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Goal 3: Ensure healthy lives and promote well-being for all at all ages
Target 3.d: Strengthen the capacity of all countries, in particular developing countries, for
early warning, risk reduction and management of national and global health risks
Indicator 3.d.2: Percentage of bloodstream infections due to selected antimicrobialresistant organisms

Institutional information
Organization(s):
World Health Organization (WHO)

Concepts and definitions
Definitions:
Percentage of bloodstream infection due to methicillin-resistant Staphylococcus aureus (MRSA) and
Escherichia coli resistant to 3rd-generation cephalosporin (e.g., ESBL- E. coli) among patients seeking
care and whose blood sample is taken and tested.
•

Presumptive methicillin-resistant S. aureus (MRSA) isolates as defined by oxacillin minimum
inhibitory concentration (MIC) and cefoxitin disc diffusion tests according to current
internationally recognized clinical breakpoints (e.g., EUCAST or CLSI)1.

•

E. coli resistant to third generation cephalosporins: E. coli isolates that are resistant as defined by
current internationally recognized clinical breakpoints for third generation cephalosporins (e.g.,
EUCAST or CLSI), specifically ceftriaxone or cefotaxime or ceftazidime.

Rationale for the proposed indicator:
Antimicrobial resistance (AMR) is a global threat to health, livelihoods, food security and the
achievement of many of the Sustainable Development Goals. Antibiotics, antivirals, antiparasitic
agents and antifungals are increasingly ineffective owing to resistance developed through their
excessive or inappropriate use, with serious consequences for human and animal health (terrestrial

1

EUCAST guidelines for detection of resistance mechanisms and specific resistances of clinical
and/or epidemiological importance. Version 2.0. 2017.
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/Resistance_mechanisms/EUCAST_
detection_of_resistance_mechanisms_170711.pdf
CLSI. M100 Performance Standards for Antimicrobial Susceptibility Testing. 29th ed2018
https://clsi.org/standards/products/microbiology/documents/m100/
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and aquatic), and plant health, and negative impacts on food production, the environment and the
global economy2.
In particular, antimicrobial resistance will negatively impact the achievement of many of the targets
listed under Goal 3 due to reduced treatment options for infections by resistant pathogens; will impact
targets under Goal 2 by impacting the agricultural productivity, including food animal production; and
will impact targets in Goal 1 as increased antimicrobial resistance will result in large declines in
economic growth, increase economic inequality and drive an additional 24 million people into extreme
poverty by 20303.
Given the above context, there is an urgent need to build country capacity, especially in developing
countries, to address this growing national and global multisectoral risk. The current indicator (3.d.1)
for target 3.d has a focus on strengthening 13 core capacities – essential public health capacity that
State Parties are required to have in place throughout their territories pursuant to IHR (2005)
requirements by the year 2012. While a few of these 13 core capacities4 can be considered “AMRsensitive”, they do not specifically monitor or address the significant risks associated with AMR. So,
with the adoption of the Global Action Plan on AMR in 2015 by the World Health Assembly, the
adoption of a Political Declaration on AMR at the high-level meeting of the UN General Assembly in
2016, and the report in 2019 of the Ad-hoc Inter-Agency Coordination Group established by the UN
Secretary-General, an urgent need has been identified for an additional indicator on AMR to be
considered for inclusion within the global SDG indicator framework.
This new proposed indicator, based on establishing a functional national AMR surveillance system, is
considered a basic building block for AMR monitoring and response in countries. Surveillance is the
cornerstone to assessing the spread of AMR, providing early warning, and informing and monitoring
the impact of local, national, and global risk reduction and management strategies. The global
antimicrobial surveillance system (GLASS5) managed by WHO recommends the establishment of three
core components to set up a well-functioning national AMR surveillance system: 1) a National
Coordinating Centre (NCC); 2) a National Reference Laboratory (NRL); and 3) Sentinel surveillance sites
where both diagnostic and epidemiological data are collected.
This new proposed indicator, therefore will help catalyse the establishment of national AMR
surveillance systems to ensure the collection of data at the national level and can also be used for
tracking progress of country capacity for early warning of outbreaks of resistant infections. The
proposed indicator aims to address critical elements of the SDG target 3.d through a strategic
approach derived from the evidence gathered through this indicator, as well as allows to ‘strengthen
the capacity of all countries, in particular developing countries’, ‘reduction’ and ‘management of
national’ and, as part of the SDG global monitoring framework, ‘global health risks’. The surveillance
and diagnostics data thus generated will also help countries give early warning for public health
preparedness, and for appropriate response measures.

