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ABSTRACT

This commentary examines how specific sustainable development goals (SDGs) are affected by anti-
microbial resistance and suggests how the issue can be better integrated into international policy proc-
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esses. Moving beyond the importance of effective antibiotics for the treatment of acute infections and

health care generally, we discuss how antimicrobial resistance also impacts on environmental, social,
and economic targets in the SDG framework. The paper stresses the need for greater international
collaboration and accountability distribution, and suggests steps towards a broader engagement of
countries and United Nations agencies to foster global intersectoral action on antimicrobial resistance.

Introduction

Despite many proposals and initiatives in recent decades, the
world has failed to keep pace with microbes becoming
increasingly resistant to available treatments, so-called anti-
microbial resistance (AMR). Any antibiotic use contributes to
increasing the number of micro-organisms on which drugs
have no effect. AMR is thus an unavoidable phenomenon
that undermines the effectiveness of basic and modern medi-
cine and is affecting people from birth to death.

‘Post-antibiotic era’

Today, diminishing antimicrobial effectiveness represents a
formidable threat to human and animal health and therefore
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to overall global development. Deaths from drug-resistant
infections are projected to increase from currently 700,000 to
10 million annually, and cost estimates are as high as US$100
trillion worldwide by 2050 (1). Of special concern is the rapid
global spread of multi-resistant bacteria, for some of which
there is no available treatment. The prospect of the world
entering a ‘post-antibiotic era’, where common infections can
no longer be cured, is therefore a real possibility.
Furthermore, unequal access to health care resources has
meant that large populations in resource-poor settings never
fully entered the antibiotic age to begin with. Consequently,
universal access to effective antimicrobials represents one of
the greatest opportunities to save and improve millions of
lives each year (2,3).
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Global strategy

To address the challenge of AMR, the World Health
Organization (WHO) first published a global strategy for its
containment as far back as 2001 (4). However, insufficient
human and financial resources to implement the strategy
meant that its effect fell short of the intended goal. Over the
past decade, the issue of AMR has become more prominent
on the global health agenda. The increasing visibility of the
consequences of AMR, both in terms of health outcomes and
economic costs, has led to an increasing number of calls for
global collective action to improve access to antimicrobial
medicines on grounds of equity, to maintain their effective-
ness, and to increase the supply of new products. Among the
advocates of such action are heads of states and ministers as
well as health care professionals and civil society organiza-
tions. But despite the growing recognition of the urgency of
tackling AMR, international policies and global institutional
arrangements are still lacking.

There have, however, been some positive developments
lately. In 2015, the Global Action Plan on Antimicrobial
Resistance was adopted at the 68th World Health Assembly
in Geneva (5). Later that year, AMR was recognized as a
threat to the world’s sustainability and development efforts in
the resolution entitled ‘Transforming our world: the 2030
Agenda for Sustainable Development’, which incorporates the
UN'’s sustainable development goals (SDGs). Although omitted
from specific SDG targets, AMR is included in paragraph 26
which states: ‘[W]e will equally accelerate the pace of
progress made in fighting malaria, HIV/AIDS, tuberculosis,
hepatitis, Ebola and other communicable diseases and epi-
demics, including by addressing growing antimicrobial resist-
ance and the problem of unattended diseases affecting
developing countries’ (6).

The end of antibiotics

The startling truth is that for large populations the era of
effective antibiotics has already, or will very soon, come to an
end. Since AMR does not stop at national borders, it must be
treated as a global challenge (7). Work must be undertaken
to achieve a balance between supply and demand of urgently
needed technologies through novel innovation models,
health system strengthening, and massive efforts to change
social norms (8). If allowed to take on pandemic proportions,
AMR would not only risk undoing much of the progress
made within the health sector, but also threaten other devel-
opment achievements such as poverty reduction and eco-
nomic growth (9).

Given the scale of the problem of AMR and the many
areas of society affected by its consequences, solutions to the
challenge we face must follow an integrated and comprehen-
sive policy approach. AMR must be redefined in a broader
context beyond human health, including agricultural and
environmental issues, as well as health security, all within the
framework of sustainable development, and should also be
reflected in the implementation of the SDGs (10,11).
Analogies with other fundamental global concerns, such as

climate change, can help us understand the actual scope and
irreversible consequences we face if decisive and far-reaching
actions are not taken. The remainder of this paper will discuss
how AMR may impact the achievement of specific SDGs.

