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Sepsis represents a significant healthcare challenge in Belgium with an estimated
40,952 cases annually (95% ClI 31,938-54,451). This life-threatening condition leads
to approximately 7,675 premature deaths per year (95% Cl 6,421-9,089) and a
loss of 38,106 quality-adjusted life years. The economic impact is substantial with
annual costs ranging from €277 million to €4.3 billion. Despite this impact, Belgium
lacks a national sepsis plan until present date. Following requests from diverse
professional and patient organizations yielding public and political attention, the
federal minister of Health requested a scientific advice to be written (November
2023-May 2024), as a basis for a national sepsis plan. This article describes Belgium's
approach to developing a National Sepsis Action Plan, highlighting evidence-
based and contextualized key recommendations aimed at reducing the sepsis
burden by building on existing initiatives. A multidisciplinary working group was
established, including representatives of healthcare workers and professional
societies representing relevant disciplines in first, second and tertiary health care
settings, home care and long-term care facilities. In addition, input was sought
from public health actors and experts (e.g., surveillance, vaccination programs)
and patient organizations. A Haddon matrix was made and seven key topics were
specified: (1) awareness, (2) prevention, (3) early warning, (4) patient management,
(5) post-sepsis rehabilitation, (6) advanced care planning and (7) surveillance
and research. For each item, core group members were defined. Each group
conducted literature reviews and developed recommendations tailored to the
Belgian healthcare system, with consensus achieved during plenary sessions. The
final document was externally reviewed by national and international experts. This
is the first document addressing comprehensively sepsis prevention and care in
Belgium, in its diverse presentations across the community and healthcare system.
The next critical steps will involve the establishment of an implementation team
and design of a detailed implementation plan.
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1 Introduction
1.1 A national plan to save lives

In 2017, the World Health Assembly (WHA) declared sepsis a
priority for global health. It urged member states to develop and
implement national strategies for sepsis prevention, diagnosis, and
management (1, 2). Seven years after this resolution, 16 countries
already prioritized sepsis in their national health policies.

Despite several attempts and the evidence from other countries
that coordinated sepsis programs save lives, reduce healthcare costs
and improve overall outcomes, Belgium still lacks coordinated action
until date. A national action plan should contain an overarching,
multidisciplinary, multi-stakeholder approach to prevent or mitigate
the burden of sepsis, including the different actors, the resources, tools
and structures needed, and the associated political decisions. As such,
it aims to provide a roadmap and structured framework for
implementation and follow-up of needed interventions, while
ensuring synergy with other existing public health programs.

1.2 The clinical aspects of sepsis

Sepsis is a life-threatening medical condition that occurs when the
body’s response to an infection causes intense inflammation, possibly
leading to a profound and dangerous decrease in perfusion (shock)
and failure of vital organs (3-5). Sepsis and septic shock are associated
with high mortality and substantial, long-lasting morbidity.
Depending on the location and population studied, about 25-30% of
patients with sepsis die from the condition, while hospital mortality
for septic shock approaches 40-60% (6).

Sepsis can develop in anyone, but should be considered more
carefully in those at higher risk, such as very young infants, older
adult, men, and pregnant women. Persons with chronic conditions, a
decreased immune status, a current or recent hospitalization, previous
sepsis episodes, limited education levels and living in socio-
economically challenging situations also face a higher risk (7-17).

A wide variety of microorganisms can trigger sepsis, including
bacteria, fungi, viruses, and parasites. The type of microorganism
often depends on the specific region and setting where the infection
occurs (18, 19). Of note, in only about 15-25% of sepsis cases the
micro-organisms responsible for the disease can be found (through
microbiological cultures) and serve as proof of invasive infection (20).

1.3 Diagnosing sepsis

Sepsis frequently presents as the clinical deterioration of common
and potentially preventable infections. Its early signs may not always
be recognized as warning signs by the patient, caretakers and
healthcare workers.

Diagnosing sepsis is challenging because no single laboratory or
imaging test can unequivocally confirm the condition. Instead,
diagnosis relies on a combination of clinical findings and laboratory
tests. As a result, sepsis is frequently missed in its early stages. For
example, a Dutch study involving 263 patients admitted to an intensive
care unit (ICU) revealed that 48.3% of these patients had consulted
their general practitioner (GP) in the days prior to their admission.
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Among these patients, only 64% were referred immediately, and in
43% the GP did not suspect an infection (21).

