federal
Qovernment continue to monkor HIN1 vaccne safety as more doses are administered and the bedy of evidence
accumulates on the safety profile of HINI vaccnes.

All recommendations of the NVAC are made to the Department’s Assistant Secretary for Health. Thes, the recommendation
on vacdne safety monitorieg listed atove will be fi 0 the y for Health, who will review
and It fer opUions 1o indude communiCations with varkes of the Depar
HiIN1 Safety Risk Group

Stephen Cantrill, Asseciate Professor of Emergency Medidne, University of Colorado
WVicky Debold, Director of Research and Patiest Safety, National Vacdne Information Center

Katheyn Edwards, Professor of it L v
Susan Bllenderg, Profe of & L of Pe s
Marke NG , NVAC of and Child Health, Harvard Scheel of Public Health, former Chair of
mmmsmm.c.-nnn
Laura Riley, o G and Rep Biology, M osg
*Chair of the NVAC HIN1 Vactine Safety Risk Assessment Working Growp
References
1. Usu TA, et al. Real-time vaccine safety 41, for the ealy of ac events. Med Care 2007; 45
(suppl2): S89.595
Table 1: Number of E d to HIN1 Vaccine in ] by the HIN1 VSRAWG
Vaccine Outcomes Population | HIN1 HiNL Total Analy
Safety Monitored | Monitored | pry? LAMV? HiNL as of
Program Exp Ex cle
in Sy in C
in System
HIN1 Vacdne | All heakh 10,852 0,352% 10,8520 12/4/09 | Adjudication | No SAE
Trials events % o and analysis | related to
of SAE vacciee
Vaccine All heakh s 39,628, 11/27/09 | Cemparison | SAE reporting
Adverse Event | events Pepulaticn 8207 | 12,243, 700" | 53,872, 50° | 112 dupomn “'Nm
Reporting for HIN are
System versus comparable to
(VAERS) seascnal seasonal
fluenza influenza
vacdnes Immunizaticn;
reporting
Is lower for
HiNt
compared to
seasonal
10f2 222011 11:12 AM
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(NVAC) established the HiIN1 Vacdne Safety Risk Assessment Working Group
Independent, rapid reviews of availlable safety monitering data for the 2009
Greup was created It has met five times o review availadle data from the
Federal vacciee safety monitoring systems ksted In Table 1. Based on the discussions of HIN1 safety data reviewed
the Foll for NVAC's on

Since our st report, an adational 35,085,900 doses of inactivated HIN1 and 7,191,600 deses of Ive attesuated HiIN1

vaccee have been distributed. AWO‘NJ“JDM&IMH!U}Mlﬁ,tmdﬂudmnm
12/25/2009. Based on the daa sumemarized in Table 1, the Working Group
10 assess the presence o absence of a signal. Addiicnaly,
the and the HIN1 vaccines. A signal is defined as

the Werking Greep

an event that could be temparally occuring mere often aflter vacdine receipt thas anticipated by chance siene. The
Incudes:

1. No serious adverse events (SAE) have been attributed to the HINI vacdaes in the cinical trials to date.

A d by the i Vaccine Advisory Committes
National Vaccine Advisory munmwmmm.-m
Committee chgr
Charter The National Vaccee Advisery Committoe

(HINL VSRAWG) with the charge to conduct
Membership/Roster HiNI Ifluenza vacdnes. Skace the Werking
Maatings available as of ks meeting on Jasuary 4, 2010, & has
Werking Groups Janary 20, 2009, via telephone conference call.
Regorts, Report
Recmmendations, &
Reselutions

H1NI vacdne have been distriduted as of
Historical Information conchaded that the data are adequate

Plan conchaded that the data do not faver a signal b

Partners evidence for this
Coatact Us

2. C eison of hnvmammmmmm(vaﬁus&mwmom
and H1N1 ief) [ show similar levels of
3. For these g rapid cydle analysis®, the rates of a events for pre-specified cutcomes are within
expected values.
The size of the ptured under active for vaccine safety is still nRed and some analysis are based

on small number of events. As more data are active sur wil be based om a larger
accumulation of data. wmnmum»er‘m«m Finally, the data collected and

a consistent interpretation dMcult. Thus, the Working Greup
n&vnu:nm*ummacmau
captured under active surveiilance and thus the body of evidence accumulates on the safety profile of HINI vacdnes.

