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INTRODUCTION

In 1997, the first human case of H5N1 avian influenza was iden-
tified in a 3-year-old boy in Hong Kong. Within a few months,
several more cases of human infection with avian influenza A
(H5N1) in Hong Kong were confirmed, and public health officials
began a fervent investigation to determine whether these cases
were the start of a global influenza pandemic. In due course, the
investigation revealed that this influenza virus was not transmit-
ted efficiently from person to person, and that most of these cases
had exposure to a live poultry market, where they likely became
infected. This, as it turned out, was not the start of a pandemic,
but it did mark the beginning of a period of time that saw unprec-
edented funding, effort, and attention directed toward preparing
for what many people thought would be the next global public
health disaster.

By 2009, more than 400 cases of H5N1 infection had been
reported, and the case fatality ratio exceeded 60%_ 12 Most of these
cases were in Asia (China, Indonesia, Thailand, and Vietnam,
among other countries), but by 2005 to 20 06, the virus had spread,
and Africa, Furope and the Middle East had seen their first cases
as well.? Public health officials around the world were keenly
aware of the threat posed by avian influenza and were preparing
for the worst. Their biggest fear was that we would see another
pandemic like the 1918 disaster, which caused up to 100 million
deaths worldwide.* Pandemic planning had become an impor-
tant part of the influenza agenda—all signs were pointing to some
form of avian flu as the likely cause, and the expectation was that
it would start somewhere in Africa or Asia. The U.S. government
developed a comprehensive national pandemic response plan that,
although broad in scope, identified H5N] avian influenza as the
greatest pandemic threat.® As it turned out, the next pandemic
would start in neither Africa nor Asia, and would come from a dif-
ferent animal as well.

A STEEP LEARNING CURVE INDEED

At the t.ime of the Hong Kong outbreak of H5N 1, I'was busy applying
to medical school 12 time zones away, and it took a while for news of
these events to catch up with me—but when they did, I was riveted

A Steep Learning Curve Indeed 273

by accounts of how a team of epidemiologists from the Centers for
Disease Control and Prevention (CDC) flew to Hong Kong from
Atlanta to investigate the outbreak. I remember thinking at the time—
this sounds like something I would really like to do! After medical
school, I completed residency training in preventive medicine and
public health and then joined CDC's Epidemic Intelligence Service
(EIS) program in 2005° as an officer with a group responsible for
hospital-acquired infections. In August 2009, I transitioned from the
hospital infections group at the CDC to the Influenza Division. As
we will soon see, this was about 4 months into the 2009 pandemic,
right before the start of the second wave in the United States. So, after
spending 4 years studying hospital infections (which, by the way,
rarely include influenza), I had a lot of catching up to do and little
time in which to do it.

Of course, [ was not the only one at the CDC making changes, and
the adjustments made in the very early phases of the pandemic were
a little unexpected. As the nation’s premier public health agency, it
fell to the CDC to lead the scientific response to the first influenza
pandemic in over 40 years. Throughout the rest of this case study,
we will see what this entailed and discuss how the clinical, laboratory,
and epidemiologic data the CDC collected were used to help guide
the public health response. For now, it is interesting to note that much
of the early effort in the response was spent revising our pandemic
plans, which were based on the 1997 outbreak of avian influenza in
Hong Kong, an outbreak that had much greater clinical severity than
what the 2009 HIN1 pandemic ultimately showed. Toby Crafton,
chief of staff during the 2009 H1N1 pandemic response at the CDC,
puts it this way:

We had to make huge modifications because the assumptions
in our planning process were based around an H5N1 kind
of response, and it starting somewhere else. Basically, what
happened was it was not an H5N1, and it started here—actually
in Mexico. But it came here real quick, and what we were expect-
ing was it would start somewhere in Asia and we would have
several weeks before it came to the United States, and that's not
what happened at all. And of course most of our planning was
around a real severe pandemic H5N1, where the mortality rate
is up around 60% for that virus. This particular pandemic was
not anywhere near that severe, so we need to do more planning
around general scenarios and general principles as opposed to
specific viruses, and a lot of our planning in the past was done
around a specific virus.’
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IT'S JUST A COLD, RIGHT?

Most people know enough about influenza to realize that, for the
most part, it causes relatively mild illness.? In fact, if you are one of
the 15 to 60 million people who get the flu every year, you might be
tempted to ask what the fuss is all about. First, although the major-
ity of influenza cases are mild and self-limiting, complications can
occur. The primary complication of influenza is pneumonia, and
each year hundreds of thousands of people in the United States
are hospitalized with,” and 3,000 to 49,000 people die from influ-
enza.'® Most of the really severe diseases occur in the elderly
(people over 65 years of age), but children younger than 5 years of
age, pregnant women, and people with underlying medical condi-
tions are also at increased risk for hospitalization or death.!! Along
with this characteristic age distribution, seasonal influenza epi-
demics in the Northern Hemisphere also follow a predictable time
course, with activity typically beginning in October, ending in May
of the following year, and peaking sometime between February
and March.

Most experts think that flu viruses are spread mainly by respira-
tory droplets made when people with the flu cough or sneeze. That
means people with influenza can spread it to others up to about
6 feet away. These respiratory droplets can land in the mouths or
noses of people who are nearby or possibly be inhaled into the
lungs. Less often, a person might also get influenza by touching
a surface or object that has virus on it and then touching his or
her own mouth or nose. Most healthy adults may be able to infect
others beginning 1 day before symptoms develop and up to 5-7 days
after becoming sick. Children may pass the virus for longer than
7 days. Symptoms start 1-4 days after the virus enters the body.
Some persons can be infected with the influenza virus but have
no symptoms. During this time, those persons may still spread the
virus to others.®

Vaccination is the best method for preventing influenza and its
complications, but it must be given every year, and it works best when
the vaccine strain matches the circulating virus (see Figure 13-1).
Antiviral medications can also reduce serious morbidity and mortal-
ity related to influenza, but there is growing concern that circulating
virus strains will become resistant to the few antiviral medicines that
we currently have.
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Figure 13-1

Artist's rendering of influenza A virus.

Source: Dan Higgins, CDC.

THE VIRUSES, THEY ARE A-CHANGING

This brings us to the second reason why you should care so much
about influenza. Unlike many other organisms, the influenza virus
is always changing, and changes in the virus, whether they are big or
small, lead to the two things people worry about the most—resistance
to antiviral medications and emergence of a novel influenza strain.
Novel influenza strains are what cause pandemics. Small changes
within the genetic material of influenza viruses occur frequently.
This genetic drift does not lead to emergence of a new virus with
pandemic potential, but can cause changes in virulence or transmis-
sibility that can make influenza vaccines and antiviral medications
less effective.