The current definition is based on the “Sepsis-3 criteria;
introduced by the Third International Consensus Definitions for
Sepsis and Septic Shock in 2016. According to these criteria, the key
criteria for diagnosing sepsis include the suspicion of infection-based
on clinical, laboratory or imaging findings- and evidence of organ
failure. Organ failure is defined by a Sequential Organ Failure
Assessment (SOFA) score of 2 points or more (4).

Septic shocks is defined as a subset of sepsis, characterized by
profound circulatory, cellular, and metabolic abnormalities that
significantly increase the risk of mortality. Clinically, patients with septic
shock can be identified by a vasopressor requirement to maintain a
mean arterial pressure of 65 mmHg or greater along with a serum lactate
level exceeding 2 mmol/L (>18 mg/dL) in the absence of hypovolemia.

1.4 Treatment of sepsis

Treatment of sepsis and septic shock involves the prompt
administration of antibiotics to target the underlying infection,
intravenous fluids to maintain blood pressure, and medications to
support organ function (22). This often requires intensive medical
care, including mechanical ventilation and other life-support
measures. Antibiotics are typically started before the specific cause of
infection is known (empiric treatment) and subsequently adjusted
once test results identify the pathogen (targeted treatment). However,
emerging antimicrobial resistance (AMR) poses a challenge, as there
may be a mismatch between the empirically chosen antimicrobial and
the difficult-to-treat micro-organism, potentially leading to treatment
failure and an increased risk of death. Therefore, adequate sepsis
management is closely related to the availability of accurate treatment
guidelines, effective antimicrobials and strategies to prevent further
emergence of AMR (23).

1.5 The aftermath of sepsis in sepsis
survivors

Sepsis survivors may experience long-term effects, including
prolonged organ dysfunction, necrosis of peripheral body parts (e.g.,
limbs or nose) requiring amputation, neurocognitive impairment,
mental health disorders, and an increased risk for new sepsis episodes.
In addition, sepsis survivors face an excess hazard of late cardiovascular
events, persisting up to 5 years following hospital discharge (24, 25).
A cohort study of 116,507 sepsis survivors revealed that 48.9% of
survivors experienced one or more adverse outcomes within the first
year after sepsis, including new dependency on chronic care, dialysis
or respiratory support, and even death (26, 27). As summarized in a
World Health Organization (WHO) report, about 1/3 of patients with
sepsis die within the first year, 1 out of 6 experience significant
morbidity, and 4 of 10 are readmitted within 90 days (28).

1.6 The burden of sepsis worldwide

The burden of sepsis is a combination of incidence and clinical
outcome (29). However, detailed epidemiological data on sepsis are
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limited, as it is primarily a clinical diagnosis and not systematically
registered in a standardized manner in most countries. The Global
Burden of Diseases Study estimated that approximately 49 million cases
occur every year worldwide, causing 11 million deaths, with the majority
occurring in low- and middle-income settings due to poverty, political
corruption, health inequity, and under-resourced and low-resilience
public health and acute health care delivery systems. Globally, 20
percent of all deaths are likely caused by sepsis (30). Alarmingly, nearly
3 million children annually die from sepsis, with fatality rates ranging
from 19% in developed countries up to 32% in developing countries.
The incidence of sepsis appears to be increasing, mainly due to higher
survival rates of very low birth weight infants and children with chronic
conditions as well as a higher incidence of infections caused by multi-
resistant bacteria. Most deaths from sepsis occur within the first days of
admission (31), but mortality can also happen months or years later.

The incidence of sepsis in Europe is substantial and increasing due
to an aging population. More than 3.4 million individuals develop
sepsis in Europe each year, with 700,000 deaths and one-third of
survivors dying within a year (19). Variety across European countries
is due to differences in healthcare infrastructure, population
demographics, and reporting practices.

1.7 Sepsis in Belgium

Epidemiologic data on sepsis in Belgium are limited and systematic
surveillance data are absent. A recent prospective cohort study described
1,690 episodes of suspected sepsis at the emergency department of a
tertiary hospital over a period of 13 months (32). Extrapolating these
findings, the annual sepsis cases in Belgium would exceed the number
described (1 = 40,952) in the Global Burden of Diseases Study (30, 33).
The only official surveillance data available for Belgium are on
healthcare-associated bloodstream infections (HABSI). Between 2013
and 2022, a gradually increasing incidence of HABSI, from 7.8/10,000
hospitalization days in 2013 to 9.2/10,000 in 2022 is described (34).

