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Taj Azarian, MPH and Saad Zaheer, MD, MSPH

Editor’s Note: Due to production constraints, is

not printed in the journal. It is available online at www.
dcmsonline.org as a web illustration.

Abstract: In April of 2009, a novel influenza A (HIN1) virus was
identified in the United States with the definitive characteristics of a

pandemic virus. Within weeks, this virus had spread to every region

in the country. In the proceeding months, agencies spanning from the
international to county and city levels respondedto the rapidly expanding
public health emergency. In Duval County, the healthcare and public
health community united to mitigate the local effects of the pandemic.

This response was marked by myriad challenges thar were overcome by
pre-event preparedness and planning. These successes were driven by a
well developed infrastructure and relationships formed through detailed
planning for public health emergencies. These strengths allowed us ro

address the increase of HINI cases in our community, subsequent
deaths, and the mass vaccination campaign. Ultimately, the severity of
this pandemic was lower than initially predicted; however, the number
of hospitalizations and deaths were nonetheless considerable.  This

experience offers lessons which will facilitate the preparation of future
influenza outbreaks and pandemic responses.

Overview

The month of April, 2010 marked the one year anniversary
of the emergence of a novel pandemic influenza virus within
the United States. Despite numerous iterations of this virus’
official title, the 2009 pandemic influenza A (HIN1) virus
will be remembered as one of the most reported, documented,
studied, and debated public health events in modern history.
Now, over a year after the emergence of this virus, we reflect
on the challenges and successes that occurred.

While vaccination campaigns and numerous studies of the
2009 influenza pandemic are still underway, many agencies
are reflecting on the last year to evaluate how they responded.
In the dwindling days of the pandemic, as predictions of a
third wave of illness began to fade, members of the media were
quick to pose the question to the public health (PH) and the
medical community as a whole, “How did we respond?” For
those that experienced the pandemic first hand; public health
officials, health care professionals, and emergency respond-
ers, the response was in accordance with the event we had
planned for since the 1918 Spanish flu left a devastating mark
on mankind. However, as Colin Powell so concisely stated,
“No battle plan survives contact with the enemy.”!

Throughout the course of the response, certain topics pre-
dominated. These included laboratory testing and surveillance
methodologies, infection control recommendations, school
closures, pandemic alert level designations, and of course, the
vaccine and immunization campaign. As a resulg, significant

Address Correspondence to: Taj Azarian, MPH Duval County
Health Department, Jacksonville, Florida. Email: taj_azarian@
doh.state.fl.us.

advancements have already been made in how these areas are
addressed on a local, state, national and international scale,
further strengthening future responses to PH emergencies.
In addition, the scientific community’s understanding of the
epidemiology and pathology of influenza has greatly been
improved. Subsequently, changes in the medical diagnosis
and management of influenza patients have positively af-
fected prognoses. Moving forward, we continue to examine
these topics in finer detail and prepare for our next encounter
with the enemy.

The Emergence of a Novel Virus

On April 17, 2009, officials at the Centers for Disease
Control and Prevention (CDC) confirmed two cases of
swine influenza in children living in neighboring counties
in California.>®> Over the subsequent week, reports of large,
high mortality influenza-likeillness (ILI) outbreaks in Mexico
City fueled growing concerns that the two California cases
were only the tip of the iceberg. On April 24, only one week
after the initial CDC report, six additional cases in the United
States were reported from three states; California, New York,
and Texas. The following day, Dr. Margaret Chan, Director
General of the World Health Organization (WHO), declared
a “public health emergency” in response to the increase in cases
reported by the United States and Mexico. Two days later,
WHO raised the pandemic alert level to phase 4, signifying
verified human-to-human spread of a novel virus. Subse-
quently, on April 29, asaresult of increased human-to-human
spread, WHO raised the pandemicalert level to phase 5. This
move coincided with the first reported death in the United
States and signaled a pandemic was imminent.