Without getting too bogged down with details, influenza viruses
come in three flavors: types A, B, and C. Of the three, type A is the
most alarming because it can infect both animals and humans, and
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thereby initiate a big change—an antigenic shift. An antigenic shift
occurs when different influenza viruses exchange genetic material,
resulting in major changes in viral surface proteins. When a single
host cell is coinfected by two different influenza viruses, their
genome segments can undergo reassortment and create an entirely
new influenza virus. Pigs are thought to be a common mixing vessel
for reassortment of avian, swine, and human influenza strains, and
although relatively uncommon, human infections with reassortant
swine viruses do occur.'” These new viruses quickly die out, how-
ever, unless they retain the ability to replicate well in humans and
are transmissible among humans. Prior to 2009, this had only hap-
pened three times in the last century, leading to influenza pandemics
in 1918, 1957, and 1968. The worst of these pandemics (and some
argue, the worst public health disaster of any kind) occurred in 1918,
when up to 100 million people died from influenza.* By 2009, it had
been over 40 years since the last pandemic, and there was growing
concern that a new influenza virus might soon emerge and become
efficiently transmitted among humans. This concern was justified, as
the next global pandemic turned out to be right around the corner.

THE OUTBREAK: SERENDIPITOUS TESTING

On April 15, 2009, the first case of the 2009 pandemic was identi-
fied in a 10-year-old boy in Southern California; two days later, a
second case of infection with the same pHINI virus was confirmed
in a 9-year-old girl in an adjacent county in California.!® The story of
how these viruses were discovered is an interesting one and one of
the first great successes of the pandemic response.

The diagnostic test used to identify influenza by most public health
laboratories in the United States employs a molecular technique
called reverse-transcription polymerase chain reaction (RT-PCR).
Using RT-PCR, scientists can take a small amount of an unknown
influenza virus and amplify its genetic material (in this case, RNA)
until they have enough to “match” it against samples of virus whose
identity they already know and have cataloged. In this way, they are
able to describe influenza virus type (either A, B, or C) and subtype—a
combination of letters and numbers that describes the composition
of two important viral proteins (hemagglutinin and neuraminidase).
A fully characterized influenza virus includes both descriptors,
although only type A viruses are subtyped (e.g., influenza A H3N2,
a common virus seen in seasonal epidemics). Although type B
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influenza viruses are composed of the same genetic material as type
A viruses, they do not exhibit enough antigenic variation to warrant
classification into subtypes.

When specimens from the two California cases were first tested,
the results were unusual: influenza A, no recognizable subtype.
The reason for this is that the RT-PCR test that was initially used
to identify these cases included only avian (influenza A/H5) and
seasonal (influenza A/H1 and A/H3) subtypes in its matching cata-
log. Because pH1N1 originated in swine, the RT-PCR test essentially
could not recognize it. All human infections with influenza viruses
of unknown subtypes are events of public health importance because
these viruses all have pandemic potential. In fact, they are considered
so important that they must be reported to the global public health
community as a public health emergency of international concern
(PHEIC) within 24 hours of identification.'*

Human infections with swine flu viruses are rare and usually limited
to people who have had contact with pigs (e.g., children who show pigs
at a state fair). From 2005 until just before the start of the pandemic,
only 11 sporadic cases of human infection with swine influenza (H1)
had been reported to the CDC.'? To ensure that these occasional cases
did not become a bigger problem, the CDC was developing the ability
to recognize swine viruses in its RT-PCR testing kits. In fact, they had a
working model of this RT-PCR test ready just before the first two pan-
demic cases were reported.'® Dr. Stephen Lindstrom, one of the CDC
scientists who helped develop the new test, recalls its first application:

It was very odd timing. Luckily, we had an assay almost ready, and
it was designed to let us know if there was a novel virus emerg-
ing. This was a situation where our advanced work on swine really
helped—if we had needed to start from scratch, it would have
taken another two weeks to develop.”

At first it was not clear whether the California cases were just a few
more isolated cases of swine flu. But what caught Lindstrom's atten-
tion (along with everybody else at the CDC) was the fact that neither
California case had had any contact with pigs, or with each other.
Lindstrom notes, “That was a pretty big red flag.”

Over the next 2 weeks, additional cases of infection with this new
virus were detected in Mexico, California, Texas, and other states.®!?
When a case of human infection with novel A influenza is identified,
the CDC undertakes a complex and comprehensive set of laboratory,
epidemiologic, and communications measures to determine the
extent and severity of each incident (see Figure 13-2).
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Figure 13-2

Flow chart showing essential steps in an investigation of human infection with
anovel A influenza virus.
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At this point, the CDC still did not really know what it had—
clearly something was happening, as there were multiple infections
with a novel influenza A virus in people that were unlikely to have
been exposed to the same animal. Dr. Lyn Finelli, the CDC lead epi-
demiologist during the response, puts it best:

On April 15, when we heard about the first case, we thought that
that this would be a typical swine flu investigation, and it wasn't
obvious to me that it would be as unusual as it turned out to be. It
wasn't until two days later, when we heard about the second case,
that I realized this might be very different from the novel A inves-
tigations we had done before. Within a few days, the parents of
both children in California had been interviewed many times, and
we just couldn’t link the kids to any swine exposure. Now, about
three weeks before all this happened, we had started to hear about
outbreaks of severe respiratory disease in villages and small towns
in Mexico where some people were hospitalized. So when we heard
about two cases in Texas, another state bordering Mexico, I became
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really alarmed. We thought that this was a big outbreak, potentially
avery big one, involving multiple states and Mexico, but we weren't
quite sure whether it was the pandemic or not. Over the next week,
we very sincerely asked each other many times during the day—do
you think this could be a pandemic? We really didn’t know.”

FOURTEEN MONTHS IN THE SUBBASEMENT

By late April, however, there were dozens of confirmed cases in the
United States, and the public health response had begun in earnest.
The CDC quickly deployed six field investigation teams to California,
Texas, Mexico, and other areas, and activated its Emergency Opera-
tions Center to help manage the rapidly increasing amount of data
and requests for information that came pouring in.

What We Needed to Know #1

The public health questions surrounding pandemic influenza are not
fundamentally different from those of seasonal influenza—at the
beginning of the pandemic, we had the same two questions we ask
during every influenza season: How big will this get (i.e., questions
regarding geographic spread and burden of illness), and how bad will
this be (i.e., questions regarding severity of illness)?

But the difference between pandemic and seasonal influenza is
that a pandemic suggests widespread circulation of a novel virus,
which means that pHIN1 characteristics such as its transmission
properties, clinical spectrum, and antiviral resistance profile were
largely unknown (see Figure 13-3). We also needed to know the
answers to these questions quickly—much more quickly than for
seasonal epidemics. Only certain pieces of information describing a
new virus, however, are available early in its emergence, and this cre-
ated tremendous tension between a need for careful and deliberate
collection of information and the desire to take immediate action.

What We Needed to Know #2

It was also critical to describe the epidemiology and transmission
of pHIN1 to make accurate recommendations to clinicians on how
to protect themselves and treat their patients, and to make good



280

SURVEILLANCE IN EMERGENCY PREPAREDNESS

Figure 13-3

Diagram of surveillance data elements and relative timing of their availability
in a pandemic.
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decisions on nonpharmaceutical interventions such as restricting
travel and closing schools.