Implications for SDG 3

SDG 3: Ensure healthy lives and promote well-being for
all at all ages

Maternal and child health. Several of the adopted targets in
the health-dedicated SDG 3 will be impossible to achieve
without the availability of effective antibiotics. Their central
role for the provision of maternal and child health has been
recognized in the Every Woman Every Child initiative, which
included antibiotics in a list of 13 life-saving commodities (12)
that contributed to the achievement of the millennium devel-
opment goals (MDGs) on maternal and child health.
Especially in low- and middle-income countries (LMICs), where
the maternal mortality rate is up to 19 times higher than in
the rest of the world, the emergence of AMR currently jeop-
ardizes the progress made in reducing maternal mortality
over the previous 15 years (9).

Communicable diseases. Alarmingly, 214,000 neonatal sepsis
deaths annually are directly attributable to drug-resistant
pathogens (13). This severely impacts on plans to reduce neo-
natal mortality to less than 12 per 1,000 live births under SDG
target 3.2 (6). In the last 15 years, child mortality has declined
by 47%, which is largely due to reductions in deaths from
pneumonia, a leading cause of child mortality globally (14). If
drug resistance continues to rise, and if access to effective anti-
biotics is not guaranteed, these health gains could be reversed.

Sexually transmitted infections (STIs) are a major cause of
disease globally, with an estimated 500 million new infections
every year, causing long-term disability, infertility, and even
death (15,16). Some of these infections are becoming increas-
ingly drug-resistant. With approximately 106 million newly
infected individuals every year, gonorrhoea is one of the
most common STIs (16,17). It is therefore extremely worrying
that some cases of gonorrhoea have become untreatable
because of resistance to last-resort antibiotics (18).
Furthermore, untreated STls are also well-known risk factors
for HIV transmission (19).

Attention should also be paid to emerging resistance to
treatments for HIV, tuberculosis (TB), and malaria, which will
create significant obstacles for the achievement of SDG target
3.3 (6). In the case of TB, half a million people developed
multidrug-resistant TB in 2014, with an estimated death toll
of 210,000. Extensively drug-resistant TB has been reported
by 100 countries (20). In sub-Saharan Africa, drug resistance
to commonly used HIV medicines was detected in almost
60% of cases (21), while drug-resistant malaria is on the rise
in Southeast Asia (22).

In summary, drug-resistant pathogens could reverse the
recent positive trend of falling global mortality rates from
infectious diseases, which have decreased from 23% to 17%
of total deaths over the last 15 years (9,23,24).

Non-communicable diseases. The impact of AMR is not
limited to infectious diseases. It also has potentially



disastrous consequences for the treatment of many non-
communicable diseases (NCDs). A clear example is the
threat that AMR poses to the safety and effectiveness of
procedures such as surgical interventions, cancer treatment,
and organ transplants (8). For example, up to 50% of
pathogens causing surgical site infections are resistant to
standard prophylactic antibiotics in the US. Similarly, every
fourth patient on cancer treatment suffered from infections
caused by pathogens that were resistant to commonly
used antibiotics (25). Immunocompromised patients who
have undergone transplantations or chemotherapy (26) or
who have AIDS are more vulnerable to infections (27).
Access to effective antibiotics is therefore vital to meeting
several SDG targets on NCDs.

Universal health coverage. Given the disproportionate glo-
bal distribution of infectious diseases, with the heaviest bur-
den in LMICs, the emergence of AMR creates bottlenecks for
establishing universal health coverage globally, which SDG
target 3.8 (6) calls for. Arguably, no health system will be sus-
tainable without effective antibiotics (28), as demonstrated by
an example where the cost of treating and caring for a single
patient with extensively drug-resistant tuberculosis has been
estimated at a staggering $482,000 in the US (29). The indis-
putable, yet difficult-to-measure magnitude with which anti-
microbial medicines of lowered quality contribute to global
AMR rates should also be addressed accordingly as part of an
integrated solution (10).