2

Retrospective cohort study. Euro surveillance : bulletin Europeen sur les maladies transmissibles = European
communicable disease bulletin. 2016;21. doi: 10.2807/1560-7917.ES.2016.21.33.30319
3

World Bank Group, Drug-resistant Infections: A Threat to Our Economic Future – Final Report (Washington, D.C., March 2017).

4

(1) Legislation and financing; (2) IHR Coordination and National Focal Point Functions; (3)Zoonotic events and
the Human-Animal Health Interface; (4) Food safety; (5) Laboratory;; (6) Surveillance; (7) Human resources; (8)
National Health Emergency Framework; (9) Health Service Provision; (10) Risk communication; (11) Points of
entry; (12) Chemical events; (13) Radiation emergencies.
5
https://www.who.int/glass/en/
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Rationale for selecting the types of AMR organisms:
(i) E. coli and S. aureus are among the most common human fast-growing bacteria causing acute
human infections;
(ii) E. coli is highly prevalent in both humans, animals and environment, being an ideal indicator for
monitoring AMR across the sectors in line with the One Health approach. It recognizes that the health
of humans, animals and ecosystems are interconnected and therefore requires a coordinated,
collaborative, multidisciplinary and cross-sectoral approach to address potential or existing risks that
originate at the animal-human-ecosystems interface;
(iii) both MRSA and E. coli resistant to 3rd-generation cephalosporin are largely disseminated and
found in high frequency in human infections observed in hospital settings all over the world and
increasingly very frequent in the community. Infections with these types of AMR lead to increase in
use of the last resort drugs (e.g., vancomycin for MRSA infections, and carbapenems for E. coli
resistant to 3rd-generation cephalosporin) against which new types of AMR are emerging.
Effective control of these two types of AMR will ultimately help preserve the capacity to treat
infections with available antimicrobials while new prevention and treatment solutions can be
developed. WHO has well defined global infection prevention and control standards and strategies.

Comments and limitations:
AMR is an emerging global threat and risk to public health worldwide. In its early implementation
phase of the global antimicrobial resistance surveillance system (GLASS), WHO recognizes various
constraints in obtaining unbiased, representative AMR data: number and distribution of surveillance
sites and representativeness of surveillance data, sampling bias, poor diagnostic capacity,
measurements errors, issues with data management. It is imperative that countries should have a
functioning national system to support AMR surveillance and report to GLASS. More detailed GLASS
methodology and limitations of data currently submitted by countries can be found in the GLASS
report6. AMR surveillance, country preparedness and response are now high priority for WHO and its
Member States. In the next five years, WHO aims to provide intensified technical assistance.
Experience gained and lessons learnt from the further implementation of the national AMR
surveillance systems will increase effectiveness, address limitations, and the make the data more
robust.

Methodology
Computation Method:
The WHO Global AMR Surveillance System (GLASS) supports countries to implement an AMR
standardized surveillance system. Cases of AMR infection are found among patients from whom
routine clinical samples have been collected for blood culture at surveillance sites (health care facility)
according to local clinical practices, and antimicrobial susceptibility tests (AST) are performed for the
6

