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Abstract
In recognition of the central importance of surveillance and epidemiology in the
control of antimicrobial resistance and the need to strengthen surveillance at all
levels, Wellcome has brought together a new international expert group
SEDRIC (Surveillance and Epidemiology of Drug Resistant Infections
Consortium). SEDRIC aims to advance and transform the ways of tracking,
sharing and analysing rates of infection and antimicrobial resistance, burden of
disease, information on antimicrobial use, opportunities for preventative
measures such as vaccines, and contamination of the environment. SEDRIC
aims to strengthen the availability of information needed to monitor and track
risks, including an evaluation of access to, and utility of data generated by
pharma and research activities, and will support the translation of surveillance
data into interventions, changes in policy and more effective practices. Ways of
working will include the provision of independent scientific analysis, advocacy
and expert advice to groups, such as the Wellcome Drug Resistant Infection
Priority Programme. A priority for SEDRIC’s first Working Group is to review
mechanisms to strengthen the generation, collection, collation and
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dissemination of high quality data, together with finding more effective and
creative uses of existing data and proxy measures, and linking such
approaches to existing in-country capabilities. SEDRIC will also promote the
translation of technological innovations into public health solutions.
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REVISED

Amendments from Version 1

This updated article responds to comments from referees,
including the suggestion to expand on the differences in
surveillance approaches.
See referee reports

Introduction
The discovery, production and global use of antimicrobial drugs
represents one of the most important achievements in medical
history, and has contributed significantly to a major increase in
life expectancy. Antimicrobial drugs continue to safeguard
millions of lives each year, and ensuring access to quality
medicines is key to continued gains in global health and development. However, widespread use of antimicrobials in humans,
livestock and agriculture for health and non-health purposes
in the 70 years since their commercial production has accelerated the emergence of drug-resistant lineages for the majority
of common human pathogens worldwide.
The emergence and spread of antimicrobial resistance in the
face of their extensive antibiotic use was both inevitable and
predictable for rapidly replicating organisms like bacteria. This
is based on the knowledge that bacteria develop antimicrobial agents to compete with other microorganisms in the natural
environment, and therefore produce and use various resistance
mechanisms to defend themselves. Genes encoding bacterial
resistance to β-lactam, tetracycline and glycopeptide drugs have
been found in ancient DNA from 30,000-year-old Beringian
permafrost sediments1. Humans who have never been treated
with antimicrobial drugs are also colonised with bacteria that
carry resistance genes, as shown by a study that detected a total
of 28 different functional resistance genes in the microbiome of
uncontacted Amerindians2.
A major response to rising rates of bacterial resistance has been
to develop new drug classes. Although a successful and necessary short-term strategy, this approach has inevitably selected
new resistance patterns. Antimicrobial drug discovery itself
has faltered as the string of easy wins for developing new drugs
was exhausted and many pharmaceutical companies withdrew
from their discovery3. The combination of rising rates of bacterial resistance to commonly used antimicrobial drugs, their continued widespread and uncontrolled use and the lack of new
therapeutic agents represents the perfect storm. Over the last
5 or so years there has been an increasing realisation of
the scale of the global societal threat posed to human and
animal health, agriculture, food and economic development. One
of the pillars for sustainably reducing antimicrobial resistance
worldwide is the need to measure and monitor resistance using
appropriate surveillance systems.
A new and broader social and political awareness is now gathering pace. This has been reflected in the G20 summit of 2016
where leaders acknowledged the gravity of the threat and the
need to stimulate new drug discovery and pursue international discussions; the launch of a global action plan to tackle