umamm--mmuwmwvum Thes, the recommendation

mmuﬁnmmumnu' 0 the y for Health, who will review
and options to mmaﬂmwnrm of the Depx
HiINL Safety Risk Group

Stephen Cantrill, Assediate Professor of Emergency Medidne, University of Colorado
WVicky Debold, Director of Research and Patient Safety, National Vacdne Information Center

Katheyn

Elckelt,

Susan Bleaberg, Profe

of 8

Marie McCormick

', NVAC
mmms&um-m

Laura Riley, Assistant Professor of

y of Colorado Schodl of Medicine
L of Pe
and Child Health, Harvard Scheol of Public Health, former Chair of

and Rep

Biclogy,

Mark Sawyer, Professer of Olnical Pediatrics, University of California, San Diego

“Chalr of the NVAC H1IN1 Vacdne Safety Risk Assessment Working Growp

Referesces
1. UsuTA et al Realtime vacciee safety sur for the early of events. Med Care 2007; 45
(suppi2): S89.595.
Table 1: Number of to HIN1 Vaccine in Sy by the HIN1 VSRAWG
Population | HIN1 Hini Total A
Safety Monitored Monitored |yt LAMY? HiN1 as of
Program E Exp Vaccin
in$ in$
System | in System eﬁnl
HIN1 Vaccne | All heakh 10,852 10,352% S00e 10,852 12/4/09 | Adjusication | No SAE
Trials events and andlysis | related to
of SAE vaccine
Vacdine All heakh us 12/25/09 | Comparison | SAE reperting
Adverse Event | events Population M.7U.720F | 19435300 | 94,150,00" of reports after HIN1
Repating for HING are
System versus comparable to
(VAERS) seasonal seasonal
nfluenza inflaenza
vacanes Immunization,
GES reporting
Is lower for

lof2
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Abeut wivo \pp by the National Vaccine Advisory Committee on February 26, 2010
Vaesing A y \pp d by the y for Health on March 1, 2010
Comemittee B
Charter The Naticnal Vaccine Advisory Committee (NVAC) established the HINI Vaccine Safety Risk Assessment Working Group
HembershiwR (HIN1 VSRAWG) with the charge to rapid of safety ing data for the 2009
HINL Influerza vaccines. mmmmammmnmmumnmuwmunmm
Meetings Federal vacdne safety monitoring systems Bsted in Table 1. Based on the review and discussion of HINI safety data
available as of its meeting on February 8, 2010, it has pr the g for NVAC's considenation on
Working Groups February 26, 2010, via telephone conference call.
b Report
Recmmeadstions, & Since our last report, an additional 25,641,000 doses of inactivated H1NI and 1,983,200 doses of Iive attenuated HINI
vaccine have been distributed. A total of 100,355,720 doses of imactivated HIN1 and 21,418,500 doses of live attenuated
Historical Information HIN1 vaccine have been distributed as of January 22, 201. Based on the data summarized in Tabie £, nwwmm
mmmmanmmwmwmamnuasw Addtionaily, the Warking Group
National Vaccine Plan concluded that the data do not favor a signal and the HiN1 vaccines. A signal is defined
ummmmmmmmmmm:mmmnmw chance alone. The
Partners evidence for this inchudes:
Contact Us 1. No serious adverse events (SAE) have been attributed to the HIN1 vaccines in the dlinicad trials to date.
7 2. Comp of reporting in the Vaccine Adverse Event Reporting System (VAERS) of SAE after seasonal and other
simidar and HINL inf generally show simiiar levels of SAE.
3 mmmmmmww,nmdmmmquMmm
expected values.
Mmmmw&mmhmmn&mwm-lmMmaw'mnu&lmdm Larger
mumuww«ncxnnmmmw.mman ik ducted across

making a Interp: Aifficuk, there has been some mhmmm
mmmtmammmmmm Thus, the Working Group recommends that the

mmmumunmu&nnﬁwsmmnmmamwmm

surveiliance and the body of evidence accumulates on the safety profile of HIN1 th work
harmonizing surveillance approaches. The VSRAWG has been with the with which
mm-lmmmmmmammmmmmmmmmonwmm
from VSRAWG members.
Al recommendations of the NVAC are made to the Dep: nt's ry for Health. Thus, the
muﬂmmmmymuﬂammnmmmm&nmmwu
Health, who will review and options to indude communications with various

p of the Dep
HiN1 Vaccine Safety Risk Working Group Membership:

hen Cantril, of Emergency L yof G

Vicky Deold, Director of Research and Patient Safety, National Vaccine Information Center