A State Responds

In the final days of April, 2009, as the number of states
reporting confirmed cases of HIN1 began to grow, the Florida
Department of Health (FDOH) prepared in anticipation
for the identification of Florida’s first confirmed case. Upon
the identification of a novel influenza virus with pandemic
capabilities, FDOH enacted response plans delineated in the
Bureau of Epidemiology’s Pandemic Influenza Annex. These
plans called for implementation of enhanced surveillance
and control measures identified in the rapid response and
containment portion of this two-stage response. On April
27, 2009, Florida’s acting state epidemiologist, Dr. Richard
Hopkins, addressed the epidemiology staff of the state’s
67 county health departments (CHD). This presentation
provided an overview of the current situation and outlined
the goals of the rapid response and containment portion of
Florida’s plan. The primary goal at this stage in the response:
surveillance.

Two great strengths of FDOH prevailed during the
emergence of this novel virus and throughout the pandemic
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response. Primarily, FDOH has strived to continually expand
PH surveillance capabilities. Electronic systems exist for the
receipt of laboratory results from large private labs, as well
as the state PH laboratories. These systems also allow for the
electronic reporting of investigative case reports from the
CHDs to the state. In addition, hospital emergency depart-
ment (ED) syndromic surveillance (SS) data are monitored
through the Electronic Surveillance System for the Early
Notification of Community-based Epidemics (ESSENCE).
Florida’s ESSENCE SS system, which is implemented in 138
Florida hospitals, capturesan estimated 75% of Florida’s annual
ED visits and allows for real-time population-level awareness
of PH indicators. ESSENCE was used extensively during the
HINI response to monitor levels of activity throughout the
state. (Figure 1) These systems are flexible and efficient; two
qualities which facilitate effective and timely responses to
PH emergencies. Secondly, since the threats of Severe acute
respiratory syndrome (SARS) and H5N1 Avian Influenza
raised concerns among health officials, FDOH has been
conducting training sessions to prepare staff how to respond.
These trainings, often conducted in conjunction with col-
laborating state and national agencies, outlined response
plans and forged interagency bonds. Ultimately, these two
overarching strengths formed the infrastructure and laid the
foundation for this response.

Combined with the earlier mentioned surveillance systems,
the Florida Sentinel Influenza Surveillance Providers Network
(ILInet) and the Florida Pneumonia and Influenza Mortality
Surveillance System provide the basis for monitoring influenza

activity in Florida annually. CDC’s ILInet is the cornerstone
of national influenza surveillance. This program involves the
recruitment of sentinel primary care providers throughout
the United States which report the number of patients seen
weekly with ILI during influenza season. In addition, speci-
mens are collected from these patients and sent to a CDC or
Laboratory Response Network (LRN) laboratory for testing
and strain typing. This surveillance provides a composite
view of national influenza activity and characterization of
the circulating influenza viruses.

As FDOH ramped up surveillance in the early stages of
the response, ILInet providers were requested to increase
specimen collection. Health care providers were asked to
evaluate patients with ILI and identify individuals with
recent travel history to states or countries with documented
cases. On May 1, 2009, FDOH Communications Office
reported two CDC laboratory confirmed cases of HIN1 in
Florida; an 11-year-old male elementary school student in
Lee County and a 17-year-old female high school student in
Broward County. On that day, pursuant to Florida Statutes,
381.00315, Governor Charlie Crist directed State Surgeon
General Dr. Ana Viamonte Ros to declare a PH emergency
that allowed the State Surgeon General to take any action
necessary to protect the PH. At this point in the pandemic
response, CDC had reported 109 confirmed cases of novel
influenza in the United States, with one death in a twenty-
three month old. Nationally, an estimated 298 schools were
closed due to cases of HINI, leaving the issue of school
closures within Florida as a high priority topic. Within one

Figure 1 Influenza-like Illness Visits to ED
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Figure 3 Number of Specimens Tested
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day of this announcement, six other Florida counties were
reporting cases of HINI.

As the pandemicevolved, the PH surveillance and response
objectives evolved as well. On June 11, 2009, Dr. Chan an-
nounced the decision to raise the pandemic alert level from
phase 5 to 6; stating, “Spread in several countries can no longer
be traced to clearly-defined chains of human-to-human trans-
mission. Further spread is considered inevitable”. * On that
day, nearly 30,000 confirmed cases had been reported in 74
countries. This designation indicated a global pandemic was
underway and marked the official transition from the rapid
response and containment strategy to community mitigation.
By the time the first cases of HIN1 were identified in Florida,
the WHO pandemic alert was at phase 5. By May 1, Florida
had already shifted to a community mitigation strategy.