Implications for other SDGs
SDG 1: End poverty in all its forms everywhere

From an international development perspective, AMR strikes
hardest at the poor. Rates of resistant bacteria are high, and
affordable treatment options are often not available, especially
since many patients pay for medicines out-of-pocket. Moreover,
the spread of diseases is enabled by weak sanitary systems (8).
Treating drug-resistant infections is costlier, takes longer, and
has lower chances of success than treating drug-susceptible
infections. As a result of these factors, AMR negatively impacts
on national economic performance (30), which could ultimately
contribute to slowing down progress towards SDG 1.

SDG 2: End hunger, achieve food security and improved
nutrition, and promote sustainable agriculture

The rapid growth of intensive production systems as a
response to increased demand for animal protein has been
estimated to increase the consumption of antimicrobials in
the food animal sector by two-thirds between 2010 and 2030
(31,32). This inherent conflict has to be resolved if we are to
meet the indicators of SDG 2 to double the agricultural prod-
uctivity by 2030 and to ensure the implementation of sustain-
able food production systems and resilient agricultural
practices.

To show the implications of agricultural use of antibiotics,
researchers recently studied soil samples spanning 100 years.
The study showed that levels of antibiotic resistance genes
started to increase by the mid-1970s in soils fertilized by
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manure. The change in types of resistance genes also roughly
paralleled the first reports of these genes in clinical isolates
from hospitals. Perhaps even more interestingly, the level of
some resistance genes decreased again following a ban on
non-therapeutic antibiotic use, suggesting accumulated soil
resistance genes could be reduced by antibiotic stewardship
efforts (33).

To develop sustainable animal production practices where
high productivity is reached without inappropriate use of anti-
microbials is of crucial importance (34). There are several exam-
ples of high productivity being reached without use of
antibiotics for growth promotion or routine mass-medication,
and without severe economic losses (35). The key elements
here are good animal husbandry practices that prevent disease,
combined with commercial disincentives and a legal frame-
work that regulates the use of antibiotics in the animal sector.

SDG 6: Ensure availability and sustainable management
of water and sanitation for all

Waste products from hospitals, antibiotic manufacturing
plants, and agriculture contribute to increased amounts of
antibiotic residues and resistant bacteria in aquatic ecosys-
tems (36,37). For example, measurements at a wastewater
plant receiving waste from approximately 90 drug manufac-
turers showed that 45kg of a common antibiotic were
released into a nearby river each day. The concentration of
the antibiotic in the river was higher than it would be in a
patient who was treated with the drug (38). As antibiotic resi-
dues can be carried by water and through sediments and
soil, gradients of different antibiotic concentrations will form,
and even very low antibiotic concentrations may be enough
to select for highly resistant bacteria (39). Importantly, lack of
access to clean water and sanitation also facilitates the spread
of bacterial diseases, leading to increased morbidity and mor-
tality, especially in children.

SDG 8: Promote sustained, inclusive, and sustainable
economic growth, full and productive employment, and
decent work for all

As mentioned, resistance to antimicrobial drugs already causes
an estimated 700,000 deaths annually and—without effective
action—is predicted to cause 10 million deaths annually and
cost up to US$100 trillion by 2050 (1). Losing effective antibiot-
ics for the treatment of infectious diseases adds an extra bur-
den to states’ health expenditure and can lower productivity,
household income, and tax revenues and lead to losses in GDP
(30). Such enormous costs may undermine efforts for sustain-
able economic growth as emphasized in SDG 8, making AMR a
critical global development issue (1,30).

SDG 12: Ensure sustainable consumption and production
patterns

Antibiotics must be looked upon as a scarce and potentially
non-renewable global resource. Ensuring sustainable con-
sumption and production of this resource, and recognizing
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the linkages between SDG 12 and other goals such as SDG 2,
requires a multipronged approach that addresses three fun-
damental issues.

First, access to effective antibiotics could be considered an
integral part of the fulfilment of the human right to health.
Globally, a staggering 5.7 million people die each year from
treatable infectious diseases due to lack of access to antibiot-
ics (2). An estimation shows that universal provision of antibi-
otics could avert approximately 445,000 community-acquired
pneumonia deaths in children under five years of age (13).

