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Analysis
Meeting the challenge of antibiotic resistance
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A concerted global response is needed to tackilegrimtesof antibiotic resistance, s&tto Cars
and colleagues

Antibiotics changed the world. Since their discgvaaimost eight decades ago, they have
revolutionised the treatment iofections, transforming once deadly diseasesnmnageablbealth
problems. The growing phenomenon of bacterial t&st®,caused by the use and abuse of
antibiotics and the simultaneodscline in research and development of new medicireenow
threatening to take us back to a pre-antibiotic ¥#&hout effective treatment and prevention of
bacterial infectionsywe also risk rolling back important achievementsmafdern medicinsuch as
major surgery, organ transplantation, and cancemoitherapy.

Data from low income and middle income countriedidate thatbecause of the development of
resistance to first line antibiotic§0% of hospital acquired neonatal infections contit be
successfullytreated by using WHO’s recommended regirheh. recently published study of
Tanzanian children confirmed that ineffectiveatment of bloodstream infections due to antibiot
resistanc@redicts fatal outcome independently of underlydigpase$In that hospital based study,
mortality from bloodstream infectiomaused by Gram negative bacteria was more thanaltud
mortalityfrom malaria.

Antibiotic resistance is becoming important in higicome countriedn England and Wales, for
example, the number of registerddaths in which meticillin resistar&taphylococcus aureus
(MRSA)is mentioned increased from less than 50 in 1998dce tharl600 in 2006. In 2007 there
was a slight decreadeThe EuropearCentre for Disease Prevention and Control, in itst f
epidemiologicateport on communicable diseases in Europe, statédghie mosimportant disease
threat in Europe is from micro-organisms thate become resistant to antibiofiés.



The emergence of antibiotic resistance is furtt@nmicatedby the fact that bacteria and their
resistance genes are travellfagter and furthet! We are facing not only epidemics Ipaindemics
of antibiotic resistanc®.Airlines now carry morghan two billion passengers annually, vastly
increasing theopportunities for rapid spread of infectious agem€luding antibiotic resistant
bacteria, internationally? The spreaf resistance is also facilitated by worldwide disttion of
food2® Another important factor is poor hygiene in hoalsitas well as in the community,
augmenting the rapid spreadamitibiotic resistant bacteria in vulnerable popolad.

Unblocking collective action

Although the essential components of control oftamiic resistancéave long been well known,
success has been limited in changidjcies and efficiently responding to the probEn¥ The
relative lack of data on the morbidity and mortadittributableo antibiotic resistance, including the
economic impact on individualss well as on health care and societies, may exple weak
reaction from politicians, public health workeradaconsumer this threat to public health.

Individual stakeholders might well recognise thelpem, butbecause it is complex, antibiotic
resistance often becomes are’s responsibility, which blocks collective actidction is urgently
needed in three key areas: leadershimt@mnational and national levels, change in thealv@ur of
consumers and providers, and the development dfaatérialagents to match current public health
needs.

International and national leadership
International organisations

In 1998, the World Health Assembly adopted a rdsmluurgingmember states to take action on
the problem of antimicrobialesistancé? In 2000, the World Health Organization requested
massive effort to prevent the "health care catpb®gooftomorrow,” and shortly thereafter
presented a global stratedgr the containment of antimicrobial resistancellimg for a
multidisciplinary and coordinated approaétHowever, sufficienfinancial and human resources to
implement the strategy wenever provided. Member states recognised this ddidkadershi@and
initiated a new resolution, adopted by the WorldalteAssembly in 2005, requesting the director
general to strengtheWHO'’s leadership role in containing antimicrobiabkistanceand to provide
more technical suppof.

Little has taken place to implement the resolutiofhe difficulties of enforcing these
recommendations on a global level are evidamd, the links between the well formulated strategie
at thelevel of global society and the acceptance levehatonalpolicymakers are weak. WHO,
international professional organisationand other international stakeholders must provide
coordinatiorand resources for generating up to date informatiothe burdeand the magnitude of
antibiotic resistance at regional and subregiolealels. Evidence is needed on effective
interventions for preventioand control of antibiotic resistance at nationatl docal levelsand
more emphasis on prevention of infectious diseasasededSolving basic problems such as lack
of safe drinking waterpoor nutrition, and dysfunctional sanitation wilb @ longway toward
curbing the needless use of antibiotics as quickdiutions to avoidable diseases.

At national level

Strategies for containing antibiotic resistancéoin incomecountries are still blocked by patients’
poverty and weakhealth system® and many high income countries with well developed



regulations and policies lack coordinated strateggainstantibiotic resistance. Although the
European Union has respondedhe resistance problem, antibiotics are stildl saver thecounter
without a prescription in some EU countries, viblgtexisting laws and regulations, and in all
countries self medicatiowith leftover medicines occuré.The root causes of certdiehaviours
need to be tackled, and the ultimate responsibibty coordinating the work lies with the
government.