A Local County’s Response

On April 27,2009, the Duval County Health Department
(DCHD) activated a joint incident command in conjunction
with Jacksonville Fire and Rescue to respond to this rapidly
expanding situation. The objectives were to coordinate the
local response, maintain situational awareness, and plan for
the identification of the county’s first case. Immediately, the
need to provide rapid and accurate health information to
healthcare professionals was identified. In response to this
need, daily health and medical calls were established to update
members of the healthcare community.

Duval County reported its first confirmed case of HIN1
in a 25-year-old female on May 6, 2009. This was Floridas
55" confirmed case. In all, Duval County would report 67

confirmed hospitalizations due to HIN1, including 13 deaths
(as of May 15, 2010). In addition, DCHD investigated over
25 ILI outbreaks in settings ranging from schools, daycares,
shelters, military facilities, and family households. Case and
outbreak investigations were also coupled with a tremendous
demand for public information. Calls poured in from the
community: healthcare providers reporting cases and request-
ing testing of patients, concerned citizens who had recently
returned from Mexico, rumors of outbreaks, and inquiries
from schools and businesses. All DCHD epidemiology and
emergency preparedness staff were focused on the influenza
response.

Cases

The identification, investigation, and reporting of HIN1
cases was one of the most dynamic aspects of the response.
The initial objective was to identify, investigate and report
each case of influenza. This key factor was imperative for
characterizing the pandemic, estimating the severity, and
ultimately determining the details of the PH response. Sub-
sequently, an immediate and dramatic need for laboratory
testing emerged. Patients began to present to EDs with ILI in
growing frequencies, all requesting testing for HIN1. Local
providers and urgent care centers were also greatly affected
by a significant increase in visits and accompanying testing
demands. Initially, CDC laboratories solely possessed the
capability to provide confirmatory testing. In Florida, all
requests were approved through the CHD prior to testing at
the state PH laboratory and subsequent CDC confirmation.
The four FDOH laboratories were quickly overwhelmed.
CDC and FDOH issued clinician guidance for the testing
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of suspect HINT patients and alleviated some of the demand
for testing. The Florida Flu Hotline was also established to
answer questions from clinicians and community members.
Coinciding with the increase in testing requests, a tremendous
demand for antivirals caused spot shortages throughout the
state. On May 7, 2009, all FDOH laboratories were validated
by CDC to provide confirmatory testing for the of HIN1
virus, and by mid-May most states had acquired this capa-
bility as well. During the peak of activity, these laboratories
performed over 2200 influenza tests in a single week

12, www. dfm.ronlz'ne.ord and Figure 3, p.19).

In late May, CDC updated its testing guidance to place
more emphasis on clinical outcomes and underlying condi-
tions. Between the months of April to July of 2009, FDOH
reported all laboratory confirmed cases of HIN1 to the CDC.
From July on, FDOH, in accordance with updated CDC
guidance, changed to reporting cases meeting select criteria:
hospitalizations, including those in pregnant women, and
deaths. An unintended result of the continual change in
surveillance case definitions and case reporting was consider-
able confusion regarding the interpretation of these figures
by the media and public. This fact also had an effect on the
public’s perception of the severity of the pandemic and the
transparency of the PH response.

In all, Florida reported 1323 hospitalizations between
July 28,2009 and May 15, 2010, including 228 deaths. The
highest rate of hospitalizations was observed in the 00-04
age group. The 50-64 year-old age group demonstrated the
highest rate of deaths. Furthermore, of the total reported
deaths, 84.2% had an identified underlying condition. It
was identified early in the pandemic that this virus was
sparing older individuals, contrary to what is traditionally

observed with seasonal influenza. It would later be identified
that people born before 1957 were less susceptible to HIN1
then younger individuals. Why was 1957 the magic year?
After its first appearance, the HIN1 virus which caused the
1918 pandemic dominated the circulating influenza strains
for almost 40 years until it was replaced in 1957 by a H2N2
influenza virus which caused the Asian Flu Pandemic. While
the pre-1957 HIN1 virus was significantly different than the
2009 virus, enough antigenic similarity existed to provide
individuals exposed to the pre-1957 virus with protection
against the 2009 virus.