Second, constructing a sustainable yet accessible model of
antibiotic distribution and consumption requires conservation
mechanisms that would reduce the need for antibiotics while
ensuring their appropriate use (40). This would among other
things include evidence-based rational use programmes and
strong surveillance schemes, coupled with a responsive inter-
national framework that includes means of implementation
for low-resource countries and locally tailored regulations (2).

Third, greater efforts to promote the innovation of new anti-
microbials and diagnostics are needed (41). The research and
development of novel antibiotics has for long been de-priori-
tized due to scientific and financial bottlenecks (42). The latest
class of antibiotics was discovered in 1987 (43), and there is a
dangerous shortfall of new drugs in the pipeline. Considering
the enormous global public value of antibiotics, the failed
innovation model needs to be driven by public health needs
and transformed to include, for example, public-private proj-
ects or novel business models as presented in SDG 9.

SDG 17: Strengthen the means of implementation and
revitalize the Global Partnership for Sustainable
Development

Global sustainability efforts require partnerships between gov-
ernments, civil society, and the private sector as called for in
the final SDG 17. Framing AMR as a sustainability issue will
therefore urgently require policy and institutional coherence at
all policy levels, from global to local (44). The responsibility of
governments and their international co-operation constitutes
the primary Global Partnership as reaffirmed in SDG 17.

Multi-stakeholder partnerships

To avoid an AMR ‘tragedy of the commons’ situation, anti-
microbial effectiveness needs to be recognized as a fundamen-
tally important global public good and governed accordingly.
In addition to the Global Action Plan on AMR, there is critical
need for cross-sectoral global action by countries and other
stakeholders to complement it. There have been multiple calls
from various bodies including the G7 Health Ministers, the
Foreign Policy and Global Health Initiative, and an alliance of
champion countries for a multi-stakeholder approach to con-
trol AMR. Such an approach could help to ensure that all rele-
vant aspects of AMR are addressed through intergovernmental
and cross-UN agency action based on respective expertise. To
successfully initiate and manage such a multi-stakeholder pro-
cess, the discussion of global co-ordination and leadership
redistribution must be initiated early on. It is also vital to con-
sider and emulate lessons learned from comparable global

political initiatives in global health and other areas. Examples
of such initiatives include the global response to the AIDS crisis
where the UN General Assembly adopted the Declaration of
Commitment on HIV/AIDS and the High-Level Meeting on the
Prevention and Control of Non-Communicable Diseases (NCDs)
that helped to chart a new international agenda on NCDs.
Similarly, the global response to climate change has shown the
type of multi-stakeholder partnerships needed to contain AMR.

Mobilized means of implementation for technology and
capacity building

Political will needs to be reflected in significant commitments
to mobilizing means of implementation for technology and
capacity building for both LMICs and high-income countries.
Here, the role of national actors spanning from governmental
entities to UN agencies with strong national presence is
essential in the process of effective implementation. It is like-
wise crucial to strengthen knowledge sharing to support
access to innovations in the field of AMR. These actions must
be coupled with international support for implementing
effective and targeted capacity building in LMICs to support
national plans to implement all the sustainable development
goals, including national action plans on AMR.

Data, monitoring, and accountability

Financing such national action plans, especially in LMICs, would
consequently enable monitoring and accountability mecha-
nisms for data on access to antibiotics, their use and resistance
levels, which are key to lasting global collective action.

Summary and conclusions

AMR is not a disease for which we should expect ultimately
to develop a cure. Instead it is a silent pandemic that is here
to stay. AMR is a phenomenon where micro-organisms adapt
through evolution to survive the onslaught of antimicrobial
drugs. It undermines the treatment of many common dis-
eases as well as standard surgical procedures. As we have
shown above, it is also a challenge to global development at
large. Antimicrobial effectiveness must be looked upon as a
limited global public good on the verge of becoming scarce,
and the world has a collective responsibility to preserve it in
order to avoid countless future victims of drug-resistant infec-
tions (45). There is no single ‘silver bullet’ to address AMR.
We need an adaptive, multipronged approach that operates
across the SDGs, involving many stakeholders. Accordingly,
we cannot merely look to the biomedical or health sectors
for solutions. AMR is a systems failure that requires a cross-
sectoral response. By placing AMR within the SDG agenda,
we seek to intensify and widen the international political
commitment to finding a solution to this emerging threat
before it turns into a global crisis.