Sepsis imposes a significant burden on healthcare systems and
society. It generates both direct (whether healthcare-related or due to,
for instance, adapted education, transportation, housing) and indirect
costs (e.g., productivity loss, caregiver impact...) for the patients,
family, healthcare providers and insurers, as well as society. Given the
lack of proper data, estimating the total cost for an individual sepsis
patient and for society is very difficult in Belgium. However,
extrapolating from existing national and international literature, it is
reasonable to estimate an annual loss of Quality-adjusted Life-years
(QALY) for Belgium around 38,000 and the overall annual economic
burden likely above 1 billion Euro (range 0.3-4.3 billion).

Addressing the burden of sepsis in Belgium requires urgent,
coordinated, and evidence-based action. The lack of systematic
surveillance data, combined with the significant human and economic
costs, underscores the need for a national sepsis action plan that
prioritizes prevention, early recognition, and rapid response. Drawing
on global successes and best practices, this plan must establish
standardized surveillance systems, promote the implementation of
validated tools across care settings, and ensure equitable access to
sepsis care for vulnerable populations. By aligning with international
initiatives and leveraging multidisciplinary collaboration, Belgium
could not only improve patient outcomes and reduce healthcare costs
but also inspire other nations facing similar challenges.
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2 Methodology

In response to the WHA call in 2017, a bottom-up group of sepsis
experts from scientific organizations and patient groups submitted a
first proposal for a sepsis national action plan in 2021. After extensive
deliberation, a core working group was established to finalize the plan
in collaboration with various relevant scientific societies and patient
representatives. The multidisciplinary group of sepsis experts and
patient representatives was selected based on established collaborations
in research and patient care. The selection process prioritized individuals
and groups who had previously worked together on initiatives related
to sepsis. This group was given an official mandate by the Belgian
Minister of Health in December 2023. The core writing group defined
the scope of the plan and determined the methodology to be followed.

To further develop the plan, the core group addressed sepsis as a
public health issue within the Belgian healthcare system,
acknowledging its many parallels with other sudden health
emergencies, such as injuries or sudden cardiac arrest, which can lead
to severe harm and high costs. Describing such healthcare problems
in all its dimensions demands a broad and public health-orientated
conceptual framework. The Haddon matrix facilitates this process,
aiding in the identification and consideration, beyond mere causality
or chronology, of the means available for reducing the undesirable
mortality, morbidity, and healthcare costs related to sepsis (35-37).
The Haddon Matrix considers three main categories of factors (Host
Attributes, Vector or Agent Attributes and Environmental Attributes)
across three different phases (pre- to post-event). Each member of the
core writing group, in consultation with the groups they represented,
wrote out a full Haddon Matrix for the problem of sepsis and these
matrixes were then combined into one (Figure 1).

During a second meeting, seven recurring priority topics within
the combined matrix were identified for further exploration, serving
as a basis for subsequent recommendations to policy makers and
other relevant actors (Figure 2). For each of these seven topics, an
extended working group was created with members of the core writing
group but also content experts, and/or representatives of other
relevant groups and/or societies across the country.

Each working group conducted a thorough literature review to
provide evidence of the impact of the topic on important outcome
measures and implementation strategies, considering the type of
intervention (from a public health perspective) and its respective
priority. A Haddon Matrix in itself does not provide prioritization or
strategy. Therefore, a more general “public health” approach is necessary.
This approach provides a third dimension to the Matrix by evaluating
each possible intervention for among others its cost-effectiveness,
acceptability, feasibility, and equity (38-40), Literature review was
carried out as a rapid review, primarily focusing on systematic reviews,
guidelines and/or pivotal clinical studies published after 01/01/2000.
Studies included needed to demonstrate a link between the key
identified topic and any important outcome. Non-human, non-English,
research from low and middle-income countries as well as letters,
commentaries and opinions were excluded from this review (41).

Finally, based on their literature evaluation and consensus
discussions, the working groups proposed recommendations and
provided insights and arguments to support them. These proposals
were subsequently discussed during an in-dept one-day conclave. As
final step, the draft plan was reviewed by a reading panel of national
and international experts in infectious diseases, sepsis, public health
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Seven key topics of the Belgian sepsis national action plan.

and/or healthcare organizations who had not previously been involved
in the process.

