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See, for example, the Centers for Disease Control and Prevention (CDC) publication, Antibiotic
resistance threats in the United States, 2013.

The CDC estimates that approximately 23,000 people die of resistant infections every year in
the US; assuming the same incidence elsewhere, more than 500,000 people die every year
around the world - this is a conservative assumption, considering that, for example, Thailand
records over 50 percent more such deaths than the US, with only 20 percent of the US
population. Bulletin of the World Health Organization 90:905-913.

See, for example, McKenna M. Antibiotic resistance: The last resort. Nature. 2013. 499:394-396.
See, for example, ReAct fact sheet — Action on Antibiotic Resistance. 2012. www.reactgroup.org

European Center for Disease Control (ECDC) and European Medicines Agency (EMA)
publication The bacterial challenge: time to react, 2009.

The terms “antibiotic conservation” and “antibiotic stewardship” are often used
interchangeably, and refer to responsible planning and management of antibiotics use
to preserve its efficacy and hence its public health value.

The CDC estimated that between 8,700 and 18,000 people died in 2009 during the height of
the flu pandemic. The CDC also estimated the number of HIV/AIDS-related deaths at 15,500
in 2010. MRSA kills over 11,000 people every year, and other resistant bacteria cause an
additional 12,000 deaths.

Shapiro DJ et al. Antibiotic prescribing for adults in ambulatory care in the USA, 2007-09.
Journal of Antimicrobial Chemotherapy. 2013. doi:10.1093/jac/dkt301.

WHA resolution 51.17 and 58.27, Transatlantic Taskforce on Antimicrobial Resistance (TATFAR),
Global Antibiotic Resistance Partnership (GARP), Action on Antibiotic Resistance (Re-Act),
Alliance for the Prudent Use of Antibiotics (APUA).

- Zwisler G et al. Treatment of diarrhea in young children: results from surveys on the perception

and use of oral rehydration solutions, antibiotics, and other therapies in India and Kenya.
Journal of Global Health. 2013. doi: 10.7189/jogh.03.010403.

- Ganguly NK et al. Rationalizing antibiotic use to limit antibiotic resistance in India. Indian Journal

of Medical Research. 2011. 134:281-294.

- Currie J et al. Patient knowledge and antibiotic abuse: Evidence from an audit study in China.

Journal of Health Economics. 2011. 30:933-949.

- Mainous AG Ill, et al. Availability of antibiotics for purchase without a prescription on the

internet. Annals of Family Medicine. 2009. 7:431-435.

- Currie J, et al. Patient knowledge and antibiotic abuse: Evidence from an audit study in China.

Journal of Health Economics. 2011. 30:933-949.

- Based on 2010 figures for the US (9.4 million tonnes, excluding ionophores, used for animals,

and 3.3 million tonnes used for humans) from the FDA and IMS Health.

- Harrison PF, Lederberg J. eds. Antimicrobial resistance: Issues and options (workshop report).

Washington: National Academy Press, 1998.

- Aarestrup F. Get pigs off antibiotics. Nature. 2012. 486:465-466.
- Danish Agriculture and Food Council.

- Danish integrated antimicrobial resistance monitoring and research program, Technical

University of Denmark.
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Empirical therapy, in this context, refers to antibiotics use based on experience, rather than
on laboratory results that confirm the type of infection (by distinguishing bacteria from other
microorganisms, and distinguishing between different bacterial species).

See the Awareness section for the features of a successful awareness campaign; see too
the 2013 WISH report on Patient Engagement for more details on effective patient education.

Gould D, et al. Student nurses’ experiences of infection prevention and control during clinical
placements American Journal of Infection Control. 2013. 41(9):760-763.

Rebecca R, et al. Hospital and societal costs of antimicrobial-resistant infections in a Chicago
teaching hospital: implications for antibiotic stewardship Clinical Infectious Disease. 2009.
49:1175-1184.

Vaccines target specific components of an organism, and because they are very specific, they
only protect against a small set of microorganisms of the same specie. For example,

the pneumococcal vaccine Prevnar protects against 13 out of the more than 90 subtypes of the
bacterium Streptococcus pneumoniae but does not protect against other species

of Streptococcus, e.g., Streptococcus agalactiae.

Containment of a country-wide outbreak of carbapenem-resistant Klebsiella pneumoniae in
Israeli hospitals via a nationally implemented intervention Clinical Infectious Disease 2011 Apr
1:52 (7) :848-55.

Eurosurveillance. 2013. 18:28.

As mentioned previously, the CDC estimates that 23,000 people die every year in the US
owing to resistant infections — Antibiotic resistance threats in the United States, 2013.The total
number of recorded deaths in the US in 2011 was 2,513,171,

Of the 26 US research universities sampled in 2013, 16 had microbiology programs smaller
than their neuroscience programs; on average, the microbiology programs were 32 percent
smaller in terms of number of graduate students.
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