Every year, the CDC's Advisory Committee on Immunization
Practices (ACIP) makes recommendations about the use of influenza
vaccine and antiviral medications to prevent and control influ-
enza.!1® These recommendations include priority groups for whom
vaccine is especially important due to increased risk of severe com-
plications from infection. The literature describing the epidemiology
of seasonal influenza is quite extensive, and this allows the ACIP to
be confident in prioritizing certain persons (e.g., the very young, the
elderly, and people with underlying medical conditions) for vaccina-
tion and antiviral treatment. But there was no guarantee that pH1N1
would affect the population in the same way as seasonal influenza
viruses. It was therefore very important to describe the epidemiol-
ogy of pHIN1 accurately and quickly in order to identify priority
groups for HIN1 vaccine, which initially was available in limited
supply. Martin Meltzer, a senior health economist at the CDC who
was extensively involved in the response, describes it well:
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We knew vaccine production would take time. Who gets the first
doses off the production line? Who goes to the front of the line?
We've been discussing this for a number of years, and one of the
most critical decisions was the ACIP recommendations about who
should be vaccinated first. The ACIP as you know, gave a list of
people who should be vaccinated first, but they also had another
list within that list of what if there is a shortage of vaccine—who
is the most important to vaccinate first? And that was the most
critical decision in our response as far as I am concerned, because
that then defined the whole nature of the vaccine-related response.
The other critical decision was the use of antivirals. So those basic
decisions upfront about what to do with the response resources
in terms of vaccine and antivirals—who should get it—clearly
defined the rest of the response. Everything about the response
from then on led from this primary decision.’

WHAT WE DID

Activate the Emergency Operations Center and Create
Regional Surveillance Teams

Almost immediately, the CDC activated its Emergency Operations
Center (EOC) to help handle the increased information flow due
to the pandemic response (see Figure 13-4). The EOC serves as the
CDC's central public health incident management center for coor-
dinating and supporting staff, information, communication, and
security issues associated with a response to public health disasters,
emergencies, disease outbreaks, and investigations. The EOC inci-
dent manager relies on a team of experts from across the CDC to staff
the EOC during an event. This team determines the level of response
required for each incident, depending on the information provided
and analysis of each situation. The level of public health response
also determines how many personnel will be needed to work in the
CDC EOC during events. When asked how big the 2009 pandemic
response was, Chief of Staff Toby Crafton had this to say:

It ended up being close to $2 billion that we got from the federal
government to respond to HIN1. At the end when it was all said
and done here, there were a little over 3,000 people that had in
some way participated in the response. So it started off as probably
20 people, and it grew from there.”
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Figure 13-4

A typical day in the Centers for Disease Control and Prevention’s Emergency
Operations Center in Atlanta, GA during the 2009 HIN1 pandemic response.

_f

Source: Mark Fletcher, CDC,

Throughout the pandemic, the EOC served as the information
center of the response and provided a means to collect and dissemi-
nate data to the hundreds of international, federal, state, and local
public health partners involved. In the United States, regional sur-
veillance officers were based in the EOC to maintain daily contact
with state and territorial public health departments in order to gather
information, impressions, and concerns that were not reflected by
formal surveillance systems (see Figure 13-5). The regular and fre-
quent contact between this team and state responders provided an
avenue for quick exchange of very specific information, and informa-
tion from the regional surveillance team was used to identify patterns
of influenza severity and distribution manifesting in individuals or
small clusters. Under the structure of the CDC's pandemic epidemiol-
ogy and surveillance team, regional surveillance officers were tasked
with gathering information about unusual or particularly severe clini-
cal presentations, institutional clusters (such as in prisons or schools),
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Figure 13-5

A team of regional surveillance officers at work in the Centers for Disease
Control and Prevention’s Emergency Operations Center in Atlanta, GA during
the 2009 HIN1 pandemic response.

Source: Mark Fletcher, CDC.

and cases in vulnerable groups such as pregnant women or healthcare
workers. Regional officers were also identified as a primary point of
contact for state and local health departments to exchange informa-
tion with the CDC regarding diagnostic laboratory testing during the
pandemic and for questions about other CDC surveillance systems.
The information gathered by the regional surveillance team proved
valuable for many reasons; notably, it was often the initial impetus for
launching a field investigation, and it was also used to provide situ-
ational awareness of the pandemic to senior leadership at the CDC.
What this meant for me was that the first “office” I had in my new
position with the Influenza Division was a giant room I shared with
40 to 50 other people, the majority of whom rotated through about
every 2 to 4 weeks. I spent the first 14 months of my new job in the
CDC's secondary EOC (which happened to be in the subbasement of
the oldest building on campus—not in the main EOC on the third
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Figure 13-6

The author at work during the 2009 H1N1 pandemic response.
o

Source: Mark Fletcher, CDC.

floor of a brand new building), supervising the reglional surve?l]ance
officers, managing one of our new influenza national surv'eﬂlance
systems, and sifting through incoming data for anomahes‘ that
would trigger a field investigation. I was often the first person in the
building (usually before 6:00 am), but was almost never the last to
leave, even though I typically left after 7:00 rm every night—people
in the Influenza Division were routinely working 12 to 16 hours a
day, and everybody was focused on the pand.emig (see Flgure' 13-6).
Professionally, it was one of the most rewarding times of my life.

Rely on Existing Surveillance Systems

As pH1NT1 activity accelerated throughout the United States, national
influenza surveillance systems began to accumulate more data that
confirmed findings from early investigations and case studies. In fact,
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the bulk of the robust epidemiologic data available during the 2009
pandemic were collected largely from preexisting local, state, and
federal influenza surveillance systems. Influenza surveillance in the
United States is composed of many systems that provide data on the
location, timing, severity, and viral characteristics of influenza each
season.'” These systems have three primary goals: (1) to detect and
characterize influenza viruses through determination of antigenic
and genetic changes over time; (2) to determine the burden, epide-
miology, and clinical characteristics of influenza and influenza-like
illness (ILI); and (3) to detect the onset, duration, and geographic
spread of disease caused by seasonal and other influenza viruses.

A fundamental responsibility of national influenza surveillance
systems is to conduct laboratory surveillance for influenza viruses. In
the United States, all state public health laboratories collaborate with
the CDC and the World Health Organization (WHO) as do some
county and city public health laboratories, as well as some large ter-
tiary care or academic medical centers. This consists of approximately
80 laboratories that report the total number of human specimens
received for respiratory virus testing and the number positive for
influenza types A and B each week to the CDC; influenza A subtype,
when known, is also reported. There are 70 National Respiratory and
Enteric Virus Surveillance System (NREVSS) laboratories that report
the total number of respiratory specimens tested and the number
positive for influenza types A and B each week to the CDC. Most
NREVSS laboratories participating in influenza surveillance are
hospital laboratories; some have the ability to perform and report
influenza A subtyping. During the 2009 pandemic, WHO/NREVSS
laboratories provided influenza diagnostic test result data on more
than 900,000 clinical specimens (see Figure 13-7).