3 Priority topics
3.1 Awareness and knowledge on sepsis

Awareness and knowledge of sepsis among both the general
public and healthcare professionals (HCPs) are crucial factors in the
prevention, early recognition and clinical management of sepsis, yet
often lacking. Awareness refers to the mere recognition of sepsis,
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something which can be raised through large-scale campaigns with
easy-to-remember messages (42). Knowledge, on the other hand, also
involves understanding and proficiency. It is a more lengthy,
structured and nuanced process, that feeds into the professional
intuition. Limited evidence exists about the current state of sepsis
awareness and early recognition in Belgium. A recent survey
conducted by a Belgian sepsis patient representative group, Sepsibel,
involved 2,000 participants. The results revealed that two-thirds of
respondents had never heard of sepsis before. Only one in five
participants understood that sepsis is an extreme reaction of the
immune system. However, 70% expressed a desire to learn more about
sepsis (43).
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3.1.1 Public awareness

Fiest et al. conducted an exhaustive systematic review in 2022 and
identified 80 studies that reported on awareness and knowledge of
sepsis among patients, the public, or HCPs (nurses, physicians,
emergency medical technicians) (44). Overall, public awareness of
sepsis appeared quite low, although there were considerable variations
among different countries and some indication of gradual
improvement over time. In the case of pediatric sepsis, research
indicated that up to 33% of sepsis deaths in children could
be attributed to delays in seeking medical care by parents (45). Indeed,
pediatric sepsis most commonly starts in the community, and the
decision and timing of parents in seeking medical care for children
contributes significantly to sepsis-related outcomes of children
(46, 47).

3.1.2 Healthcare provider awareness

Although HCPs generally have a better awareness and knowledge
of sepsis compared to the general public, they may still underestimate
its actual mortality risk. HCPs working in hospital settings tend to
demonstrate better awareness than their counterparts in prehospital
settings (44). Data on sepsis awareness among first-line HCPs are
limited. A Dutch observational study found that over one-third of
sepsis patients initially assessed by a GP were not referred to a hospital.
The highest mortality rates were observed in those in whom the GP
did not suspect an infection (21). GPs primarily rely on intuition to
diagnose sepsis and are often unfamiliar with more formal criteria for
suspected sepsis (48).

Despite their crucial frontline position, there is little evidence
regarding sepsis knowledge of other (paramedical) first-line HCPs,
such as home care or residential care nurses. Pharmacists could play
a key role in informing the public in prehospital settings. In hospitals,
the involvement of pharmacists has been associated with reduced time
to adequate antibiotic administration (49).

3.1.3 Interventions to raise public awareness

Several international initiatives, such as the Surviving Sepsis
Campaign and the World Sepsis Day (Global Sepsis Alliance), have
gradually increased overall sepsis awareness over the past three
decades (44). Additionally, several countries have already implemented
large-scale promotion campaigns to improve sepsis awareness such as
Think Sepsis! and Just Ask “Could it be sepsis?” While the impact of
such interventions remains uncertain, evidence from other major
health problems, like stroke, suggests a clear potential for improvement
in early recognition and overall outcome (44, 50-54).

Promotion campaigns should combine general understandable
messages for the public and targeted messages for high-risk
populations, e.g., immunosuppressed individuals and children at-risk.
There should be special attention to different languages and hard-to-
reach groups. While broad campaigns may generate more visibility
and overall support, they may also lead to overconsumption and
increased anxiety. It is therefore important that campaigns are
carefully planned, in synergy with other pre-existing initiatives [such
as antimicrobial stewardship (AMS)] and integrated into a broader
public health strategy. It is crucial to evaluate their impact as part of
an audit cycle considering both short- and long-term effects.

Specifically targeted campaigns should be developed, focusing
on sepsis in children. Fever is common in children and the early
signs of sepsis can be challenging for parents and caregivers to
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recognize. Again, while it is vital to avoid late recognition of
sepsis, overtreatment should be prevented. To support this, an
easy-to-use triage tool for caregivers and healthcare providers
-similar to the “red flag” system from the National Institute for
Health and Care Excellence (NICE UK) (55) or the Perth
Children’s Hospital Escalation System- should be implemented
and actively promoted.

Key public information sources include mass media and social
media. A dedicated webpage could be created to share
communications, educational materials, and personal stories. Such
narratives are powerful motivators for the public to seek sepsis-
related information.

