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In 2017, the 70th World Health Assembly adopted a historic
resolution aiming to improve “the prevention, diagnosis and
clinical management of sepsis”. Member States and global health
leaders recognized that suffering and death from sepsis can

be prevented through early diagnosis, timely and appropriate
treatment, and effective infection prevention and control
measures. They also urged the World Health Organization (WHO)
to draw attention to the public health impact of sepsis.

Sepsis contributes significantly to preventable mortality and

is the final common pathway to death for severe infectious
diseases; it can also arise as a complication of injuries and
non-communicable diseases. As reflected in the Sustainable
Development Goals (target 3 in particular), reducing global mortality from infectious diseases,
especially in fragile populations, builds upon our progress in preventing and treating sepsis
effectively. Preventing sepsis also reduces the use of antimicrobials, thus curbing the threat related
to antimicrobial resistance. As sepsis represents the negative evolution of any infection when not
diagnosed early enough or not treated effectively, its prevention and appropriate management

are linked to achieving quality care for all in the context of universal health coverage, improving
country capacity to comply with the International Health Regulations (IHR 2005), developing health
emergency preparedness, implementing appropriate infection prevention and control measures,
and ensuring that water, sanitation and hygiene standards are met.

However, understanding the problem of sepsis and its magnitude is challenging. This is the first
WHO report on the global epidemiology and burden of sepsis. It stems from original research and
existing published evidence and represents the first ever comprehensive ‘deep dive’ on this topic.
To best appraise the existing evidence, WHO established a multidisciplinary group of international
experts to discuss the status and limitations of research to date, and to identify approaches and
priorities for improvement.

According to available estimates, approximately 20% of all-cause global deaths are due to sepsis,
disproportionately affecting neonates, pregnant or recently-pregnant women, and people living

in low-resource settings. Yet, our current understanding of the epidemiology of sepsis remains
limited, particularly where the burden is highest, and is hampered by poor data quality, which
illustrates the urgent need for this report. Furthermore, our knowledge of sepsis pathophysiology,
aetiological factors, and clinical progression has evolved over time, together with its definition.
Thus, strengthening national capacity for better health information systems, vital statistics and
administrative data is urgently needed.

In this report, we highlight the public health impact of sepsis, with a particular focus on specific
populations and those seeking health care, and we propose future directions and priorities in
sepsis epidemiology research. Sepsis has many faces and can be a life-threatening condition, but
it is potentially preventable and reversible. Research and policy-makers must be ready to forge
partnerships to stimulate funding and help place sepsis more firmly on the list of critical health
conditions to target in the pursuit of universal health coverage.

Dr Tedros Adhanom Ghebreyesus
Director-General
World Health Organization

=
o
S
)
3
o
e
a




)
4
c
)
£
o
o
°
Q
2
5]
=
~
(8]
<<

Acknowledgements

The Department of Integrated Health Services of the World Health Organization (WHO) gratefully
acknowledges the contributions that many individuals and organizations have made to the
development of this report.

Overall coordination, writing and design of the document

Alessandro Cassini and Benedetta Allegranzi (Department of Integrated Health Services, WHO)
coordinated the development of this document. Alessandro Cassini led its writing and Benedetta
Allegranzi, Carolin Fleischmann-Struzek (Jena University Hospital, Germany) and Teresa Kortz
(Department of Integrated Health Services, WHO) significantly contributed to it. Robby Markwart
(Robert Koch Institute, Germany) and Hiroki Saito (Department of Integrated Health Services,
WHO) contributed to writing the chapter on the epidemiology of health care-associated sepsis.

The following WHO staff contributed to the writing of this document: Mercedes Bonet, Vanessa
Brizuela, Hedieh Mehrtash, Ozge Tuncalp Mingard and Ann-Beth Moller (Department of Sexual
and Reproductive Health and Research); Ornella Lincetto, Saverio Bellizzi and Yasir Bin Nisar
(Department of Maternal, Newborn, Child and Adolescent Health and Ageing); Bochen Cao,
Robert Jakob and Nola Tomaska (Department of Data and Analytics); Sergey Eremin (Department
of Antimicrobial Resistance [AMR] Surveillance, Prevention and Control); Philipp Lambach
(Department of Immunization, Vaccines and Biologicals); and Francis Moussy (Department of
Access to Medicines and Health Products).

Expert content development group
Consensus on the contents of this document was first gathered in a technical expert consultation
in October 2019 in Geneva, Switzerland, with the participation of the following experts:

Massimo Antonelli (Catholic University, Rome, Italy); Arlene Chua (Médecins Sans Frontiéres
[Doctors Without Borders], Switzerland); Bin Du (Peking Union Medical College Hospital, People’s
Republic of China); Tim Eckmanns (Robert Koch Institute, Germany); Simon Finfer (The George
Institute for Global Health, United Kingdom [UK]); Anthony Fiore (Centers for Disease Control and
Prevention, United States of America [USA]); Caroline Fleischmann-Struzek (University Hospital
Jena, Germany); Armand Girbes (Division of Scientific Affairs, European Society of Intensive Care
Medicine, The Netherlands); Wendy Graham (London School of Hygiene and Tropical Medicine,
UK); Shevin Jacob (Liverpool School of Tropical Medicine, Uganda); Carolina Jimenez (Médecins
Sans Frontieres [Doctors Without Borders], Spain); Halima Salisu Kabara (Aminu Kano Teaching
Hospital, Nigeria); Niranjan “Tex" Kissoon (University of British Columbia, Canada); Kevin Lekuta
(Institute for Health Metrics and Evaluation, USA); Flavia Machado (Federal University of Sao
Paulo, Brazil); Mohsen Naghavi (Institute for Health Metrics and Evaluation, USA); Uduak Okomo
(Medical Research Council Unit The Gambia at London School of Hygiene and Tropical Medicine,
The Gambia); Konrad Reinhart (Charité Medical University, Germany); Nathalie Roos (Karolinska
Institutet, Sweden); Hiroki Saito (St. Marianna University School of Medicine, Japan); Mike
Sharland (St George's University Hospital, UK); Jodo Paulo Souza (Universidade de Sao Paulo,
Brazil).

The following WHO staff members also contributed as members of this group: Benedetta
Allegranzi and Alessandro Cassini (Integrated Health Services); Rajiv Bahl, Ornella Lincetto, Yasin
Nisar, Allisyn Moran and Wilson Were (Department of Maternal, Newborn, Child and Adolescent
Health and Ageing); Mercedes Bonet, Vanessa Brizuela, Doris Chou, Ozge Tuncalp Mingard, Ann-
Beth Moller (Department of Sexual and Reproductive Health and Research); Bochen Cao, Robert
Jakab and Nola Tomaska (Department of Data and Analytics); Janet Diaz (Department of Country



Readiness Strengthening); Sergey Eremin (Department of AMR Surveillance, Prevention and
Control); Francis Moussy and Sadia Shakoor (Department of Access to Medicines and Health
Products).

External peer review group

The following experts provided external review of the report: Massimo Antonelli (Catholic
University Rome, Italy); Arlene Chua (Médecins Sans Frontieres [Doctors Without Borders],
Switzerland); Ana Paula Coutinho Rehse (WHO Regional Office for Europe); Tim Eckmanns
(Robert Koch Institute, Germany); Simon Finfer (The George Institute for Global Health, UK);
Anthony Fiore (Centers for Disease Control and Prevention, USA); Wendy Graham (London School
of Hygiene and Tropical Medicine, UK); Shevin Jacob (Liverpool School of Tropical Medicine,
Uganda); Carolina Jimenez (Médecins Sans Frontieres [Doctors Without Borders], Spain); Halima
Salisu Kabara (Aminu Kano Teaching Hospital, Nigeria); Niranjan “Tex" Kissoon (University of
British Columbia, Canada); Flavia Machado (Federal University of Sdo Paulo, Brazil); Mohsen
Naghavi (Institute for Health Metrics and Evaluation, USA); Uduak Okomo (Medical Research
Council Unit The Gambia at London School of Hygiene and Tropical Medicine, The Gambia);

Pilar Ramon-Pardo (Pan American Health Organization); and Konrad Reinhart (Charité Medical
University, Germany).

Acknowledgement of financial and other support

Core WHO funds supported the development and publication of this report. In addition, WHO also
wishes to thank the Federal Ministry of Health (Federal Republic of Germany) for its generous
financial support for the development and publication of the report. We also acknowledge funding
for activities related to maternal health from the United Nations Development Programme
(UNDP)-United Nations Population Fund (UNFPA)-United Nations Children’'s Fund (UNICEF)-
WHO-World Bank Special Programme of Research, Development and Research Training in
Human Reproduction, a co-sponsored programme executed by the WHO.

>
()
>
=}
o
3
)
a
Q
o)
3
)
>
=3
o




Abbreviations and acronyms

Abbreviations and acronyms

AFRINEST african neonatal sepsis trial

AMR antimicrobial resistance

EOS early onset sepsis

ESBL extended spectrum beta-lactamase

GARDP global antibiotic research and development partnership
GBD global burden of disease, injuries, and risk factors
GLASS global antimicrobial resistance surveillance system
GLOSS global maternal sepsis study

HA-sepsis health care-associated sepsis

HAI health care-associated infection

HCW health care worker

HDSS health and demographic surveillance system

HIC high-income country

ICD international classification of diseases

ICU intensive care unit

IHR international health regulations

IPC infection prevention and control

LMIC low- and middle-income country

LOS late onset sepsis

MCEE maternal and child epidemiology estimation group
MCS multi-country survey

MCS-A multi-country survey on abortion

MDR multidrug-resistant

MRSA methicillin-resistant Staphylococcus aureus

NCD non-communicable disease

NICU neonatal intensive care unit

PSBI possible serious bacterial infection

SATT simplified antibiotic therapy trial

SDG sustainable development goals

SDI sociodemographic index

SIRS systemic inflammatory response syndrome

SMO severe maternal outcome

SOFA sequential organ failure assessment

STROBE strengthening the reporting of observational studies in epidemiology
SDG sustainable development goals
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