In 2007, the Council of State and Territorial Epidemiologists
(CSTE) and the CDC designated human infection with novel influ-
enza A viruses as a nationally notifiable disease. Since that time,
local, state, and territorial epidemiologists have worked alongside
public health laboratories to report suspected novel influenza A infec
tions in humans to the CDC Influenza Division. This arrangement
worked as designed in April 2009 when the CDC Diagnostics and
Strain Surveillance Branch rapidly confirmed the identification of
two cases of pHIN1 infection in children from Southern California,
marking the beginning of the 2009 pandemic.

Another component of U.S. national surveillance is responsible for
influenza-associated hospitalizations. FluSurv-NET is a collabora-
tive network with participants from the CDC, state and local health
departments, and academic institutions. In 2004, surveillance for
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Figure 13-7

Graph of laboratory specimens tested for influenza by WHO/NREVSS laborato-
ries and at the Centers for Disease Control and Prevention.
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Prevention.

laboratory-confirmed influenza resulting in hosp'%taliz.ation among
children less than 18 years of age was initiated in nine Erpergmg
Infections Program (EIP) sites; surveillance was expgpded in 2005
and 2006 to include hospitalized adults, and an additional site was
included. In September 2009, six new sites were aqded to FluSurv-
NET, and this network of population-based sites in 16 states now
represents approximately 7 million children and 2.1 r.mlhon adults.
FluSurv-NET’s main goals are to characterize the 1nc1@enc.e of, an.d
risk factors for, laboratory-confirmed influenza resulting in h0§p1-
talization. During the pandemic, FluSurv-NET collected_ detailed
information describing the epidemiology of over 7,000 patients hos-
pitalized with influenza and was critical in assessing the severity of
illness associated with the pH1N1 virus. '

The U.S. Outpatient Influenza-Like Illness Surveillance Network
(ILINet) conducts surveillance for outpatient healthcare encoun-
ters for influenza-like illness (ILI is defined as fever [temperature >
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100°F /37.8°C] with cough or sore throat). In this collaborative net-
work, dataregarding ILI among outpatientsare collected by healthcare
providers recruited and coordinated by local, state, and territorial
health departments. Each week, the providers report directly to the
CDC Influenza Division their total number of office visits and the
number of visits for ILI. The integrated data provide regional and
nationalviews ofcurrentinﬂuenzaactivity.Thenetworkfunctionsyear—
round and currently has approximately 4,000 providers enrolled in
50 states, covering approximately 30 million patient visits per year.
Due in part to the relatively mild illness associated with many pHIN1
infections, most of the estimated 61 million pandemic cases in the
United States did not result in hospitalization or death,?° and the
only opportunity to conduct surveillance for these cases was during
an outpatient healthcare encounter. The CDC, therefore, relied upon
ILINet to track the temporal and geographic distribution of the vast
majority of all influenza activity during the pandemic, and the net
work rapidly became the most important routine surveillance system
in use during the pandemic.

Two national surveillance systems monitor mortality related to
influenza. The 122 Cities Mortality Reporting Systemn collects reports
each week from vital statistics offices representing 122 cities and met-
ropolitan areas. This system identifies, by age group, the proportion of
filed death certificates that include a diagnosis of pneumonia or influ-
enza. These data are used to define a baseline and epidemic threshold
for mortality due to pneumonia and influenza and provide a means
o compare mortality from year to year. The Influenza-Associated
Pediatric Mortality Reporting System was initiated in 2003, when the
CDC began requesting voluntary reporting of all deaths among chil-
dren less than 18 years of age due to laboratory-confirmed influenza.
In 2004, the CSTE designated influenza-associated pediatric mortal-
ity a nationally notifiable disease for public health surveillance.

The final component of the national system is the State and
Territorial Epidemiologists’ Report, which is responsible for detect-
ing the onset, duration, and geographic spread of disease caused by
seasonal and other influenza viruses. Fach week, the CDC receives
reports from state, territorial, or regional epidemiologists estimating
their region’s overall level of influenza activity. The epidemiolo-
gists’ estimates are based on data obtained from several surveillance
sources within their jurisdictions, including ILINet, 122 Cities
Mortality Reporting System, and local reports of school absenteeism.

Enhancements to existing influenza surveillance systems were
ongoing prior to the 2009 pandemic and included activities such as
increasing the number of ILINet providers, particularly the number of
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sites that could submit electronically gathered data; establishing elec
tronic laboratory reporting between public health laboratories and the
CDC; and encouraging electronic reporting of influenza-associated
mortality. Existing influenza surveillance systems were further aug-
mented early in the pandemic to improve timeliness and geographic
coverage to meet the special needs of the response. These modifications
included increasing the frequency of ILI, laboratory, and mortality
reporting from a subset of surveillance sites as well as the addition of
new sites collecting population-based hospitalization rates.

These systems were relied upon heavily during the pandemic, and
they provided two important benefits for the response, in addition
to the information they gathered during the course of the pandemic.
First, because they had been in continuous operation and had long-
standing infrastructure in place, they could accommodate a rapid
surge in activity when the pandemic began. Second, they provided
a seasonal influenza baseline against which to compare pandemic
illness burden and clinical severity.

Although not dedicated solely to influenza surveillance, the CDC's
national automated biosurveillance system, BioSense, was also used
extensively during the pandemic. BioSense receives primarily syn-
dromic health data from U.S. civilian hospitals, Department of Defense
and Veterans Affairs hospitals, emergency departments, and outpatient
clinics.?! Since 2007, BioSense has included a special influenza module
that summarizes data from three sources within the National Influenza
Surveillance System: chief complaint and International Classification
of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) dis-
charge diagnosis data from emergency departments, diagnosis data
from outpatient clinics, and third-party payer electronic prescriptions
for influenza antiviral medications.?? The Distribute project was imple-
mented in 2006 by the International Society for Disease Surveillance
to assist with national monitoring of ILI reported from state and local
health departments. The network was designed to aggregate ILI reports
from existing emergency department syndromic surveillance systems
and, as such, is closely related to the BioSense system in both pur-
pose and operation. Distribute, in fact, incorporates some BioSense
reports into its data stream. Originally developed as a proof-of-concept
system, Distribute was rapidly expanded during the pandemic, and by
November 2010, the systems participating in Distribute represented
approximately one-third of the emergency department visits in the
United States. Although syndromic surveillance likely overestimated
influenza illness due to a nonspecific case definition, BioSense and
Distribute generated reports on a daily basis, making them two of the
most timely systems providing data to the CDC during the pandemic.
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Outbreak Investigations and Special Studies

Early in the pandemic, case reports, field investigations, and case
series were instrumental in answering several key questions surround-
ing the newly emerged pH1N1 virus (see Figure 13-8). Knowledge of
community and household attack rates, reproductive rate, and gen-
eration time was crucial for understanding the epidemiology of the
pandemic and informing control measures. Field investigations also
provided critical data that helped shape early pandemic response
efforts. Dr. David Swerdlow, one of the leads for the epidemiology
fand laboratory task force during the the response, tells us how these
investigations got started:

The epidemiologic investigations team was manned with EIS
Officers or staff. When we heard about a cluster or an outbreak the
team would send people or sometimes just give advice to the state
epidemiologist and others at the state level. I actually called my
friends in Foodborne Diseases who've had a lot of experience with
this kind of outbreak, and they helped tremendously with inves-
tigations and with setting up a system for states to report cases to
us. We were able to get that system up and running in 12 hours,
and it was identical to systems that we had used for food-borne
disease outbreaks. So that was one of the things that we did. It was
sort of just nice that we had friends. I had come from Foodborne

Diseases not that long ago, and we had friends there, and we were
able to use their expertise.”