antimicrobial resistance at the World Health Assembly in 2015; and
the United Nations High Level Meeting on antimicrobial resistance and a General Assembly declaration in 2016 endorsing the
plan and committing to take action. Aligned with this, the World
Health Organization (WHO), Food and Agriculture Organization
(FAO) and World Organization for Animal Health (OIE) have
encouraged and supported countries to develop national action
plans. The WHO has also developed a Global Antimicrobial
Resistance Surveillance System (GLASS) to collect and report
data on antimicrobial resistance rates aggregated at the national
level and to develop international standards for surveillance
to support stepwise participation by Member States over time4.
At the same time, a firm long-term commitment to address
antimicrobial resistance cannot be considered assured until
this high level political strategy is translated into action across
multiple sectors. The problem of antimicrobial resistance is
acknowledged as being immensely complex. Nonetheless,
clarity is being increasingly provided by numerous organizations, and several recent reviews5–7. Common themes include
the need for a stronger discovery pipeline for new antimicrobial
drugs and alternatives such as vaccines; the development of new
point-of-care diagnostics; increased stewardship through the
appropriate therapeutic use of antimicrobial drugs in humans and
veterinary medicine; and the prevention of infections. Surveillance and epidemiology are widely recognised as critical crosscutting foundational activities, and include mapping patterns of
infection (including non-resistant infection) and the rates of drug
resistant infections over time for a range of bug-drug combinations; estimation of the global economic, health and agricultural
burden from drug resistant infections; mapping of the quality
and quantity of antimicrobial drugs used in humans, animals and
agriculture; the use and opportunity for better infection prevention and control, including vaccine coverage for the prevention
of infectious diseases; and reduced contamination of the environment through better disposal practices and systems. The ideal
surveillance system would integrate, or at the very least harmonize monitoring across the totality of the ecosystem – hosts,
environment and putative routes of dissemination. Although
significant efforts have been made to develop global antimicrobial resistance-related surveillance systems, current health,
agriculture, veterinary and environmental approaches are
fragmented and poorly coordinated, which limits their value. For
harmonized surveillance to occur across sectors and countries,
leadership by major international organizations and agreement
across sectors to address and find ways to minimize differences
among methodologies will be needed.

SEDRIC
In recognition of the central importance of surveillance and
epidemiology in the control of antimicrobial resistance and the
need to strengthen and harmonize surveillance from local to
global levels and across multiple sectors, especially health,
agriculture and the environment, Wellcome has brought together
a new international expert group termed SEDRIC (Surveillance
and Epidemiology of Drug Resistant Infections Consortium)8.
SEDRIC aims to advance and where needed transform the
ways that the global community are able to track, share and
analyse information on antimicrobial use, together with rates of
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antimicrobial resistance and burden of disease and costs and,
importantly, contamination of the environment. Its goal is to
strengthen the availability of information needed to monitor
and track risks, and to support the translation of surveillance
data into interventions, changes in policy and more effective
practices. Crucially, SEDRIC will have a particular focus on
defining gaps in data and knowledge and barriers to the delivery
of global surveillance functions, and on finding solutions to
support existing systems such the WHO GLASS. Further
details describing SEDRIC are summarised in Table 1.
The SEDRIC Board, which oversees the Consortium, includes
11 experts with extensive experience in human and veterinary
health, drug-resistant infections and infectious pathogens and
diseases more generally, including human and veterinary health,
infection control and antimicrobial stewardship, laboratory
microbiology, epidemiology, genomics, modelling, implementation and delivery of surveillance, and policy making. This
group will be complemented by a wider network of members
who are willing to contribute to the activities undertaken by
SEDRIC, including the development and writing of reviews
and opinion pieces, working groups, and commissioned work.
At the first SEDRIC Board meeting in January 2018, gaps and
barriers to effective surveillance were identified and prioritised.
The single most important short-term problem identified by
these discussions was related to the need to intensify the generation, collection, collation and dissemination of high quality
epidemiological data, together with the need for more creativity in the use of existing data and proxy measures, and linking to
existing in-country capabilities. The collection of data across
multiple sectors in a way that is useful, complementary
and harmonized is a formidable challenge. Related issues
include consideration of the optimal amount and frequency of
data collection; standardised definitions and harmonised data
collection methodology to permit comparability of findings; and
the strengths and weaknesses of existing data collection tools,

including their capacity for generalisability across a range of
settings and levels of infrastructure. For example, an issue is
how to relate patient outcome from bacterial infection data. A
SEDRIC working group has been formed to further evaluate gaps
and challenges relating to data and report on its findings and
recommendations.
Allied to this data theme is consideration of how to identify, access and use available data from multiple sources. For
example, large volumes of bacterial susceptibility data to
numerous antimicrobial drugs are generated by pharmaceutical companies to fulfil regulatory requirements. Extensive
information is also generated through research. Many of these
data are likely to be of high quality but are generally not being
utilized for surveillance purposes. In low and middle-income
countries (LMIC), available quality-assured data originates
mainly from individual research projects in well-funded
academic institutions or the private sector9. Where other sources
of surveillance information are currently limited, use of data
from such sources could be of considerable benefit. Whilst it is
widely acknowledged that developing a reliance on data generated by research or from the private sector has its drawbacks in
terms of generalisability and sustainability, ignoring such data is
also unwise. Such data could provide significant information in
the interim to countries that are actively working towards capacity
building and training in critical areas such as microbiology.
A SEDRIC-led paper to be published in the coming months will
discuss this in more detail.
SEDRIC will also promote the translation of technological
innovations into public health solutions in alignment with
Wellcome’s goal to support and facilitate the rapid advancement of discoveries into improving health globally. For example,
innovations could significantly enhance surveillance of drug
resistant infections. This includes the development and widespread use of new laboratory instruments that are robust, simple
to use and provide accurate bacterial identification and testing of