Acknowledgements

A first version of this paper with a limited selection of references has
been published as a Development Dialogue Paper, by the Dag
Hammarskjold Foundation, Uppsala, Sweden (http://www.


http://www.daghammarskjold.se/publication/antimicrobial-resistance-threat-worlds-sustainable-development/

daghammarskjold.se/publication/antimicrobial-resistance-threat-worlds-
sustainable-development/).

Disclosure statement

The authors declare no conflicts of interest.

Funding information

The authors declare no specific funding for this article.

References

1.

10.

11.

12.

13.

14.

15.

16.

Review on Antimicrobial Resistance. Tackling a crisis for the health
and wealth of nations. London, United Kingdom: Review on
Antimicrobial Resistance; 2014.

Daulaire N, Bang A, Tomson G, Kalyango JN, Cars O. Universal
access to effective antibiotics is essential for tackling antibiotic
resistance. J Law Med Ethics. 2015;43(Suppl 3):17-21.

Mendelson M, Regttingen JA, Gopinathan U, Hamer DH, Wertheim
H, Basnyat B, et al. Maximising access to achieve appropriate
human antimicrobial use in low-income and middle-income coun-
tries. Lancet. 2015;387:188-98.

World Health Organization. WHO global strategy for containment
of antimicrobial resistance. Geneva: World Health Organization;
2001. Available at:  http://www.who.int/drugresistance/WHO_
Global_Strategy_English.pdf?ua =1.

World Health Organization. Global action plan on antimicrobial
resistance. Geneva: World Health Organization; 2015. Available at:
http://www.who.int/drugresistance/global_action_plan/en/.

General Assembly Resolution 70/1. Transforming our world: the
2030 Agenda for Sustainable Development - A/RES/70/1. New York,
USA: United Nations; 2015.

Nathan C, Cars O. Antibiotic resistance - problems, progress, and
prospects. N Engl J Med. 2014;371:1761-3.

Laxminarayan R, Duse A, Wattal C, Zaidi AK, Wertheim HF,
Sumpradit N, et al. Antibiotic resistance-the need for global solu-
tions. Lancet Infect Dis. 2013;13:1057-98.

World Health Organization. Health in 2015: from MDGs to SDGs.
Geneva: World Health Organization; 2015. Available at: http://www.
who.int/gho/publications/mdgs-sdgs/en/.

ReAct - Action on Antibiotic Resistance. Toolbox - introduction.
Uppsala, Sweden: ReAct; 2016. Available at: http://www.reactgroup.
org/toolbox/.

So AD, Shah TA, Roach S, Ling Chee Y, Nachman KE. An integrated
systems approach is needed to ensure the sustainability of anti-
biotic effectiveness for both humans and animals. J Law Med
Ethics. 2015:43(Suppl 3):38-45.

UN Commission on life-saving commodities for women and chil-
dren. Commisioner’s report. New York, USA: Every Women Every
Child; 2012.

Laxminarayan R, Matsoso P, Pant S, Brower C, Regttingen JA,
Klugman K, et al. Access to effective antimicrobials: a worldwide
challenge. Lancet. 2016;387:168-175.

Liu L, Oza S, Hogan D, Perin J, Rudan |, Lawn JE, et al. Global,
regional, and national causes of child mortality in 2000-13, with
projections to inform post-2015 priorities: an updated systematic
analysis. Lancet. 2014;385:430-40.

World Health Organization. Global health estimates: deaths, disabil-
ity-adjusted life year (DALYs), years of life lost (YLL) and years lost
due to disability (YLD) by cause, age and sex. Geneva: World
Health Organization; 2015. Available at: http://www.who.int/
healthinfo/global_burden_disease/en/.

World Health Organization. Global incidence and prevalence of
selected curable sexually transmitted infections-2008. Geneva:
World Health Organization; 2012. doi: 10.1016/50968-8080(12)
40660-7.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

37.

UPSALA JOURNAL OF MEDICAL SCIENCES 163

Unemo M, Nicholas RA. Emergence of multidrug-resistant, exten-
sively drug-resistant and untreatable gonorrhea. Future Microbiol.
2012;7:1401-22.