ILI. attack rates were estimated in a household survey in a
heavily affected Chicago community following an outbreak of

Figure 13-8

Surveillance at the beginning of the pandemic, showing an early transition
from case-based reporting to aggregate surveillance for severe outcomes.

Individual case reporting Aggregate case, hospitalization,

April 15-June 16, 2009 and death reporting
June 17-July 23, 2009
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laboratory-confirmed pHIN1 at a neighborhood elementary
school.?>?* Attack rates, risk factors, and the effect of nonphar-
maceutical interventions were the focus of an investigation of the
first reported U.S. university pH1N1 outbreak, which occurred in
Delaware during April 2009.2°2% The secondary household attack
rate following introduction by an index patient with influenza is
an important indicator of the overall transmissibility of an newly
emerged influenza virus.?’ -

Secondary household ILI attack rates were estimated during
field investigations in Texas, California, and New York City. In San
Antonio, Texas, one of the first affected areas in the United States,
transmission and the effect of nonpharmaceutical interventions
was investigated in 77 households between April 15 and May 8,
2009, in which at least one person in the household had labora-
tory-confirmed pHIN1 infection.?® In New York City, following
the first large laboratory-confirmed pH1N1 school outbreak in the
United States, 222 households of high school students with ILI
were evaluated.”” In San Diego County, California, 117 contacts
in 38 households in which at least one person had laboratory-
confirmed influenza were investigated at the onset of the pandemic
(CDC unpublished data). Finally, 216 index cases with laboratory-
confirmed pHINI and 600 household members reported to the
CDC from April 2009 to June 11, 2009, were described in a study to
estimate the secondary attack rate of pH1NI1 to be at the lower range
of that seen for seasonal influenza (10%-40%) and lower than that
reported during previous pandemics.3°

In May, the CDC investigated a cluster of approximately 50 cases
of pH1NT infections in a Chicago hospital in order to help charact-ler-
ize virus transmission.! At this time, the public health community
was still struggling with personal protective equipment (PPE) rec-
ommendations, and it was thought that an outbreak in a healthcare
facility might present a unique opportunity to determine whether
surgical masks or N-95 respirators were needed to protect healthcare
workers against pH1N1 transmission. Although results were incon-
clusive, this was an especially exciting investigation for me, as it was
my first contribution to the pandemic response effort, allowing me to
combine my recent infection control experience with a long-standing
interest in influenza.

Data from seven focused epidemiologic studies and field investiga-
tions conducted from April through June 2009 were used to estimate
infectiousness of ill individuals, an analysis that provided important
information regarding the duration of time that individuals with
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ILI should remain isolated to reduce spread of the pHIN1 virus.3?
Finally, a description of an outbreak at an elementary school in rural
Pennsylvania at the outset of the pandemic provided insight into the
dynamics of school outbreaks and transmission within schools, 3334
Early field investigations also provided information used to deter-
mine the basic reproductive number and the generation time (serial
interval) for pHIN1 infection. The basic reproductive number Rj is
defined as the average number of secondary cases per typical case
in a susceptible population.?® Data from early cases were used to
estimate the reproductive number of pHIN1 to be between 2.2 and
2.3,% although estimates decreased to 1.7-1.8 after adjustment for
increased case ascertainment during the initial pandemic period. In
a sensitivity analysis making use of previous estimates of the mean
serial interval, the reproductive number was estimated to be between
1.5 and 3.1.%° Cases from the initial outbreak in Mexico were used
to estimate Ry in the range of 1.2-1.6,3¢ and reported case clusters
in the United States estimated R, to be 1.3-1.7.37 Most estimates
of Ry for pH1N1, therefore, have indicated that the virus was at the
low end of transmissibility compared with the strains that caused
the 1918 pandemic, and comparable, or slightly lower than the 1957
and 1968 pandemics. The time period between successive genera-
tions of infected persons can be measured indirectly by using the
serial interval (the time between onset of symptoms in successive
generations) and incubation period (the time between exposure and
onset of symptoms) associated with a disease.3®3 The serial interval
for pHIN1 was estimated to be between 2.2 and 3.2 days,?%3%37 Jess
than that of seasonal influenza, 04! possibly due to higher propor-
tions of susceptible persons. The distribution of the serial interval
determines, along with Ry, the rate at which an epidemic can spread
and can inform recommendations for control measures such as school
closure, isolation of infected persons, and use of other nonpharma-
ceutical interventions.3%35
Several case series were also initiated early in the pandemic to help
define the clinical spectrum of pH1NT1 illness, identify populations
at risk for severe disease, and assess the overall burden of disease.
Two hospitalized case series*?*3 and one death case series** were
conducted to help define the clinical spectrum of illness and iden-
tify risk factors for severe illness associated with PH1NI. In addition,
serological studies were conducted to assess the level of preexisting
immunity in the population and estimate infection rates at the con.
clusion of the pandemic.***® Finally, several focused investigations
were conducted to assess the impact of pHIN1 on important groups
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thought to Tepresent at-risk populations. These included pHIN1 pHINI1 epidemiology, and (3) accommodate variation in resources
among persons infected with HIV 47 Alaskan Natives and Pacific by providing a simple, flexible method to allow reliable reporting
Islanders, "84 and healthcare personnel in the United Stages 505! by all states and territories without overwhelming health depart-