From August 30, 2009, through March 27, 2010, WHO
and National Respiratory and Enteric Virus Surveillance
System collaborating laboratories in the United States tested
422,648 specimens. Of these, 89,585 (21.1%) were positive:
89,298 (99.7%) were positive for influenza A, and almost all
were 2009 HINT viruses.” During August 30, 2009-Mrch
27,2010, 34 states reported a total 0f 41,689 hospitalizations
associated with laboratory confirmed influenza virus infec-
tions to CDC.? Rates of hospitalization were highest among
children aged 0-4years. A total of 2,096 deaths associated
with laboratory confirmed influenza virus infections were also
reported to CDC during this period. Cumulative influenza-
associated death rates since August 30, 2009, were highest
among persons aged 50-64 years and lowest in children.?
Based on these data, and studies conducted by the CDC,
estimates of morbidity and mortality were calculated for the
time period of April 2009 through April 10, 2010. ¢ For this
period CDC estimated between 43 million and 89 million
cases of 2009 HIN1, between about 195,000 and 403,000
HI1NI1-related hospitalizations, and between about 8,870 and
18,300 2009 H1N1-related deaths.® (Figure 4)

Figure 4 CDC Estimates of 2009 HIN1 Cases in the U.S. by Age Group
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Table 1 Estimated Florida HIN1

Vaccination Percentages

%  (95% CI)

Children/6 mos to 17 yrs | 32.3 (£6.1)
Persons aged =18 yrs 16.1 (F2.1)
Person in initial target 28 (+4.1)
groups

Persons aged 25--64 yrs "

at high risk 212 (£54)
Pers_ox_ls' aged 25-64 yrs/ 12 (*3.1)
not initial target groups

Persons aged 265 yrs 21.8 (£3.4)
Persons aged 26 mos 19.5 (F2.1)

Unweighted Sample Size = 9,442

CDC estimated monovalent vaccination coverage among children
and adults, Florida by selected age and priority subgroups - U.S.,
BRFSS and NHFS, end of January 2010.

The Vaccine

The most challenging component of the PH response was
the vaccination campaign. Essentially, all mitigation efforts
are conducted to slow the spread of the virus, providing more
time for scientists to develop avaccine. The quicker the vaccine
is developed and administered, the greater reduction in the
pandemic’s morbidity and mortality. Upon identification of
the influenza pandemic, several vaccine manufacturers began
working on producing enough vaccine to meet the projected
demand. It was evident that despite this massive effort to
produce sufficient vaccine to rapidly immunize everyone;
vaccine would more than likely become available to states in
limited allocations. In July 2009, the Advisory Committee
on Immunization Practices (ACIP) issued recommendations
for the use of influenza A (H1N1) 2009 monovalent vaccine.”
These recommendations were intended to provide vaccina-
tion programs and providers with information to assist in
planning and to alert providers and the public about target
groups comprising an estimated 159 million persons who
are recommended to be first to receive the vaccine.” While
the guiding principle of these recommendations was to vac-
cinate as many persons as possible and quickly as possible,
state and local health officials were left as the final decision
makers regarding how the vaccine would be administered
and distributed.

Distribution of 2009 H1N1 vaccine in the United States
began on October 5, using a system that allocated available
vaccine to states proportional to their populations. On
October 14, doses of vaccine began to arrive in small amounts
to Duval County. Providers and healthcare facilities were
required to order vaccines through a newly created module
in Florida SHOTS, the state of Florida’s immunization

HINI1 Pediatric Perspective
Haidee Custodio, MD, Fellow

Children and young adults were found particu-
larly susceptible to the 2009 HINT1 influenza.'
A wide spectrum of illness was seen with most
children having mild disease and presenting
mainly with fever, cough and rhinorrhea, and
also vomiting and diarrhea." On the other end
of the spectrum were critically ill children many
of whom expired from the illness.>* The 2009
H1NT1 influenza-associated pediatric deaths were
twice as many as in the previous season.?

Children with chronic underlying medical
conditions such as pulmonary disease, in par-
ticular asthma, were thought to be at higher risk
for severe disease."** Other risk factors included
neurodevelopmental conditions, cardiovascular
disorders, immunosuppression and obesity.