Table 1. SEDRIC explained.
What is SEDRIC?

An international consortium of experts in the surveillance and epidemiology of drug resistant infections, and
pathogens and infectious diseases more generally. A Board provides oversight and there is an inclusive
membership of individual and institutional members.

Why was it created? In recognition of the central importance of surveillance and epidemiology in the global effort to reduce drug
resistant infections, and the need to strengthen surveillance at all levels from local to global and across multiple
sectors including health, agriculture and the environment.
What is its purpose? To strengthen the availability of information needed to monitor and track risks, and to support the translation of
surveillance data into interventions, changes in policy and more effective practices.
How will it work?

SEDRIC will inform, influence and facilitate. Activities include a review series to highlight key challenges and
actions to tackle this; working groups to undertake more detailed analyses of gaps, barriers and solutions; and
an annual event for SEDRIC members to highlight activities, output and on-going priorities.

Excluded activities

SEDRIC is not a source of grant funding, and does not manage any aspect of research proposals.

Who can become
an individual
member?

People with expertise in any aspect of the surveillance and epidemiology of drug resistant infections or infectious
disease more generally who will actively contribute to SEDRIC, including (but not limited to) the development and
writing of reviews and opinion pieces, working groups, and commissioned work.

Contact details and
webpage

sedric@wellcome.ac.uk
https://wellcome.ac.uk/what-we-do/our-work/surveillance-and-epidemiology-drug-resistant-infections-consortium
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their susceptibility; the development of data capture tools
using easier and enhanced connectivity including innovative
data interfaces that are designed to reflect end-user inputs and
experience; and the application of Artificial Intelligence
methodologies. Such approaches can also be applied to capturing trends in antimicrobial use and overall patterns of infectious diseases. SEDRIC is particularly interested in ‘leapfrog’
technologies, especially those that are suitable and accessible
for LMIC settings. SEDRIC will specifically consider the role of
pathogen genome sequencing as an integral component of surveillance and epidemiology. Such data can contribute to a more
accurate and complete picture of the global emergence and
spread of pathogens, identify the genetic basis for phenotypic
resistance, and track novel resistance mechanisms as they
emerge. Numerous research groups and some national surveillance programmes are actively engaged in sequencing bacterial
collections from around the world, but efforts are largely
fragmented and data are generally not combined, limiting their
use. Most broadly, SEDRIC will support and advocate for the
translation of data into interventions and policy changes.
Such outcomes are critical for “pulling” along transformation,
change and increasing willingness to coordinate efforts. It is
crucial that data from GLASS and multiple surveillance sources
are critically analysed and translated into actions at both
country and global levels at a pace that moves faster than the
development of antimicrobial resistance and brings benefit to
health.
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Open Peer Review
Current Referee Status:
Version 1
Referee Report 01 June 2018

