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Thank you Congressman Lynch and Committee memfezer)is opportunity to testify on behalf of the
Alliance for the Prudent Use of Antibiotics condeghhow best to protect front-line workers and the
public during a crisis such as the current infleepandemic. Established in 1981 as an independent
public health organization, APUA’s mission is toesigthen society’s defenses against infectious
disease by promoting appropriate antimicrobial se@nd use and controlling antimicrobial resistance
on a worldwide basis. Based in Boston, with affd@chapters in over 60 countries, APUA represents
the world’s largest international network totallgdicated to research and education, concerning
antibiotics and resistance, with the goal of preserthe power of these life saving drugs.

Background

Infectious disease epidemics and pandemics hawgrectthroughout human history. They remain the
major cause of death worldwide and they will notbaquered during our lifetimes. Today our focus is
on the threat of influenza pandemics, however nuhgr infectious diseases also pose major threats t
our national security (Taubenberger, & Morens, 2008fectious agents are subject to genetic change
and evolution, spurred on by modern transport apifation growth and crowding. Many of these
diseases may be prevented, and new diseasessaikalerge, but it is impossible to predict their
individual emergence in time and place.

As of Friday May &, 2009 there have been 896 reported cases of HiMEiU.S. in 41 states and Dr.
Richard Besser of the CDC, states that “We areostithe upswing of the epidemic curve.” Only about
10 percent of those infected had a travel historfyléxico said Besser. Of the confirmed cases only
about 5% have been hospitalized. Even if swineylmptoms are mild, the ease with which the new
virus can spread among a world population with atiral immunity makes it a threat (Randall, 2009).
The public health investments of Congress ovepts ten years have paid off in the latest round on
H1IN1 Flu, and these need to be expanded. Dr. RidBasser of the CDC and Dr. Alfred DeMaria, in
the Massachusetts Department of Public Healthyamples of public health servants who have
performed brilliantly as scientists and communicato identify and mitigate disease episodes.

The 1918 Influenza Pandemics

The 1918 influenza A pandemic claimed more tham8lion lives worldwide in less than a year and is
considered one of the worst disasters in histopprAximately one in four people in the U.S. became
il and 500,000 died. The unusually high fataligger among previously healthy young adults meant the
loss of a disproportionate number of society’s nppetluctive members. The elderly, the very young,
and those with chronic disease are most at risieath from the viral infection itself or from
complications resulting from secondary bacteria@pnonia. Two to three percent of those who fell ill
during the 1918 flu died, compared to .10 percenbther influenza pandemics. (Taubenberger &
Morens, 2006)
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This first wave of the 1918 influenza spread rapidircling the globe in less than five months. The
disease resurfaced in a more virulent form in thedd States in August of 1918, causing large
numbers of deaths in many U.S. cities as it spiead the East Coast to California. Health authesiti
reacted by requiring citizens to wear masks inipyilhces and by taking other steps that were
presumed to prevent the spread of disease. Mathesé efforts were not put in place, however, until
the worst of the epidemic had passed.

Some characteristics of the 1918 pandemic appequemmost notably, death rates were 5-20 times
higher than expected. Clinically and pathologicatlhese high death rates appear to be the result of
several factors, including a higher proportion@fere secondary bacterial infections of the rasmiy
tract, rather than involvement of organ systemsidatthe normal range of the influenza virus. Fnal
in 1918, three separate recurrences of influenltafed each other with unusual rapidity, resultimg
3 explosive pandemic waves within a year's time.

The History of Selected H1IN1 Viruses:

Sequence and phylogenetic analysis of the compl&28 influenza virus genes shows them to be the
most avian-like among the mammalian-adapted viruBeis finding supports the hypotheses that
pandemic virus contains genes derived from thenalka influenza virus strains and that the 1918
virus is the common ancestor of human and classwime H1N1 flu viruses. This information will

help to elucidate how pandemic influenza virusisr@merge and what genetic features contribute to
virulence in humans. (Taubenberger, JK 2006)

All influenza A pandemics since then have been edlry the descendants of the 1918 virus, including
H1N1 virus. (Taubenberger, & Morrens, 2006). Sih®&7, HLN1 viruses have circulated globally to
produce seasonal epidemics, causing approxima@edpB US deaths annually. It is unclear, however,
whether continuing co-circulation, coupled withiacrease in influenza vaccines will increase or
decrease pandemic risk or influence the subtypleeohext pandemic virus (Taubenberger, et al 2007).

The core work of APUA to control emergence of atils resistance is given a special relevance to
this danger by recent evidence that secondary fi@dtdection was a major contributor to the 1918
influenza death rate and also by recent changethicillin-resistan&aphyl ococcus aureus (MRSA).
MRSA has spread widely in the community in recearg and on multiple occasions has acquired
resistance to vancomycin, the drug that has bémulren for treating it. MRSA will thus be a very
likely major contributor to the mortality of futurefluenza infections, and preventing its further
acquisition of antibiotic resistances is necessaieep those infections from becoming untreatable.