Centers for Disease Control and Prevention (CDC). CDC Grand
Rounds: the growing threat of multidrug-resistant gonorrhea.
MMWR Morb Mortal Wkly Rep. 2013;62:103-6.

Cohen MS. Sexually transmitted diseases enhance HIV transmission:
no longer a hypothesis. Lancet. 1998;351:55-57.

World Health Organization. Global Tuberculosis Report 2014.
Geneva: World Health Organization; 2014. Available at: http://apps.
who.int/iris/bitstream/10665/137094/1/9789241564809_eng.pdf.
TenoRes study group. Global epidemiology of drug resistance after
failure of WHO recommended first-line regimens for adult HIV-1
infection: a multicentre retrospective cohort study. Lancet Infect
Dis. 2016 Jan 28 [Epub ahead of print]. Available at: http://www.
thelancet.com/article/S1473309915005368/fulltext.

World Health Organization. World malaria report 2015. Geneva:
World Health Organization; 2015. Available at: http://www.who.int/
malaria/publications/world-malaria-report-2015/report/en/.

World Health Organization. Global tuberculosis report 2015.
Geneva: World Health Organization; 2015. Available at: http://www.
who.int/tb/publications/global_report/en/.

World Health Organization. Achieving the malaria MDG target:
reversing the incidence of malaria 2000-2015. Geneva: World
Health Organization; 2015. Available at: http://www.who.int/malaria/
publications/atoz/9789241509442/en/.

Teillant A, Gandra S, Barter D, Morgan DJ, Laxminarayan R.
Potential burden of antibiotic resistance on surgery and can-
cer chemotherapy antibiotic prophylaxis in the USA: a litera-
ture review and modelling study. Lancet Infect Dis.
2015;15:1429-37.

Gudiol C, Carratala J. Antibiotic resistance in cancer patients. Expert
Rev Anti Infect Ther. 2014;12:1003-16.

Nuorti JP, Butler JC, Gelling L, Kool JL, Reingold AL, Vugia DJ.
Epidemiologic relation between HIV and invasive pneumococcal
disease in San Francisco County, California. Ann Intern Med.
2000;132:182-90.

Tomson G, Vlad I. The need to look at antibiotic resistance from a
health systems perspective. Ups J Med Sci. 2014;119:117-24.

White House. National action plan for combating multi-resistance
tuberculosis. Washington D.C.: White House; 2015.

Smith RD, Yago M, Millar M, Coast J. Assessing the macroeconomic
impact of a healthcare problem: the application of computable
general equilibrium analysis to antimicrobial resistance. J Health
Econ. 2005;24:1055-75.

Grace D. Review of evidence on antimicrobial resistance and ani-
mal agriculture in developing countries. London, United Kingdom:
Evidence on Demand; 2015.

Van Boeckel TP, Brower C, Gilbert M, Grenfell BT, Levin SA,
Robinson TP, et al. Global trends in antimicrobial use in food ani-
mals. Proc Natl Acad Sci USA. 2015;112:5649-54.

Graham DW, Knapp CW, Christensen BT, McCluskey S, Dolfing J.
Appearance of B-lactam resistance genes in agricultural soils and
clinical isolates over the 20(th) century. Sci Rep. 2016;6:21550.

Food and Agriculture Organization of United Nations & World
Health Organization. Codex texts on foodborne antimicrobial resist-
ance. Rome, Italy: Food and Agriculture Organization of United
Nations & World Health Organization; 2015.

World Health Organization, Dept. of Communicable Disease
Prevention, Control and Eradication; Danish Veterinary Institute;
Danmarks jordbrugsforskning. Impacts of antimicrobial growth pro-
moter termination in Denmark: the WHO international review pan-
el's evaluation of the termination of the use of antimicrobial
growth promoters in Denmark: Foulum, Denmark 6-9 November
2002. Geneva: World Health Organization; 2003. Available at: http://
www.who.int/iris’/handle/10665/68357.