Global antimicrobial resistance surveillance system (GLASS) report: Early implementation 2017-2018 (2019).
https://apps.who.int/iris/bitstream/handle/10665/279656/9789241515061-eng.pdf
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isolated blood pathogens as per international standards 7 . The microbiological results (bacteria
identification and AST) are de-duplicated and combined with the patient data and related to
population data from the surveillance sites. GLASS does collect information on the origin of the
infection, either community origin (less than 2 calendar days in hospital) or hospital origin (patients
hospitalized for more than 2 calendar days). Data are collated and validated at national level and
reported to GLASS where epidemiological statistics and metrics are generated. GLASS has published
guidelines on the set up of national AMR surveillance systems 8 and the GLASS methodology
implementation manual9 is available to countries.
Although national representativeness of generated AMR rates is not a strict requirement, GLASS
encourages countries to derive representative national data.
Formulation of the proposed new indicator: Proportion of patients with Percentage of bloodstream
infections due to selected antimicrobial resistant organisms.
This is derived from the following10 and multiplied by 100:
Numerator: Number of patients with growth of methicillin-resistant S. aureus or E. coli
resistant to third generation cephalosporins in tested blood samples
Denominator: Total number of patients with growth of S. aureus or E. coli in tested blood
samples

7

EUCAST, ≪EUCAST guidelines for detection of resistance mechanisms and specific resistances of clinical
and/or epidemiological importance,≫ 2013, Available: http://www.amcli.it/wp-content/uploads/2015/10/
EUCAST_detection_resistance_mechanisms_V1.pdf .
CLSI, ≪M100 Performance Standards for Antimicrobial Susceptibility Testing,≫ 27th ed, 2017.
8
National antimicrobial resistance surveillance systems and participation in the Global Antimicrobial
Resistance Surveillance System (GLASS): A guide to planning, implementation, and monitoring and evaluation
(2016). https://www.who.int/glass/resources/publications/national-surveillance-guide/en/
9
Global Antimicrobial Resistance Surveillance System: Manual for Early Implementation (2015).
https://www.who.int/antimicrobial-resistance/publications/surveillance-system-manual/en/
10
Global antimicrobial resistance surveillance system (GLASS) report: Early implementation 2017-2018
(2019). https://apps.who.int/iris/bitstream/handle/10665/279656/9789241515061-eng.pdf
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Total population = total population in the catchment
area
Patients w/ symptoms = those that seek care at
healthcare facilities (HCF) + those who don't
Patients with symptoms seeking care at HCF

Patients cared for at HCF that has had blood samples
taken and tested
Patients with growth of S. aureus or E. coli in tested
blood samples (denominator)
Patients with growth of resistant S. aureus or E. coli in
tested blood samples (numerator)

Stratification:
The data are stratified by gender, and age group. Data are aggregated at the country level. Data are
analysed and reported according to whether specimen is within 2 calendar days of admission
(community origin) or after 2 calendar days of admission (hospital origin).
Treatment of missing values:
• At country level
Countries with no data are reported as blank.

Data Sources
Preferred sources: National AMR data collected through the national AMR surveillance system and
reported to GLASS.

GLASS provides a standardised approach to the collection, analysis, and sharing of AMR data by
countries, and seeks to document the status of existing or newly developed national AMR surveillance
systems. Furthermore, GLASS promotes a shift from surveillance approaches based solely on
laboratory data to a system that includes epidemiological, clinical, and population-level data. GLASS
also collaborates with regional and national AMR surveillance networks to produce timely and
comprehensive data. Collaboration with the UN Food and Agriculture Organization (FAO) and the
5
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World Organisation for Animal Health (OIE) – which together with WHO form the Tripartite
Collaboration – is ongoing to improve a comprehensive understanding of AMR across sectors and to
promote the One Health Approach to AMR control.
GLASS also collects information on the status of national AMR surveillance systems through a short
questionnaire completed by AMR national focal points (NFPs) in each country. The questionnaire
covers three main areas: 1) overall coordination; 2) surveillance system; and 3) quality control. Each
area consists of a set of indicators developed to measure development and strengthening of national
AMR
surveillance.
Other possible data sources: Published and non-published data from national centres and
research/academic institutions and from others regional surveillance networks.

Data Availability
Data are available by country, gender, and age group, as well as whether infection is of community or
hospital origin.

Calendar
Yearly

Data providers
Ministries of Health

Data compilers
WHO
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