The Ecology of Infectious Diseases: Bacterial Trafsr between Humans and Animals

Ecology, the study of how living organisms interatth other species and their environment, is a
relatively new scientific enterprise which holdy/&¢o understanding infectious diseases.(Summers,
2002) The continuous exchange of bacteria betwaarahs and their environment and exchange
among the genetic elements of these bacteria nteanhsnposition of selection on any microbial
ecosystem will result in proliferation of highlysistant bacteria (Summers, 2002).

Discovering new antibiotics will buy us time, bbketsame ancient molecular mechanisms will ensure
their eventual loss of efficacy as well. All sectthhat use antibiotics—human medical, veterinamg, a
horticultural—need to cooperate in devising novetimds to stop unnecessary use of these agents and
to minimize proliferation of resistant bacteria lghineeting their respective therapeutic needs. The
simple ecological principle is that everything @oected to everything eldd¢Ewen & Fedorka-
Cray2002). After all the 2009 H1N1 flu virus is a nokswine, human, and avian flu, which
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originated in swine. Since it has mutated to bednaissible from human to human, contact with swine
is no longer the primiary concern.

Food animals in the United States are often exptisadtimicrobials to treat and prevent infectious
disease or to promote growth. Many of these antobials are identical to, or closely resemble, drug
used in humans. Precise figures for the quantigntimicrobials used in animals are not publicly
available in the United States, and estimates wadgly. Transfer of resistance genes and bacteria
among animals and animal products and the envirohimérolific. Factory farms are an ideal
environment for bacterial gene exchange. To slenditvelopment of resistance, some countries have
restricted antimicrobial use in feed, and some gs@dvocate similar measures in the United States.
Alternatives to growth promoting and prophylactses of antimicrobials in agriculture include
improved management practices, wider use of vascared introduction of probiotics. The EU is far
more proactive in instituting protections such asitoring programs, prudent use guidelines,
educational campaigns, and a ban on use of chticaportant human antibiotics for animal growth
promotion McEwen & Fedorka-Cray002).

Public Health Protections Worth the Investments

While the bad news is the omnipresence of infestdisease, the good news is the well-known
prevention and control measures which Congressugaport in order to protect federal workers and the
public from infectious disease epidemics. Due ®dbmplexity of infectious diseases and the problem
of drug resistance, infection prevention is bytfar preferable intervention (Salyers, & Whitt, 3D0

a. SurveillanceSurveillance is the foundation of the public healystem and disease
prevention and control efforts. A good public hieatirveillance system requires local
laboratory infrastructure to recognize new or enmgy gnfectious diseases, and to track the
prevalence of more established ones. Any diseaséasthhot on CDC'’s current list of
notifiable illnesses may go undetected or may lbeotled only after a severe outbreak. We
live in a global village where bacteria and virukesw no boundaries. Thus it is necessary
to link U.S. domestic and international public seiltance efforts and other surveillance
programs such as APUA’s commensal resistance trggkiogram for U.S. AMRIID and
the WHONET program of resistance surveillance aphals. Surveillance and genomic
sequencing of large numbers of animal influenzasas will help us understand the genetic
basis of host adaptation and the extent of therabteservoirs of influenza viruses.
(Taubenberger, & Morens, 2006)

b. Basic ResearchUnderstanding infectious diseases requires nisdfjolinary research over
dedicated periods of time. Genetic analysis anohfmiomatics, while expensive, allow
acceleration of research findings critical to palblealth. Many basic questions remain
about how to live with and battle microbes. Thenaléic increase in funding for HIV
research over the last two decades has provemtuge good results, while other disease
states, like resistant bacterial diseases araigtilér-funded and less understood. The
expansion of National Institutes of Health-suppresearch is fundamental to our
understanding of the microbial world. The Departtr@rDefense infectious disease
programs and laboratories, such as the AMRIID pta@d NBACC, should also continue
to receive priority support.

C. Vaccines Vaccines are helpful, but they should not be @eéws the entire solution for
defeating emerging microbial threats to health.aBee viruses continue to mutate, they
tend to stay one step ahead of the vaccine. Titemipa value of vaccination and the speed
with which vaccines can be developed depend on rfaotgrs, such as the existing
scientific knowledge of the agent (or a similaramigm), its molecular biology, rate of
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transmission, pathogenesis, how the human immustersyresponds to natural infection,
and the nature of protective immunity. Economuidas may also impede vaccine
development, which requires an extensive, up-firorgstment in research.

Sanitation Clean water supplies, personal hygiene, andfeatehandling are now
fundamental public health practices in the U.St ginatect us from infectious diseases.