doi:10.21956/wellcomeopenres.15881.r33159
Carmem L. Pessoa-Silva
AMR Secretariat, World Health Organization (WHO), Geneva, Switzerland
Please see below the explanation for each of the points appraised.
Is the rationale for the Open Letter provided in sufficient detail?
Yes. The paper announces a new initiative and clearly states that it represents the views of a
Wellcome-funded group.
Does the article adequately reference differing views and opinions?
The article provides good references. It could benefit of expanding on the differences in surveillance
approaches.
While substantial portion of the introduction is devoted to description of the evolution of antimicrobial
resistance and its challenges and increasing political awareness, the methodological gaps in most
existing surveillance approaches and their implications could have been more clearly described to justify
and better explain the proposed innovations.
The need for surveillance is indeed “widely recognised as critical cross-cutting activity”, but the
importance of and emphasis on well-designed epidemiological methods is still lacking and most existing
surveillance initiatives are producing predominantly microbiological data (a good example is the reference
9). Currently, most surveillance initiatives provide information only on proportion of resistant bacteria
among tested isolates, and frequently without any patient information nor elimination of duplicated results.
The recently launched WHO Global AMR Surveillance System (GLASS) also faces this challenge.
Although GLASS proposes a methodology to include information on the sampled population, yet in the
first GLASS report issued in January 2018, only 5 out of the 22 countries reporting AMR rates could
provide this type of information. So, the SEDRIC initiative could be an excellent opportunity to promote
sound epidemiological methods to drive AMR surveillance.
Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Whilst the use of existing data generated by pharmaceutical companies does require serious
consideration, the statement of the former data being “high quality” is an assumption and may need to be
supported by citations.
Is the Open Letter written in accessible language?
Yes
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Yes
Where applicable, are recommendations and next steps explained clearly for others to follow?
Most intentions and next steps are clearly explained, but some could benefit from further clarification:
Although it seems to be clear form the paper that the initiative will focus on bacterial infections and
antibacterial resistance, the inconsistent use of the terms “drug resistance”, “antimicrobial
resistance”, “antibiotic resistance” may suggest a broader scope which needs to be better defined.
3rd paragraph under ‘SEDRIC’ and Abstract. The stated priority of linking data to “existing
in-country networking infrastructure” is rather vague. The authors could support with examples or
citations for better understanding by the audience.
Is the rationale for the Open Letter provided in sufficient detail?
Yes
Does the article adequately reference differing views and opinions?
Partly
Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Partly
Is the Open Letter written in accessible language?
Yes
Where applicable, are recommendations and next steps explained clearly for others to follow?
Partly
Competing Interests: I coordinate the WHO Global AMR Surveillance System.
Referee Expertise: Public health, infectious diseases epidemiology
I have read this submission. I believe that I have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however I have significant reservations, as outlined
above.
Author Response 22 Jun 2018

Sharon Peacock, London School of Hygiene & Tropical Medicine, UK
We thank the referee for their thoughtful comments. We hope that the revisions made are sufficient
and satisfactory. The main changes made are described below.
Does the article adequately reference differing views and opinions?
The article provides good references. It could benefit of expanding on the differences in
surveillance approaches.
Whilst this paper is not an analysis of methodological issues per se but a statement of where
SEDRIC plans to focus, we have highlighted methodological concerns in an edited draft of the
paper. This includes the following (last paragraph of the introduction):
The ideal surveillance system would integrate, or at the very least harmonize monitoring across the
totality of the ecosystem – hosts, environment and putative routes of dissemination. Although
significant efforts have been made to develop global antimicrobial resistance-related surveillance
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significant efforts have been made to develop global antimicrobial resistance-related surveillance
systems, current health, agriculture, veterinary and environmental approaches are fragmented and
poorly coordinated, which limits their value. For harmonized surveillance to occur across sectors
and countries, leadership by major international organizations and agreement across sectors to
address and find ways to minimize differences among methodologies will be needed.
While substantial portion of the introduction is devoted to description of the evolution of
antimicrobial resistance and its challenges and increasing political awareness, the methodological
gaps in most existing surveillance approaches and their implications could have been more clearly
described to justify and better explain the proposed innovations.
The edited draft provides further justification, as described above.
The need for surveillance is indeed “widely recognised as critical cross-cutting activity”, but the
importance of and emphasis on well-designed epidemiological methods is still lacking and most
existing surveillance initiatives are producing predominantly microbiological data (a good example
is the reference 9). Currently, most surveillance initiatives provide information only on proportion of
resistant bacteria among tested isolates, and frequently without any patient information nor
elimination of duplicated results. The recently launched WHO Global AMR Surveillance System
(GLASS) also faces this challenge. Although GLASS proposes a methodology to include
information on the sampled population, yet in the first GLASS report issued in January 2018, only 5
out of the 22 countries reporting AMR rates could provide this type of information. So, the SEDRIC
initiative could be an excellent opportunity to promote sound epidemiological methods to drive
AMR surveillance.
We thank the reviewer for this comment.
Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Whilst the use of existing data generated by pharmaceutical companies does require serious
consideration, the statement of the former data being “high quality” is an assumption and may need
to be supported by citations.
This has been reworded to address the point made by removing reference to ‘high quality’.
Where applicable, are recommendations and next steps explained clearly for others to
follow?
Most intentions and next steps are clearly explained, but some could benefit from further
clarification:
Although it seems to be clear form the paper that the initiative will focus on bacterial infections and
antibacterial resistance, the inconsistent use of the terms “drug resistance”, “antimicrobial
resistance”, “antibiotic resistance” may suggest a broader scope which needs to be better defined.
We have rationalised the use of these terms, removing reference to antibiotic resistance and
referring to antimicrobial resistance throughout. We have continued to use the term drug-resistant
infections to highlight the difference between an organism that is resistant to antimicrobial drugs,
and an infection caused by such an organism.
3rd paragraph under ‘SEDRIC’ and Abstract. The stated priority of linking data to “existing
in-country networking infrastructure” is rather vague. The authors could support with examples or
citations for better understanding by the audience.
We agree that this was unclear and have redrafted for clarity, changing this to ‘existing in-country
capabilities’.
Competing Interests: None
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Competing Interests: None

