
26 Commentary    December 2015

FEATURE   ANTIMICROBIAL RESISTANCE

The rise of antimicrobial resistance is a 
global challenge, affecting both rich and 
poor. Micro-organisms (bacteria, parasites, 
viruses and fungi) now increasingly cause 
infections that are resistant to the drugs 
that used to act as effective treatments. 
It is a problem we have inadvertently 
brought on ourselves by taking ‘miracle’ 
drugs – which add an average of 20 years 
to our lives – for granted for too long.

With the WHO (World Health Organization) 
reporting sustained increases in resistance to 
first-line HIV, tuberculosis (TB) and malaria 
drugs, and an estimated 25,000 people 
dying each year as a result of drug-resistant 
infections in Europe alone, the time for action 
is now.

Current position 
Dr Li Yang Hsu is the director of the Singapore 
Infectious Diseases Initiative, and played a 
central role in establishing the country’s National 
Antimicrobial Taskforce. Dr Hsu says: ‘The causes 
of antimicrobial resistance have generally been 
reduced to a single axiom – abuse and overuse 
of antimicrobial drugs. This is a problem that is 
often described to be exacerbated principally 
by the ease of human travel and globalisation 
(facilitating spread of resistance) as well as the 
drying up of the drug development pipeline’. 

Compounding problems caused by overuse 
and misuse by the medical community 

and patients alike is the widespread use 
of antimicrobials in agriculture. Their use 
for the purpose of growth promotion in 
healthy livestock (so-called ‘production use’) 
in addition to treating infections has been 
widespread for decades, to the extent that 
more antibiotics are now used on animals than 
by the entire human population. 

As recently reported by WHO director general 
Dr Margaret Chan, the selective pressure 
placed on pathogens by this extensive and 
often inappropriate use of antimicrobial drugs 
has led us to a point where without radical 
intervention, we could face ‘the end of modern 
medicine as we know it’.

Conservation is crucial ...
Prof Ramanan Laxminarayan is director 
and senior fellow at the Center for Disease 
Dynamics, Economics & Policy (CDDEP) in 
Washington, DC. There are, he says, several 
actions that can be taken now to conserve 
the effectiveness of antimicrobials, starting 
with reducing inappropriate use. ‘First and 
foremost, this can be achieved by preventing 
bacterial infections from occurring in the first 
place, by increasing vaccination coverage, 
particularly against common bacteria such as 
Streptococcus pneumoniae and Haemophilus 
influenzae type b, as well as against viral 
illnesses commonly but incorrectly treated 
with antibiotics, such as rotavirus. Improving 
water and sanitation also reduces the disease 

burden, conserving valuable antibiotic doses’.
‘Hospitals are an important site of disease 

transmission and of antibiotic use, and 
improving infection prevention and control 
(IPC) can reduce both. Hospital antibiotic 
stewardship programmes incorporate IPC 
measures with other activities, such as 
feedback to clinicians and prescribing audits, 
to ensure that patients receive the right 
antibiotic at the right time and at the right 
dosage, minimising poor patient outcomes 
including antibiotic resistance and infection 
with Clostridium difficile, among others.’

Experts agree that both healthcare workers 
and patients have a role to play in reducing 
inappropriate use, with a greater attention to 
hand-washing often cited as one the simplest 
and most effective methods of controlling 
infection. While healthcare workers can be 
engaged through stewardship programmes, 
updated clinical guidelines and medical school 
programming, patients can be targeted 
using awareness-raising campaigns, and 
such campaigns have successfully decreased 
antibiotic use and resistance in France and 
Belgium. Events such as last month’s WHO 
World Antibiotic Awareness Week are also 
essential in changing attitudes.

However, education alone is unlikely to 
make a major impact on behaviour, and Prof 
Laxminarayan asserts that ‘incentives that 
encourage overuse of antibiotics, such as 
hospitals and individual physicians receiving 
financial benefits from prescribing antibiotics 
must be eliminated to facilitate behaviour 
change.’ 