Kathryn Edwards, Professor of Pediatrics, Vanderbilt University

Theodore Bckhoft, Professor E: University of Colorado School of Medicine

Susan Ellenberg, Professor of Biostatistics, University of Pennsyivania

and Child Health, Harvand School of Public Health, former Chair

Marie k*, NAC A of
of the IOM Immunization Safety Review Committes

Laura Riley, of Obstetrics, Gy gy and Rep Biology, Massach: Hospital
Mark Sawyer, of Chnical ics, University of Calfornia, San Diego
*Chair of the NVAC HIN1 Vaccine Safety Risk Assessment Working Group
References
1. UeuTA, etal. Real-time vaccine safety surveilance for the early detection of adverse events. Med Care 2007; 45
(suppl2): 589-595
Table 1: Number of Persoas Exposed o HINI Vacciae in Mealiering Systems Reviewed by the HINI VERAWG
Vaccime Outcomes | Populstion | HIN1 HIN1 Totsl Current | Anslyses | Resuits
Safety Momitored | Momitored | pqry! LAMV HM a5 of
C: d |C d | Exp
in S s tem | Captured
in System | im Sy -
lof3 2/2/201111:17 AM
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Abmat WP 4 by the National Vaceine Committes on March 23, 2010
Nitiznal Vaczing Advissry wuwnmw on March 25, 2010
Comenittes d
Charber rr-mmwm:u.m-ﬂmrmm;m;wmhnmmammmmﬁmp
(H1N1 VERAWS) with the charge b conduct bnd i rapid o bk safeiy Wy data for the 2009
Hembarship' Roster HAM inflestrea vacoines. Eruhmr1 oD Was created tmmmmmmw-ﬁmmumn
Fsderal vacdine salety monitoring sysiems in Table 1 Based on the review and disossion of H1N1 salety data
Heetings avallabie as of its meeting on March 8, 2010, it has provided the
Working Growps 33, 2010, via telephone conference: call
Reports, v
Recommandations, & E'umlﬂnpnrt, an additionad 4,504, 500 doses of Inactivabed HiNi and 318 900 doses of lve afiernuabed Hill vacdine:
[ — have ben i program. A tokal of 104, 560, 630 doses of Inactivabed HINL and
n'.m',luudmulunmnmummmuumu.uun!nmxanm Most HENL vaccine sadety
Historkcal T stems peport & k g of distribution and administration of HiN1 veccine. Howeser, sieoe tha kst
PP, nem hhmﬂunﬂhmhmﬂwmm daka On pregnancy oubnoemes.

Hatianal Vaccine Pan Based on the data summarized in Tabke 1, the Working Group concheded that the dats are adequate bo 2ssess the presence
Partners or absence of 3 signal. Asationally, the Working Group conchuded Hiat the data do ot favor 3 signal Detween the

et aind the HINL vaccines_ A signal s defined as an event that could be temporally oocurring mone often
Contact s after vaccing receipt than antdpabed by chance akene. The evidence: for this inchedes:

¥ 1. Moserias adverse events (SAE) have boean attributied to the HINL vaccnes im the dinical trials to Sate.

2. Comparkson of Feporting in the Vacone Adwerse Exent Reporting System (WAERS) of SAE after seasonal and other
simillar vaccines and H1NL inlluenza vaccines generally show similer levels of SAE

3. For those systers conducting rapid mMﬂL.hﬂHMmﬂﬂmhwimmﬂhlm
expeched vales,

4. Proliminary analyses on prégiancy sultomss have not Seteched a signal.

Since cair [ast Feport, more HANL vacdng cafety data has becoma available, and garly results froem the planned "end of
slaSn” analyses &re emerging. AS the pace of H1N1 waccination in the population dedings, tha amsunt of mew infrmation
being caphured in sach of the Moninring Syshems |s Secreasing. AS 3 result, tha Working Group will foous s &8s on
reviewing naw Information and summanizing ks experience for s final report. A% a result, mowving forwand, the VERAWG
plans to maat on & monthly rather tran bi-weekly basis. If a signal wart b0 DOCUF WaITSMEING the WSILAWE'S attention, the
VERLAWG would reswme Its bi-woekly moeting sohesuls. The VSRAWS will continue 1o proviss monthly reports to the NVAC
and will proviss a finad report once sufMiciant data have acasmulsted_

Thits, the: Weording Sroup eosmmends that the Federal government contin to manitor HIND saccine safety 2 the body
of evidente sonsmulates on the safety profike of HIN] waooines.