Referee Report 01 June 2018

doi:10.21956/wellcomeopenres.15881.r33162
Kathryn E. Holt
Department of Biochemistry and Molecular Biology, Bio21 Molecular Science and Biotechnology Institute
(Bio21 Institute), University of Melbourne, Parkville, Vic, Australia
This open letter introduces SEDRIC, the Surveillance and Epidemiology of Drug Resistant Infections
Consortium. The rationale, goals and activities of the consortium are clearly laid out in accessible
language, along with details of how interested parties can join the consortium and why they may wish to
do so.
The background information provided is accurate and adequately referenced, and clearly sets the scene
for the creation of the consortium. The letter clearly articulates how the consortium plans to interact with
other players in this space, including governments, WHO, and the funding arm of Wellcome.
I have no criticisms and believe that no further changes are required to make the article scientifically
sound.
Is the rationale for the Open Letter provided in sufficient detail?
Yes
Does the article adequately reference differing views and opinions?
Yes
Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Yes
Is the Open Letter written in accessible language?
Yes
Where applicable, are recommendations and next steps explained clearly for others to follow?
Yes
Competing Interests: No competing interests were disclosed.
Referee Expertise: Genomic epidemiology and antimicrobial resistance
I have read this submission. I believe that I have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.
Author Response 21 Jun 2018

Sharon Peacock, London School of Hygiene & Tropical Medicine, UK
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Sharon Peacock, London School of Hygiene & Tropical Medicine, UK
We thank the reviewer for taking the time to read and comment on our article.
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This is a report that sets out to spell the terms of engagement for a newly launched initiative consisting of
an international expert group named SEDRIC (Surveillance and Epidemiology of Drug Resistant
Infections Consortium). SEDRIC aims to advance and transform the ways of tracking, sharing and
analysing rates of infection and drug resistance, burden of disease, information on antibiotic use,
opportunities for preventative measures such as vaccines, and contamination of the environment. It will
be imperative that the group take cognizance of the numerous other initiatives globally that also seek to
determine AMR burden in infectious disease epidemiology globally, what can make a difference in
reversing the global trends, and support for efforts to develop new antimicrobials. It will be critical that a
multidisciplinary task force/forum be set up through which all the AMR interest groups can share data in
an effort to harmonize activities and avoid duplication of effort.
Is the rationale for the Open Letter provided in sufficient detail?
Yes
Does the article adequately reference differing views and opinions?
Yes
Are all factual statements correct, and are statements and arguments made adequately
supported by citations?
Yes
Is the Open Letter written in accessible language?
Yes
Where applicable, are recommendations and next steps explained clearly for others to follow?
Yes
Competing Interests: No competing interests were disclosed.
Referee Expertise: Genomics and epidemiology of antimicrobial resistance
We have read this submission. We believe that we have an appropriate level of expertise to
confirm that it is of an acceptable scientific standard.
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Author Response 21 Jun 2018

Sharon Peacock, London School of Hygiene & Tropical Medicine, UK
We thank the reviewer for his comments. We fully agree that we should take cognizance of the
numerous other initiatives globally that also seek to determine AMR burden in infectious disease
epidemiology globally, what can make a difference in reversing the global trends, and support for
efforts to develop new antimicrobials. SEDRIC will seek to facilitate and support existing efforts
and avoid duplication, as well as promoting the translation of technological innovations into public
health solutions.
Competing Interests: None
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