Through rapid Tesponse activities like these, public health prac- ments during the course of the pandemic response. From August
titioners were able to confirm quickly that human-to-human 30, 2009, through April 6, 2010, the CDC requested weekly report-
transmission of pHIN1 virus was sustainable, describe the effi- ing of influenza-associated hospitalizations and deaths from al]
ciency of transmission as approximately equivalent to that of 50 states and 6 U.S. territories. States and territories were asked o
seasonal influenza, and identify a broad clinica] spectrum of identify hospitalizations and deaths in their jurisdictions according
PHINT1 illness whose severity was largely less than previous pan- to e1theralaboratory—conﬁrmed or syndromic surveillance definition
demics and similar to that of seasonal influenza. This, of course, is and could use either definition to report hospitalizations or deaths
not the whole story of the pandemic, and it was partly through the Jurisdictions were Instructed to submit aggregate weekly counts, by
use of influenza surveillance systems described in the forthcoming age group, to a secure website. Laboratory-confirmed reports from
sections that public health identified a key feature of PHINI—the AHDRA were used to estimate weekly ratios, which were age-group
relative sparing of health impact on older adults compared to both specific, of influenza-associated deaths relative to influenza—associated
seasonal influenza and prior pandemics, and its disproportionate hospitalizations. These values were also incorporated into a mode]
impact on children. used to estimate the national illness burden of influenza-associated

cases, hospitalizations, and deaths during the pandemic, account-

ing for variation in medical care-seeking, laboratory practice and

Modify Existing Surveillance Systems and detection capability, and underreporting of confirmed cases, 20
Create New Ones Data collected by AHDRA helped characterize the epidemiology
of pH1N1-associated influenza hospitalizations and deaths in the

New methods to track pH1N1 and better understand its epidemiol- United States, revealing a time course and illness distribution for
08y were employed during the pandemic to fill critical knowledge PHIN1 that were substantially different from those seen in seasonal
gaps. Case-based reporting by state health departments, as described influenza epidemics,952-54 Although the total AHDRA laboratory-
inthe previous section, allowed tracking of detailed dataand trendsin confirmed hospitalization and death counts likely substantially
severe disease with greater geographic representativeness than would underestimated the tota] number of pHIN l-associated hospital-
have been possible with €xIsting systems alone. As the pandemic 1zations and deaths, they were helpful in monitoring trends in the
evolved, however, case-based reporting rapidly became unmanage- distribution of illness and dge groups over time in specific jurisdic-
able, and the CDC began to encourage aggregate reporting of severe tions. The AHDRA data helped define the beginning and end of the
influenza outcomes (see Figure 13-8). In September 2009 the CDC 2009-2010 influenza Season and accurately depicted the second wave
and the Council of State and Territorial Epidemiologists formalized of pHINT illness seen in the fall of 2009; similar double-wave pat-
this sentiment by implementing a new influenza surveillance system terns have been seen in previous pandemics.”>~>7 AHDRA was also
to supplement available data from established Systems, improve sur- instrumental in the detection of and response to a minor third wave
veillance timeliness, and expand geographic coverage to meet the of pHIN1 activity in the southeastern United States in early 20108
needs of the pandemic response. The Aggregate Hospitalization and Although also usefy] In montitoring trends within jurisdictions, the
Death Reporting Activity (AHDRA) was part of an overall national AHDRA syndromic Teports were less effective, as these data were
influenza surveillance strategy that was intended to provide timely | complicated by limited Tepresentativeness and a low specificity for
and representative notification of severe outcomes associated detecting influenza-attributable hospitalizations and deaths among
with pHIN1. Objectives of this new system included the ability to those associated with respiratory illness. Because the system was
(1) track severe disease within states and territories in order to better implemented within a few weeks, AHDRA may prove particularly
capture the focal nature of the pandemic, (2) track disease trends useful as a model for a national influenza pandemic surveillance

2
m
-
o
-
]
-
=
jas}
=
@»
o
vy
jmg
=
w
—
=
o]
=3
m
-
—_
@]
2
3
i
(oW
=
=
=
=
8
(5]
=
=5
=
o]
m
@
E.
w
~
@
—+
g
—
=
=
=
o]
]
(=9
w
-
=)
o
m
=
n
2
)
=
—
w
[al)
Q
=
&)
A
=
j=5)
=
[a®
2,
=N
a]
5]
=
=
bl



294

SURVEILLANCE IN EMERGENCY PREPAREDNESS

Dr. Nancy Cox, Influenza Division director at the CDC, pr.ovides
some important perspective on the work done at the CDC during the
14-month-long response:

I think that the rewarding thing about the public health mission
working on the HIN1 response is that every day mattered. What
you did at work every day mattered. That's the way most of us feel
who work at the CDC anyway. But this was a response where you
knew that you were going to have to work very hard every single
day of the response, and that you would be making dec-imons. or
helping make decisions that would make a difference in saving
lives and helping people.”

I WISH THAT I KNEW THEN
WHAT I KNOW NOW

Since the pandemic was declared over by the World Heal.th
Organization in June 2010, many in the public health community
have reflected upon lessons learned from this first pandemic of the 2'1st
century. In the United States, demands of the response were met using
different public health systems, depending on the timing and nature
of disease activity—as the course of the pandemic evolved, response
efforts evolved as well. By its end, a tremendous amount of informa-
tion was available to describe the scope, magnitude, and severity of
the pandemic. In fact, more data describing the epidemiology of influ-
enza was collected, analyzed (some are still being analyzed!), and
disseminated during the pandemic than at any time previously. This
information was collected by thousands of public health practitio-
ners using a combination of existing influenza surveillance systems,
enhancements to these existing systems, new influenza surveillance
systems created to address pandemic needs, outbreak investigations,
and special studies. As post-H1N1 assessments continue and prepara-
tions for the next pandemic begin, we would do well to remember
some of the most important lessons learned during 2009 and 2010.

The Importance of Strong Public Health Partnerships

In planning for and responding to influenza pandemics and other
public health emergencies, collaboration with public health part-
ners is essential. The response to the 2009 pandemic was successful

The
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largely thanks to teamwork among public health partners in state
and local health departments, schools, and businesses. The compre-
hensive public health response to the pandemic would not have been
possible without creating, maintaining, and refining partnerships
inside and outside the public health community. The design and
implementation of measures to prevent and control disease transmis-
sion relied upon a similar network of partners to inform and engage
communities. Vaccination and antiviral therapy, in particular, are
effective interventions that are less useful without the infrastructure
to distribute them and a public notion that they offer protection from
infection and illness. Success in the control of pandemic influenza,
as with any public health threat, required awareness of the neces-
sary partnerships to make surveillance and interventions useful.
The 2009 pandemic response also required active engagement of the
public, and for that, collaboration between public health and com-
munity partners was essential.