... and innovation is essential 
The number of new antimicrobial drugs in 
the development pipeline remains limited, 
although Prof Laxminarayan points out 
that several new antibiotics were approved 
in 2014. ‘These include ceftobiprole, for 
the treatment of community- and hospital-
acquired pneumonia, and oritavancin, 
for the treatment of acute skin infections 
caused by gram-positive bacteria, including 
MRSA. An antibiotic from an entirely new 
class, teixobactin, was recently discovered by 
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‘ The ‘one health’ approach – an integrated approach to monitoring and 
addressing consumption and rising antimicrobial resistance, spanning 
humans, animals, agriculture and the wider environment – is now widely 
accepted as the way forwards.’

researchers from Northeastern University in 
Boston, Massachusetts using novel detection 
methods. Improved diagnostics to detect 
bacterial and resistant infections are also 
under development, with the potential to 
improve targeted treatment.’

In terms of tracking the consumption of 
antimicrobials, the ‘one health’ approach – 
an integrated approach to monitoring and 
addressing consumption and rising AMR, 
spanning humans, animals, agriculture and the 
wider environment – is now widely accepted 
as the way forwards. Europe, and Sweden 
and Denmark in particular, have led the way. 
Sweden became the first country to ban 
antibiotic growth promoters in animal feed in 
1986, and Denmark prohibited vets from selling 
antibiotics to farmers for a profit, and banned 
a number of antibiotic growth promoters, in 
1995. Since 1996, DANMAP (Danish Integrated 
Antimicrobial Resistance Monitoring and 
Research Programme Denmark) has published 
detailed annual reports on the occurrence of 
AMR in humans, animals and food. 

Dr Hsu highlights the 2014 report showing 
a ‘steep fall in extended-spectrum beta-
lactamase-producing escherichia coli in broiler 
meat since 2011 with low rates of antibiotic-
resistant bacteria in both humans and local 
meat’ as an important glimmer of hope. The 
‘one health’ philosophy is central to the UK 
Five Year Antimicrobial Resistance Strategy 
2013 to 2018, and more recently the UK one 
health report published in July this year.    

While these are promising developments, 
increased action is still urgently needed to 
incentivise pharmaceutical companies to 

commit to the pursuit and development 
of new antimicrobial drugs, which, due to 
the potential for abuse or the possibility of 
restrictions being placed on their use, remain 
an unattractive proposition when compared 
with drugs targeting non-infectious diseases. 
In her 2013 book The drugs don’t work Prof 
Dame Sally Davies outlines the ‘four Ps’ of 
incentive: partnerships, prizes, prices and 
patents. It is the use of ‘prizes’ that seems to 
have gained most traction recently. Dr Hsu 
points out that ‘heartening but somewhat 
surprisingly, antibiotic resistance was voted 
by the predominantly UK public to be the 
challenge for the prestigious 2014 Longitude 
Prize’. Similarly, the European Commission 
launched its €1 million ‘Horizon Prize for 
better use of antibiotics’ this September – a 
challenge to develop a rapid point of care test 
to distinguish between upper respiratory tract 
infections that require antibiotics and those 
that can be treated without them.

Unified action 
There is greater awareness around AMR 
than ever, and not just by those in medical or 
public health related fields. Dr Hsu believes 
it’s encouraging that the 2013 global risks 
report of the World Economic Forum specially 

highlighted the risk of antibiotic resistance 
to health, social and economic systems and 
that the UK government’s 2013 antimicrobial 
resistance strategy was matched in 2014 by 
the White House with its National Strategy on 
Combating Antibiotic-resistant Bacteria. 

Perhaps most encouraging of all at a time 
when congruence is key, the WHO’s World 
Health Assembly endorsed its global action 
plan on antimicrobial resistance in May of  
this year. 

‘Nonetheless’ he concludes, ‘there remains 
no single solution. The issues associated 
with this “wicked problem” need to be more 
clearly communicated to the community 
at large, with local social, economic and 
cultural roadblocks addressed in addition 
to developing new diagnostic tests and 
antimicrobial agents. Action to conserve 
effectiveness can and should be taken now.’ n
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