National mandated multidisciplinary programmes camove from recommendations to
implementation and audit8. For example,in Sweden the government is funding Strama, a
nationwide multidisciplinaryand multifaceted action programme against antibiog@sistance.
Antibiotic sales have been reduced without measeralegativeconsequences, and resistance
remains low*? In Chile, aftera mass media campaign, regulatory measures weleriraptecto

make antibiotics available by prescription onlhsukingin an initial decrease of 35% in antibiotic
sales®

Behavioural change

Social constraints and cultural views of infectiazanditionsinfluence the use of antibiotiés.
Although the public’slemand for antibiotics often is perceived as higénefor conditionsvithout

a clinical indication for antibiotic treatmefft,?® studies have shown that this demand is
overestimated by therescribe* and antibiotics could therefore successfullydmaced by better
information and follow-up.

The role of the patients as consumers is growingnger. Theyneed access to information and
knowledge to reduce their expectatiaisantibiotics in self limiting infections, and docs need
new tools to help them justify their treatment g&mis® It could be unrealistic to expect people to
restrict their antibiotizse in favour of a common good to prevent resigtarautif the arguments
for restricting the use of antibiotics che made sufficiently convincing, reduced demandftbe
consumemay be the strongest force driving change. Stud@gasinglyemphasise the risk for the
individual when taking an antibiotiéncluding the risks of becoming a long term carradr
antibioticresistant bacteri&, 2 which might confer a greater risk ansubsequent severe infection.
Reliable information on the adversiects of antibiotics on the microbiological flar@ght provide

a stronger incentive for not using antibiotics wessariljthan would more general messages about
risks for society througthe development of resistance. For prescribersaodiner drugproviders,
multifaceted interventions including so called aaradcdetailing are effective to increase adherence
to recommendatioria both high income settings and low income sestfig>

Developing new antibacterials

For many years, needs for antibacterial drugs weeé by thepharmaceutical industry, and the
apparent symbiosis betwe#me interests of the community and those of theusiig prevailed.
Today we see a different scenario. Existing antitsoarelosing their effect at an alarming pace,
but development afew antibiotics is declining. More than a dozen retagsse®f antibiotics were
developed in the 1930s through the 19@M&, only two new classes have been developed since
then3® Nor does the trend of declining innovation seem to éxensing.In a study of the top 15
pharmaceutical companies, only 1.@%drugs in development were antibiotics, none diiclw
werefrom novel classes and leaving need unmet for nesi§tanGram negative infectioris.

With existing incentives, current levels of inndeatare clearlynadequaté? Proposals on how to
break this trend have bepat forward. Some have suggested arrangementsvthatl increas¢éhe



anticipated revenue by lengthening the period tétarotection or exclusivity over data submitted
for drug registrationHowever, antibiotics already have small markets emergencef resistance
may further reduce the expected return of investnsenthese incentives are likely to do little to
stimulate greaténnovation for antibacteriafé. There are also scientific challengesdevelopment
of new antibiotics?

If today’s market cannot deliver what the publicedg,we must envisage other approaches that
better engage both publand private sector resourcsOne model is product development
partnerships (PDPs), arrangements between pulganmationsand private companies to develop
drugs when markets otherwita@l to meet public health priorities. This apprbas nowused for
some drug projects targeting other neglected iifestliseases, such as malaria and tubercufBsis.
Mechanisms creatingupplements or replacing revenues in small anduresopoormarkets are
another approach. Advanced market commitments (AMste a fund that guarantees a certain
price for drugs thanheet therapeutic targets where there is a demartidalrugA recent example

is the pneumococcal vaccine AME.

A gap analysis of drugs currently under developmenlight of current resistance patterns and
trends would give priorityo the most urgently needed antibiotics and gicemivedor developing
antibacterials with new mechanisms of actiBnot no matter how innovation is accelerated, any
public investmeninust be matched by public health accountabilitye Tike ohew antibiotics must
be safeguarded by regulations and practitaisensure rational use, to avoid repeating thstakes
wehave made by overusing the old ones.

Another lack is efficient and affordable diagnostiwith high sensitivity and specificity to

distinguish bacterial from viratliseases, and to identify resistance patterns oteba. Such

diagnostics would reduce inappropriate use of aitds andminimise the delays of treatment,
thereby saving lives.

Moving to concerted action

A fundamentally changed view of antibiotics is ne@dTheynust be looked on as a common good,
where individuals must beware that their choice to use an antibiotic wileet thepossibility of
effectively treating bacterial infections ather people. All antibiotic use, appropriate ot,riases
up" some of the effectiveness of that antibiotimnidishing our ability to use it in the futur®.
ReAct—Action onAntibiotic Resistance believes that for current dadire generation® have
access to effective prevention and treatment afebatinfections as part of their right to health, all
of us needio act now. The window of opportunity is rapidlysing.

Summary points
Antibiotics are a prerequisite for many of thdvanced technologies in todey’s

healthcare

Although antibacterial resistance is growing, developmenteiv antibioticshas
declined

A new paradigm in which antibiotics are considesmsda non-renewable resource: is
needed

The know-do gap in contraif bacterial resistance to antibiotics must be letlon
internationalpational, and individual levels
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