Baquero F, Martinez J-L Cantdn R. Antibiotics and antibiotic resist-
ance in water environments. Curr Opin Biotechnol. 2008;19:260-5.
Martinez JL. Antibiotics and antibiotic resistance genes in natural
environments. Science. 2008;321:365-7.


http://www.daghammarskjold.se/publication/antimicrobial-resistance-threat-worlds-sustainable-development/
http://www.daghammarskjold.se/publication/antimicrobial-resistance-threat-worlds-sustainable-development/
http://www.who.int/drugresistance/WHO_Global_Strategy_English.pdf?ua &equals;1
http://www.who.int/drugresistance/WHO_Global_Strategy_English.pdf?ua &equals;1
http://www.who.int/drugresistance/WHO_Global_Strategy_English.pdf?ua &equals;1
http://www.who.int/drugresistance/global_action_plan/en/
http://www.who.int/gho/publications/mdgs-sdgs/en/
http://www.who.int/gho/publications/mdgs-sdgs/en/
http://www.reactgroup.org/toolbox/
http://www.reactgroup.org/toolbox/
http://www.who.int/healthinfo/global_burden_disease/en/
http://www.who.int/healthinfo/global_burden_disease/en/
http://apps.who.int/iris/bitstream/10665/137094/1/9789241564809_eng.pdf
http://apps.who.int/iris/bitstream/10665/137094/1/9789241564809_eng.pdf
http://www.thelancet.com/article/S1473309915005368/fulltext
http://www.thelancet.com/article/S1473309915005368/fulltext
http://www.who.int/malaria/publications/world-malaria-report-2015/report/en/
http://www.who.int/malaria/publications/world-malaria-report-2015/report/en/
http://www.who.int/tb/publications/global_report/en/
http://www.who.int/tb/publications/global_report/en/
http://www.who.int/malaria/publications/atoz/9789241509442/en/
http://www.who.int/malaria/publications/atoz/9789241509442/en/
http://www.who.int/iris/handle/10665/68357
http://www.who.int/iris/handle/10665/68357

164 D. JASOVSKY ET AL.

38.

39.

40.

41.

Larsson DGJ, de Pedro C, Paxeus N. Effluent from drug manufac-
tures contains extremely high levels of pharmaceuticals. J Hazard
Mater. 2007;148:751-55.

Gullberg E, Cao S, Berg OG, llback C, Sandegren L, Hughes D, et al.
Selection of resistant bacteria at very low antibiotic concentrations.
PLoS Pathog. 2011;7:21002158.

Heyman G, Cars O, Bejarano M-T, Peterson S. Access, excess, and
ethics—-towards a sustainable distribution model for antibiotics. Ups
J Med Sci. 2014;119:134-41.

Hoffman SJ, Outterson K, Rettingen JA, Cars O, Clift C, Rizvi Z, et al.
An international legal framework to address antimicrobial resist-
ance. Bull World Health Organ. 2015;93:66.

42.

43.

44,

45.

Zorzet A. Overcoming scientific and structural bottlenecks in anti-
bacterial discovery and development. Ups J Med Sci.
2014;119:170-5.

Silver LL. Challenges of antibacterial discovery. Clin Microbiol Rev.
2011;24:71-109.

Ardal C, Outterson K, Hoffman SJ, Ghafur A, Sharland M,
Ranganathan N, et al. International cooperation to improve access
to and sustain effectiveness of antimicrobials. Lancet.
2015;387:296-307.

Cars O. Securing access to effective antibiotics for current and
future generations. Whose responsibility? Ups J Med Sci.
2014;119:209-14.



	Antimicrobial resistance&mdash;a threat to the world&rsquo;s sustainable development
	Introduction
	&lsquo;Post-antibiotic era&rsquo;
	Global strategy
	The end of antibiotics

	Implications for SDG 3
	SDG 3: Ensure healthy lives and promote well-being for all at all ages

	Implications for other SDGs
	SDG 1: End poverty in all its forms everywhere
	SDG 2: End hunger, achieve food security and improved nutrition, and promote sustainable agriculture
	SDG 6: Ensure availability and sustainable management of water and sanitation for all
	SDG 8: Promote sustained, inclusive, and sustainable economic growth, full and productive employment, and decent work for all
	SDG 12: Ensure sustainable consumption and production patterns
	SDG 17: Strengthen the means of implementation and revitalize the Global Partnership for Sustainable Development
	Multi-stakeholder partnerships
	Mobilized means of implementation for technology and capacity building
	Data, monitoring, and accountability

	Summary and conclusions
	Acknowledgements
	Disclosure statement
	Funding information
	References