All recomemendations of the NVAC are made b the Department's Assistant Seoretary for Healthe The recomimendation on
waCcine safety monitoning isted above will be formally ransmiitied (o the Assistant Secretany for Health, who will review
and mnsider it for potential implermentation options 1o indude communications with vafous osmponents of the
Dapartment.

HiM1 Vsccine Safety Risk A Working Greup Membership:

Stephen Cankril, Asscciste Professer of Emergency Medidng, University of Colorado

Wicky Debold, Director of Research and Patient Safety, Natioral Vaccine Information Center
Kathryn Edwards, Professor of Pediatrics, Vanderbilt Unheersity

Theodore Bcdhoff, Professor Emeritus, Unkeersity of Coloraso School of Medidne

Seesn Elianberg, Professor of Bioctatistics, University of Pennsybvania

Marie McCormiick ™, WWAC member, Professor of Maternal and COhild Haalth, Harvaed School of Public Health, formar Chalr
of tha TOM Imenunization Safety Raview Commithes

Lasura Rliley, Assistant Professor of Dbstetrics, Gy necolegy and Reproductive Biology, Massachusetts General Hospital
Mark Sawyer, Professor of Clinical Pediatrics, Uiniversity of Callfomia, San Disgo

*Chaiir of the MVAC HEN1 Waccine Salety Risk Assessment Working Group

Referenoes

1. LiewTA, ot al. Real-time vacocine safety survedlance for the carky detecton of adverse events. Med Care 2007; 45
[suppiZ): SBI-555
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Abaut NP
d by the National Vaccine m'nnumu,nin
Hational Vaccine Aduisery  APPTOVEd By nmw% on April 27, 20
Comenittes B d
Charter rr-muummmymmm;m;uumnnmmammmmﬁmp
(H1N1 VSRAWG) with the charge bo conduct ind rapid Hlabhe sakety ing data for the 2009
Hembarship' Roster HAML inflestrea vaccines. Since: dhe Worki mq:lnsa\uhd tmmuunmmmﬂmmmunmn
federal vaccing sifety mondloring Systemds iim Table 1. Based om the rewiew and disoission of HIND safety data
Heetings avallabie as of its meeting on Aprl 15, 2010, the Working Group has provised the following assessmant for NVAC's
Working Groups consideration on Apeil 23, 2010, via bebephone conference call.
Reports, v
Recommandations, & E'umlﬂnpmt,lnaddmmmdkﬂuhd HiNi and 17,500 doses of lhee attenuaded HIMN vaoine
[ — harve been e program. A tokal of 105, 057,430 doses of inactivabed HINL and
HTES,ZMMNIH*IMHM ummmumu.uuummn 2010, Meest HINL vasccine: sadety
Historical T ] Systems report 3 I g of distribution and administration of HiN1 vaocine.
Ta mwmm-mun nes for the Working Group is Under the guidelines,
Hational Vaccine Plan """,m... T ihe gt % proviied. Ll i - ot
[ — mpmmnmnhwounmmm“:mmmmwn The Working Groug then can maie an
E a5 bowha dher thare s
Contnct Lis

+ Ashgnal_ defined 3= aent Wy PeEipt of vaocing 3t 5 Fabe grester than anticipated based om
chamo: alons

« An association, defined a5 a stronger Enkage bebwesn waconation and the event, warying with expogure o vaccine, as
wll a5 greater strength of association;

& Causality, Sefindd as the 2sEeccment that thi: adverce event i 3 drect consequence of 3N Exposune 10 vacsing Lsing
Bradiord-Hill criteria.