Antimicrobial TreatmentsAntimicrobial is the name for a chemical thahett kills or
prevents the growth of microbes such as bactedriases, fungi or protozoa. Different
microbes require different types of antimicrobifaistreatment—for example, antibiotics
for bacteria, antivirals for viruses.

Antivirals: Some viral infections can be successfully coteétbwith currently available
antiviral drugs. Unfortunately, as has been the ¢asantibiotics, resistance to

antiviral drugs has been reported. Ultimately, canif the viral infection relies on the
individual's immune response. Individuals who anenunocompromised, with chronic
or recurrent viral infections, often develop dragistant viruses. Because resistance to
antiviral drugs appear to occur quite rapidly iclsindividuals, appropriate use and
availability of drugs with alternative mechanisnfiaction are important. Sufficient

data are not yet available, however, to recommignitbltions on the use of antiviral
drugs (Salyers, & Whitt, 2005). In terms of resmsta however, clearly prudent use of
these therapeutics means using them only for mfattions and making sure the dose
and length of treatment is as recommended. Inadeglasing helps develop antiviral
resistance. As with antibiotics, these agents shoot be misused, stockpiled or
demanded from physicians. A single individual'soeteading to the emergence of
resistance can be devastating to a whole commuitity.influenza threat is a moving
target. Scientists who develop antiviral compoufiade a daunting challenge. There are
only a few known targets that can be hit by ardiMiompounds. In HIV treatment,
resistance to AZT and to protease inhibitors hesadl appeared (Salyers, & Whitt,
2005).

Antibiotics for Bacterial Diseaseéntibiotics are antibacterial compounds that have
efficacy against viruses. Thus we should not tak#etics for the common cold or to
treat an influenza virus. Antibiotics are effecth@wvever against bacterial infections
such as pneumonia. In the 1918 Great Flu Epideroi@people died from secondary
bacterial infections (pneumonia) than from thevilws. The usefulness of
antimicrobial drugs can be ensured only if theywed carefully and responsibly. To
assure the availability and usefulness of antinhizis and to prevent the emergence of
resistance, resistant infections cost 10 to 10@gimore to treat compared to non-
resistant infections. Thus any investments, whidhimprove antibiotic use and
preserve the power of existing drugs is a good AR&JA recommends that clinicians,
the research and development community and theddxy®rnment introduce measures
which include the education of health care pershmwegerinarians, and users in the
agricultural sector and the general public regaydive importance of rational use of
antimicrobials.

Hygiene and Antiseptic$Vashing hands and surfaces with ordinary soapaater is

a surprisingly effective way to remove germs amguolsurfaces. Alcohol and common
household bleach are also good old-fashioned diga@nd have not been shown to
prompt resistance. One of the greatest advandasman health during the past
century was the discovery that our natural defensakl be augmented with externally
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provided chemical defenses: antiseptics and disiafés. In almost all cases,
antiseptics and disinfectants are benevolent agleatswhen properly used, make an
enormous contribution to protecting people, esplgdiaose facing surgery (Salyers, &
Whitt, 2005). Resistance to antiseptics and distaf@s is still poorly understood, but
does occur. Already, antiseptics are being usethamportant part of the strategy for
combating methicillin-resistar@aphyl ococcus aureus strains. Overuse and abuse of
antiseptics and disinfectants could reduce effeotgs of key antiseptics and
disinfectants and potentially of antibiotics. Ii@as, & Whitt, 2005)

Conclusions: The H1N1 virus outbreak of April and May 2009azlg illustrates the value of an
effective public health infrastructure and the ne®dcoordination with other disease surveillance
programs around the world. This pandemic also wudees the dangers of drug resistance, which
could leave US citizens defenseless against deatbitg microbes. Influenza drugs develop resistance
quickly and overuse of Tamiflu or any antimicrobaall hasten drug resistance. We are concerned that
if the virus mutates and becomes resistant tondilVieals the US will be left extremely vulnerable

during a subsequent wave. While there is a loaof lews out there right now, there is also the good
news. First, Congress has had good payoff fronterts/ear build up of our public health infrastruetu
The U.S. leaders in place have proven highly effeah this test run of our pandemic response.
Sanitation is a cost effective intervention anderere simple messages and methods to make this
intervention work at home, on the job and in abjmareas. Public awareness of the need for ptuden
use of antimicrobials, antiseptics, and vaccindshglp to minimize antimicrobial resistance. Basic
research regarding antibiotic treatment, diagnsstiad vaccines is informing our interventions but
needs to be expanded. Finally, the STAAR Act iniicetl by Representative Jim Matheson (D-VT)
provides an opportunity for Congress to take lestuprin advancing APUA’s mission to “preserve the
power of antibiotics.” Thank you and the federag¢mages here today for their dedication and attantio
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