Management of patients included early antivi-
ral use and antibiotics in cases of superimposed
bacterial infections.”** With HIN1 vaccine
availability since October 2009, it is hoped that
the morbidity and mortality will be less among
even the vulnerable populations.
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registry. CHDs could then allocate vaccine based on priority
and availability. Several methods were utilized to distribute
and administer vaccine. In addition to the distribution of
vaccine through SHOTS, some CHDs conducted vaccine
clinics modeled after points of distribution (PODs) used in
mass prophylaxis campaigns. Others focused on school-based
vaccinations. Duval County used a combination of PODs
targeting first responders and priority distribution of vaccine
through SHOTS to providers serving target groups. Vaccine
was also made available at the DCHD Immunization Clinic.
Vaccine administration tracking proved another surmountable
task. While providers were required to register with SHOTS
to order vaccine, they were not required to enter doses to
administer. This made it difficult to determine geographic
and demographicvaccine coverage. FDOH relied on tracking
of vaccine doses distributed, partial entries of administered
doses in SHOTS, and surveys of vaccine administration sites
to estimate coverage.

On December4, 2009, counties were authorized to expand
provision of the HIN1 flu vaccinations beyond the five
priority groups based on local availability of vaccine. Duval
County expanded vaccination efforts in mid-December.
At that point in the vaccination effort, Duval County had
distributed 209,200 doses of HIN1 vaccine. At the end of
January, 2010, CDC estimated vaccination coverage utilizing
the Behavioral Risk Factor Surveillance System (BRFSS) and
National 2009 HIN1 Flu Survey (NHES). Approximately
61 million persons had been vaccinated by the end of 2009.
By January 29, 2010, approximately 124 million doses had
been distributed.® At the end of February, based on data from
BRESS and NHFS combined, the estimated coverage rate
was 24.0%, representing 72 million persons vaccinated.” In
comparison to the national data, 7zb/le 1 shows Florida HIN1
vaccination percentages.” (Table 1, p. 21) Four states in the
New England region had estimated 2009 H1N1 vaccination
coverage 260%. Of the four New England states achieving
high coverage in children, three had conducted statewide
school vaccination campaigns that coincided with a period
of high demand for vaccine.

The Recovery

After every incident, there is a period of recovery; a time to
rebuild, assess the lessons learned, and continue to plan for
the next encounter with the enemy. During these encoun-
ters, strengths and weaknesses quickly become apparent. The
investment this nation has made to strengthening prepared-
ness and emergency response capabilities were immediately
apparent. The infrastructure, response plans, and resources
were available to respond to this incident. Within FDOH,
surveillance systems, training, and staff demonstrated their
ability to meet the demands of a large scale PH response.
Among the local medical community, technology, surge
capacity, and a dedication to care met the needs of the
community. Agencies came together, realizing this was not
just a PH response, it was a community response. Without
cooperation between these partners, the pandemic could have
taken a more severe course.

With these strengths, improvements have already been
made in several other areas. This may have been the first PH
incident where there was too much information for deci-
sion makers to process. Continually monitoring changes in

guidance became an arduous task of its own. As a result, the
process for updating guidance, as well as the means of dis-
tributing it has greatly been improved. In addition, effective
risk communication has always been a crucial component
of any PH response. The 2009 HIN1 pandemic could not
have emphasized this fact more. At times, this response was
met with confusion, concern, and at some points, doubt by
the public. The electronic age has revolutionized the means
by which individuals obtain information. This, for PH, is
a double edged sword. Facts and falsehoods are both easily
discovered on the internet, and in thatenvironment, itis often
difficult to discern the two. Clear, transparent PH messag-
ing at a national, state, and especially the local level during
any emergency must be strengthened. Engaging faith based
organizations and approaching schools proved successful in
combating misinformation during the HIN1 response. These
methods should be applied more broadly.

Summary

Opverall, the 2009 HIN1 Pandemic brought PH officials
from beyond the public’s sight to the frontline of the response.
As a result, people were reminded that we are not individu-
als isolated from one-another. We are all interconnected in
a way which allows a virus to circle the globe in a matter of
weeks. The ripple effect of this pandemic beyond influenza
has subsequently further strengthened the way in which the
nation responds to emergencies. Over the subsequent years,
officials will continue to study the pandemic, preparing once
again for the next encounter with a novel virus.
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Figure 2. Number of Influenza-Positive Specimens Tested by the Florida Bureau of Laboratories by
Subtype — Week 40, 2008 to Week 20, 2010
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