In meast of the surveillance systems reviewed by the Working Group, screening for 3 signal & conducted by comparing the
nuuawwprr?muugmumm tient and 5, with th: Fabes
sk in o e ofa quumnummn‘uhm H1N1-gxposed group crossing &
pre-specified statistical threshald, Tt should be notes that the detection of a signal does nat necessardly Indicate an
assodation, and that, per protool, several steps must be fken to validibe the signal. To be assured that the signal &
vailid, individual cases Mast be Feviewed o check for coding errors and for other supporting evidence of the diagnoss. In
addition, i should be noted that the Waorking Group does not conduct 'S own anakyses, but critically Feviews the analyses
monducted by the various federl agencies and departments, questions aspects of the Pesulls and SURESTS SaSkional
oSl erations.

At the Working Groug's meating on April 5, prefiminary results were stn from flve Feparting sy far three ads
events for H1N1 monovalent inacthvated vaccine: Guiliain-Barrd sy {1GES), niay/idlb
Eweenbocytopenic purpura [TP/TTF) and Bells palsy (B). The Working Group requested further investigation and fllcw-up

of theese findings, which were reviewed during s meeting on Aprl 19,

Eased on the datks presentad in Table 1, the Warking Group conduded that the data are S08quUSLE 10 S5ess the presEnce of
abzance of 3 signal. With Fegard to the specific adverse svents above, the Werking Group mncluded the following:

1. Guillain-Barré syndrome

A jpotential weak signal between HIN1 vaccing exposure and GBS was initially detected in the Emerging Infections Program
(EIF) data. Additional analyses with updated information on estimates of varing coversge and acoounting for varaison in
nmuumwmmmmuummml GBS surveidlance is also being conducted in fve
obher SyshEms. b SO Sy itk refative risks, none have crossed the threshold for a skgnal.
The Warking Group mwmmahmnmmmmmarmmmm
{current data Is through February). Of importance is the fact that, ewen I &n assodation betwean HINL vacing exposure
and GES were substantiabed, the estimate i that the vaccne would 2ccount for onky one extra mse of GBS per 1 millon
persons vaccinaied based on currently available data.

2. Balf's patzy
A& weak signal linking HIN1 vaccing ey and BF d in two In one system, several analyses

b exaening this finding yieksed Inconsistant resuls with some mmparsons providing support for the sgral whil others dia
not.

3. Thrombocytopenia)idiopathic thrombacyinpenic purpura
A weiak shynal betwssssn HIND vaccine and nia also d In three oy Im these sysie
hc&ﬂlnbﬂnﬂuuhﬂdhmrﬂlﬁqmmﬂlﬂ mmmmmmumi
wnCCing @xp w g obfesr vaooines of no
\Whien assessing thie “strengthe of the signal, w.w:wmmtmwm conskdened in assessing the kevel of
concem include: strength of the association fe.g. slevated relathe risk in & controlied study], lnmpani relationship
MMHHWH“MIM onset of the ewent, y ol AT L= of & dose:
L2 i |mqmum:mhmm-unt,-mnmoru-mmqv

m:n-r.mbmgmwu Since many analyses in several systems ane being conduched simultaneously, the
i et iemporal amocisifons willarise by chiarce alons s impostast in recogrize. As designated in Tabis 1, 3 “wesk

signal” implies a low level of risk and/or substantial g in data or study design. Before any
assessmant of the assodation of waocine exp aind wdh ik | sheps ane nisbded o assune the
validity of the gs and 10 Eeplore | Iternath htnugrumutm:wmnumnn
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Backo rotnd
rr-mmwmu.mymmm;m;wuuuhnmmammmmﬁmp
(HiN1 VSRAWG) with the charge bo conduct ind rapid Habie safety ing data for the 2009
HIN1 influerea vaccines. Since the Working Group was creasted, tmmmmmmmmunmn
federal vaicing ety moniboning syRems inTable 1. Based om the review and disnission of HINE salety data

avallabie as of I meeting on May 3, 2010, the Working Group has prowided the following assessment for WYAC'S
consideration om June I, 2010.