Value of Having a Wide Range of Resources Available

We were fortunate in that when the pandemic began in 2009, the CDC
was already operating multiple surveillance systems for influenza,
each of which added information to what we knew about pHINI.
Because many of these systems had been in operation for years,
(decades for some), there was infrastructure and experience in place
that allowed us to scale surveillance up or down as needed, depending
on the severity and timing of the pandemic, While it was initially dif-
ficult to forecast the course or duration of this pandemic, we suspected
that there would likely be defined periods between the onset of pan-
demic activity, the peak of disease transmission, and the resolution of
disease (this turned out to be true). These time points would dictate
which surveillance systems and response strategies would be appro-
priate. As communities, regions, territories, and states were affected
by pandemic influenza at different levels of intensity and at differ-
ent times, regional public health authorities were able to implement
surveillance and response strategies asynchronously and focus efforts
on communities as they were affected. The multiple influenza surveil-
lance systems used during the response worked very well to provide
a comprehensive picture of the pandemic. In addition, although the
bulk of information came via long-standing disease surveillance Sys-
tems, other “surveillance” activities such as outbreak investigations
and case studies were important in understanding pHIN1 transmis-
sion, clinical severity, and risk groups for illness.
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The Value of Preparedness Planning

Although the timing, nature, and severity of a pandemic.may be dif-
ficult to predict, it is imperative that preparedne‘ss planning occur to
mitigate the impact of influenza. Regardless of its extent and sever-
ity, a pandemic can be expected to strain local, state, and federal
resources, and without suitable planning, it may (gv‘erwhelm them.
The pandemic influenza plan in the United States ” includes aggres-
sive surveillance for novel influenza virus strains, comprehensgve
seasonal influenza surveillance, and enhanced virologic gnc_l d1§—
ease surveillance once sustained human-to-human transmission is
documented.

Prior to the 2009 HIN1 pandemic, the Department of Health and
Human Service (DHHS) and the CDC were engaged in a broad array
of surveillance activities with multiple public health partners to pre-
pare for an influenza pandemic. These included e.ffort:s to expand
geographic coverage of sentinel disease~reporting.snes, 1mpr0ve.the
timeliness of influenza-related reporting to public health ofﬁc12}15,
develop clinical and epidemiological assessment tools, gnd esta}ahsh
rapid outbreak identification for both domestic and 1nte¥nat1(lmal
events. One of the most important surveillance modifications
occurred in 2007 when human infection with a novel influenza
A virus became a nationally notifiable health condition. This new
reporting requirement was preceded by an incrgase in.diag.n‘ostlc
capacity at state public health laboratories, improving 'tl}enr ability to
detect unusual influenza viruses. Together these activities enhanced
a system that in April 2009 did exactly what it was des_ignecl to do-—
identify and report novel influenza A infections with pandemic
potential.

Finally, the importance of practicing should not be overlooked.
In the 5 years prior to April 2009, the CDC had conducted five func-
tional pandemic exercises, each designed to simulfite the response
to an actual influenza pandemic. Functional exercises are complex
events, usually lasting several days, that allow pf’irticipants to learn
and practice response plans while facilitating review an.d refinement
of response strategies. Toby Crafton, chief of staff dur_mg the 2009
pandemic, commented on the value of pandemic exercises:

Instituting pandemic exercise programs was probably the best
thing we ever did. People complained, but after about the ﬁr:?t
month or two of the actual response, you heard them say, “Well it
was a good thing we did those exercises.” It really, really helpgd.
The exercises we did were against a completely different scenario,
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but it didn’t matter. It was the processes and the procedures and
the things that you learn, and how you interact and communi-
cate during those exercises that I think was real important. And it
doesn’t matter what the disease is. It can be anything.”

Despite these achievements, there were some aspects of the
response that should have gone better, Although years of pandemic
planning left the United States with a public health infrastructure
well-prepared to respond to the 2009 pandemic, there is no question
that unanticipated gaps in the response existed.

THE ROAD AHEAD

Rapid and Ongoing Impact Assessment

One of the most-requested pieces of information about the pandemic
revolved around the question of public health impact. Historically,
the severity of influenza pandemics have been described using esti-
mates of the case fatality ratio (CFR),* but this approach is limited
because it does not account for the effect of virus transmissibility
or for vulnerable population subgroups (e.g., children, the elderly,
people with chronic medical conditions). Using the CFR to estimate
severity was thought to be particularly ineffective in 2009 because
information describing deaths from pHINT would not be available
until weeks after the pandemic began, too late to inform recommen-
dations for evidence-based public health interventions, and because
initial reports suggested that this pandemic caused predominantly
mild illness, resulting in too few fatalities to estimate an accurate CFR.
Rather than rely on the CFR as a sole measure of pandemic impact,
the CDC developed an impact assessment framework based on five
measures of transmission and three measures of severity, includ-
ing community, school, and workplace attack rates; secondary
household attack rates; the basic reproductive number (Ry); the case-
hospitalization ratio; and a death-to-hospitalization ratio in addi-
tion to the CFR. Many of these measures will be available earlier in
a pandemic than would data to estimate the CFR, and because the
framework is designed to accept multiple inputs, it has flexibility to
accommodate more (or fewer) measures as additional data become
available (or if anticipated data are delayed). Although it has only been
tested on historical data, this new approach shows promise for making
pandemic impact assessment a more accurate and timely process.
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A Nimble Way to Visualize and Access Data

Integrating, sharing, and disseminating information among public
health partners were important parts of the pandemic that were mod-
erately successful throughout the response. However, there are two
groups in particular that would benefit from a more nimble way to
visualize and access available data—decision makers and the public.
Clear, concise, and easily accessible information would help speed
decision making and facilitate a common understanding of issues
among all contributing stakeholders.

To address this issue, the DHHS/CDC is adopting a technique used
by the military to visualize positions, identify emerging and existing
threats, manage available resources, and command troops in battle. A
common operating picture (COP) can be defined as a single identical
display of relevant information describing an event. At its simplest
level the COP identifies what is where, but as more information is com-
piled and portrayed, the COP can give stakeholders greater situational
understanding and allow decision makers to be more proactive in
application of resources. Because the COP approach is also used by
many U.S. government sister agencies, it should help synchronize
reporting and data sharing among the CDC's external partners.

Additionally, displaying information in a clear, intuitive, and
accessible manner would allow the nonscientific public to better
understand the scope and severity of the pandemic and make better
personal decisions regarding vaccination, social distancing, and other
prevention strategies. Easily accessible information also has the added
benefit of alleviating some of the public health resource burden of
trying to answer each request for information individually. During the
pandemic, the CDC assessed its communication strategies for epide-
miologic and surveillance data with a goal to improve visualization of
important public health data at FluView, its main influenza informa-
tion site (http://www.cdc.gov/flu/weekly/); two recent modifications
have been made. The first is the addition of a state-specific activity level
indicator to the U.S. Qutpatient Influenza-Like Illness Surveillance
Network to facilitate a better understanding of how much ILI is being
treated in outpatient clinics and doctor's offices (see Figure 13-9).

The second is a change in the way FluSurv-NET influenza-
associated hospitalization data are displayed (see Figure 13-10). Both
of these changes incorporate an interactive element and allow the
user to tailor the way data are displayed. FluView is updated every
week during the normal influenza season and is a very useful tool
for learning about influenza and its associated complications—if you
have not accessed it yet, I encourage you to give it a try.

T ——
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Figure 13-9a

Sgeen_shg of F.luView, showing recent modification allowing state-specific
visualization of influenza-like illness each week.