Report

Since cwr last report, an additienad 114,200 doses of mctivabed HINL have been d

ez
programn. A botal of 105,211, 620 doses of Inectivabed HiN and 34, 755, 200 dnsﬂdlumhd HiRi waocine hawe
been distribubed as of Apdl 38, 2030,

At the April 73 WVAC meating the VSRAWG presenbed preliminary results mmrnporﬂnqmrnrmmﬂ
events for H1N1 monovakent inacthvated vaccine: Guillain-Barré sy

Hatianal Vaccine Pan cytopenic purpura [TRYITF) and Belf's palsy (BF). The g Gaoup requested further gaticn and follow-up
Partners of these g, which were reviewed during s g om Mary 3.
Contact s Eiased on the data presented in Table 1, the Warking Group conduded that e data are adequate i0 a5sess the pressnce of

absence of a signal. 'With Fegard to the specific adverse events above, the Waorking Group concluded e following:
1. Gulllain-Barré syndrome

The potential weak signal in the Emerging Infections Program (EIP) data has changed to 2 weak signal between HINL
vaccine exposure and GES. Since the 'Working Group's BSt report i has reviewed updated data from the EIP through
March in which the elevated relathve risk has reached statistical significance. 'Whille the signal has reached statistical
signifimnce, this has refatheedy litthe IMpact on the interpretation of thess data. The sightly ehevated risk is highly prone to
a numiber of fachors that could lead to @ Spurious assoclation or INCOrrect assessment of risk, GBS surveillance is also being
onducted in five other systems. Alhough some Systems ane reporting elevated relative risks, none, with the exoeption of
EIF, harve orossed the threshold for a signal. Of Importance ks the fact that, even if an assodation between H1N1 vacdne
exposure and GBS were substantabes, the estimate is that the vaccine would account for cnby one extra case of GBS per 1
million persons vaccinated based on currently avallable data.

2. Balf's patzy
A& weak signal linking HIN1 vaccing and BF remains in two . In one system, several analyses

o exaemine this g yiekded imorsisiant resulks with some comparisans providing support for the sgnal while others did

1mmmw;muwwpurtwpn

A wiak shynal betwssssn HIND vaccine and openia also ains n thres @ysi In these systems the
metdical moords ane beng e i o s i e di il mdﬂmwld Mo omparisons betwaan cohorts
with HLN1 waoring expocure and ohar vaooings of N Expitun: ahe planned b be if chits signal persias.

Wihien assessing the “strangth” of the signal, we evaluated Factors that ane typically considend in assessing the level of

oncem indude: th of the assoctstion (s mmmmuh.mum],mmmm

b-tvu-nuunnqt the product and cnsst of the svent, ¥ of across of a dose:
e maschanism |mqmum:mhmm-um-mnqmoru-mu

m:ur.mmmwu Since many analyses in several syshems ane being conduched simultaneously, the
i ak iamporal amocisifons wil arkse by chiarce alons s impostast to recogrize. As designated in Tabis 1, 3 “wesk

signal” implies a bow level of risk and/or substantial in data or study design. Before any
assessmaent of the assodation of vaocing ax and qu'ltu I | sheps ane Mbded o assune the
validity of the gs and 10 eeplore | Ibernatives that might result in @ spurious association.

The Warking Group has reviewed end-ol-season analysis plans and anticipates providing s final report afer reviewing the
results of these planned analyses.

Thiss, the: Weorking Sroup conchedes that the ewidenoe conbimess bo segpest & weak signal bebwesn receipt of HINL vaccine

and the indicbted adverse evenis that reguires. further validation. The end-of-season which are in prog . il
b-hwhﬂthrmﬁngwhlﬂurhﬂgmhmhﬂhnpnﬁmswmwihvrwm.mm
The Waoridng Group does nol view these resulls as diak by VAT, bt wishes that the

NVAC be aware of progress bo date. mm:lm:ummm-mmw:m:mumm
a5 they participabe in the analyses and/or review clls. The Working Group reccmimsends that the federal government
continue 0 Mmonkor H1N1 vaoine safety as the body of evidence sccumulabes.
Al recomsmendations of tha NVAC are made b the Department's Axistant Secretary for Healthe The recommendation on
waCcine safety monitoning isted above will be formally ransmiitied 1o the Assistant foer Haalhi, who will review
and mnsider it for potential implermentation options 1o indude communications with vafous osmponents of the
Department.
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Saephen Cantrill, Associaie Professor of Em: Madicine, University of Colorado

Pﬂ Chemnents, Professar of \lm ., Tulane School of Medicine
'l“'de:nh‘.l Director of Resaarch and Patkent Safety, National Vaocine Information Center
Eathryn BEdwards, Professor of Pediatrics, Vanderbilt
Theodon: Bddholl, Professor Emaeritus, Unksersity of Colorado School of Medidne
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