Influenza season week 12 ending October 22, 2011

New York City

>

District of
Columbia
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Source: CDC's FluView. Available at: http://www.cde. gov/flu/weekly/. Accessed May 5, 2013.
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Better Use of Electronic and Automated Data Sources

New electronic data sources for influenza surveillance were intro-
duced during the pandemic to supplement existing national
systems. These sources generally fell into one of three categories:
(1) synfirgmic data that monitored aggregate ILI occurrencel
(2) adm.lnlstrative data (e.g., ICD-9-CM discharge diagnosis codes)’
and (3) information from patient electronic medical records (EMst
that provided deidentified patient-specific data from outpatient

and inpatient healthcare encounters. Early in the pandemic, it was
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Figure 13-10a

Figure 13-9b

Screenshot of FluView, CDC's weekly online influenza information site show-
ing percent of outpatient influenza-like illness each week.

Sclr.een.shots of I-'IL.Niew, showing old depiction of influenza-associated hospi-
talization rates (Figure 13-10a) and recent modification (Figure 13-10b), which
allows user to change display modes. ’

Percentage of visits for influenza-like iliness (ILI) reported by
the U.S. Outpatient Influenza-like lliness Surveillance Network (ILINet), Weekly
EIP influenza laboratory-confirmed cumulative haspitalization

National summary, September 28, 2008-October 22, 2011
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i to which electronic data may eventually enhance traditional influ-
Figure 13-10b enza surveillance remains to be seen, but limitations are likely to
Screenshots of Fluview, showing old depiction of influenza-associated hospi- persist because administrative data and EMRs were not designed for
talization rates (Figure 13-10a) and recent modification (Figure 13-10b), which surveillance purposes; instead, their primary roles lie in remunera-
allows user to change display modes. tion and Provision of cllinical care, Thusf system a-ttributes f;gch as
FIiSUN-NET* laboratory-confinmed oumilstve data quality, representativeness, and sensitivity, which are critical to
hospitalization rates (per 100,000), 2010-2011 season the successful operation of surveillance systems,®® may not be priori-
_ ties for vendors providing these data.
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E S/ o ‘ isfy the demand for the number of cases overall, and we initially
® / e ) struggled to provide an estimate because (1) all of our established
surveillance systems were set up such that they monitored people
10 who had a healthcare encounter for influenza, and (2) most people
. who get influenza do not end up seeing a doctor for their illness. In
0 e e AL s s other words, we were unable to capture as broad a spectrum of ill-
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get infected with influenza, and we needed some way to measure

¥ i rveillance at EP sites and at sites in six additional states (1D, MI, OH, OK, RI, UT) disease outsideilie healthcare systern (see Bisure e
FluSurv-NET results include survei

. ; : ssed May 5, 2013. During the pandemic, the CDC began surveillance of self-reported
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ne

and timely information source for surveillance purposes. The extent public health crises, including pandemics.
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Figure 13-11

The influenza disease burden pyramid and surveillance inputs important to
overall burden estimation.
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campaign—all were remarkable achievements under the circum-
stances, and I would say that these accomplishments are typical
of CDC work. For the next pandemic, we will do a better job of
communicating—both to each other among the folks involved
in the response, and to our partners in the public, the scientific
colleagues and colleagues in public health. You can always do a
better job of communicating,

+ Vital statistics
+ Pediatric mortality case reports
- State aggregate reporting
« Population-based surveillance
» Electronic health records
+ State aggregate reporting

Medically-attended ILI

Dr. Michael Shaw, Associate Director for Laboratory Science in the

Influenza Division at the CDC:
» Influenza-like outpatient

illness Actually, not much. I think it went very well at the beginning;
* Electronic health records extremely well. It would have been nice to have had an idea of
+ Syndromic surveillance i ' ! € .

what was going on in Mexico earlier than we did. If we had been
able to get specimens a little earlier, we might have had the vac
cine maybe a month earlier. We couldn’t decide on a good vaccine
strain to use until we had more information about the circulating
viruses. And that just requires data, and data requires time. And
\ ‘ that’s something you can't speed up.”

+ Behavioral risk factor
surveillance system

/ Asymptomatic persons

CONCLUSION

ILI cared for at home

Toby Crafton, Chief of Staff for the 2009 HIN1 Response at the CDC:

Staffing was a huge problem, getting people. The CDC never has a
problem getting people to respond to an event or to a catastrophe
for about a month, and then after a month, people are like, “I got
another job I have to do.” To get people to give up what they're
doing for three or four months is really asking a lot. But we learned

I early on that unless you get people for two months, then you are
wasting their time and our time as well. Because by the time they
get up to speed to what's going on, they're rotating off again unless
they are there for a while.”

In retrospect, it seems unlikely that some of the most valuable
lessons learned during the response would have been discovered
in any scenario other than an actual influenza pandemic. In this
respect, experience might have been the best teacher, and the
modern public health community can consider itself fortunate that
2009 HIN1 was a relatively mild influenza virus. As such, the expe-
rience of responding to the 2009 pandemic may provide the best
lessons for preparing to respond to future public health crises. So, to
conclude, let us hear from people involved in the response at many
different levels about what they would have done differently, given
the opportunity.

Dr.Joe Bresee, Chief of the Influenza Epidemiology and Prevention
Branch at the CDC:

Joe Gregg, Deputy Team Lead for the Surveillance and Outbreak
Response Team in the Influenza Division at the CDC:

going out both increased exponentially within a few days of the
response. To process and respond, we needed a lot of personnel
with very specific skill sets. At first, we resorted to asking people
we had worked with before and knew had the skills we needed.

’ The amount of data coming in and the requests for information

I think that most of the things that the CDC did during the
response were reasonable and appropriate given the infor-
mation we had at the time. The quick changes to surveillance
and data handling, the rapid development of critical policies,
timely development of a national vaccination program, and the
implementation of a broad and effective public communication

That worked for about three weeks and then we ran out of people.
On top of that, we often needed to interpret the same data mul-
tiple times a day to meet information requests from different
agencies. In hindsight we could have planned better by having a
clear information cycle and standardized reports. We finally got
there, but it wasn't until several months into the response.
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Dr. David Sencer, CDC Director during the last swine influenza
epidemic in 1976:

Well, the advice I gave was basically to do what's right. If you have
to take an unpopular stance, do that. But you need to expect the
unexpected. Things are going to happen that you could lnot have
anticipated. Make sure of your facts. Put heavy emp.hasm on the
surveillance and then find a way to communicate this not just to
the health professionals but to the public. And I think one of the
outstanding successes of CDC in HIN1 was that they were able to
take the scientific information and present it in such a fashion that
the public could accept it, could understand it, and could realize
that the CDC was playing right flat on the table. There were no

hidden things going on.”

DISCUSSION QUESTIONS

1. Which of the competencies described in the Appendix does this

case demonstrate? . o
2. Dwight D. Eisenhower once said: “Plans are nothing, planning is
everything.” Does this case illustrate this concept? If so, how?'
3. What were the benefits of opening the CDC Emergency Operations

Center? _
4. What are the advantages of having a national surveillance system

for influenza already in place before a pandemic? .
5. How should the CDC handle the assignment of personnel during

an emergency response?
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