3.1.4 Interventions to raise awareness among
HCPs

Increasing awareness among HCPs primarily requires integrating
education content into healthcare curricula. Most medical schools in
Belgium have included sepsis in their curricula, yet no minimum
formal learning objectives currently exist. Additionally, nursing
programs need to strengthen their training in sepsis and infectious
diseases. Undergraduate medical training should emphasize sepsis as
a rare but specific condition.

A 2022 systematic review indicated that for nurses, interventions
such as educational sessions, simulations, positive reinforcement
through success stories in sepsis treatment, decision-support tools and
standard protocols contribute to improved sepsis management (56).
It is most likely that similar interventions would benefit healthcare
providers working in long-term care facilities (LTCFs), although the
available evidence for this group is limited. Implementing models for
rapid structured communication are considered important for all
healthcare providers (57, 58).

To ensure the effectiveness of these awareness-raising
interventions among HCPs, it is essential to establish minimal
requirements for training programs related to sepsis and to monitor
the impact of educational interventions on HCP’s behavior and patient
outcomes, through pre- and post-intervention assessments coupled
with follow-up of patient outcomes.

3.2 Prevention of sepsis and safeguarding
treatment options

When focusing on the prevention of sepsis, it is important to
distinguish the different settings where sepsis may occur, as each
setting comes with different challenges and possibilities. These settings
include (1) the community (i.e., at home), (2) the acute healthcare
setting (i.e., during or shortly after a hospitalization), and (3) the
chronic care setting, i.e., LTCE The acute healthcare setting is
characterized by a high patient turnover and relative number of
invasive procedures, but also by already existing infection prevention
and control (IPC) activities and expertise.

3.2.1 In the community

“Community-acquired sepsis” refers to sepsis complicating an
infection or disease occurring at home. Given the heterogeneity of
community-acquired sepsis, prevention needs to incorporate a broad
set of actions. These include ensuring sufficient access to healthcare,
improving health and vaccination literacy, enabling vaccination
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programs and offering adequate management of less severe infections
with prudent use of antibiotics.

Access to healthcare is a crucial factor for preventing community-
acquired sepsis and is influenced by a person’s social determinants of
health. Key determinants relating to sepsis are socioeconomic status
(i.e., person’s economic resources, education level, and occupation),
access to healthcare services, housing conditions, administrative
status, food safety, education level, occupational exposure, social
networking and social status. The increase in non-communicable
health and the overall aging of our population generated new, rapidly
growing vulnerable groups. In addition, the growing number of
patients with devices and catheters at home presents particular
challenges. These patients, for instance, are more vulnerable to
colonization with Methicillin-resistant Staphylococcus aureus (MRSA)
and other multidrug-resistant organisms (MDROs), for which
decolonization and follow-up programs need to be organized. Other
societal phenomena, such as the increase of single-parent families and
migration contribute to socioeconomic vulnerability. Homelessness is
probably the most extreme social determinant jeopardizing health and
a growing problem in several EU member states. Recent counting
studies -by definition underestimated- mention at least 19.547
homeless persons in Flanders and at least 7,134 in Brussels (59).
During the COVID-19 pandemic, homeless people experienced
higher rates of hospitalization and mortality than the general
population, lower vaccination rates, and suffered negative mental
health impacts (60). Health literacy -the ability to access, understand,
evaluate, and use health information to make informed decisions
about health- is a critical factor for reducing community-acquired
sepsis. Currently, one-third of the Belgian adult population has a low
level of health literacy. Typically, people in poor health, older people,
and lower educated people have a lower level of health literacy,
although they have higher needs (61).

Vaccination programs for children and at-risk adults play a crucial
role in preventing community-acquired sepsis. Vaccines for
Streptococcus pneumoniae, Neisseria meningitidis and Haemophiles
influenzae, but also for influenza and COVID-19, have proven
effective in reducing the burden of pneumonia and meningitis
potentially complicated by sepsis and death and even in reducing the
burden of antimicrobial resistance. Children in Belgium receive these
vaccines routinely in current vaccine programs, which has led to very
high coverage rates in Belgium (62-64). However, for adults, most
vaccines -except influenza and SARS-CoV2- are often costly and not
systematically offered to high-risk persons. Moreover, people may not
be aware of their high-risk status or lack confidence in or proper
information about the required vaccinations. They might fear side
effects or doubt the necessity or effectiveness. The Flemish regional
government recently issued strategic targets for 2030 for adults, based
on periodic assessments of vaccination coverage in target populations,
which showed vaccination levels far below WHO targets. Specific
targets for influenza vaccination include the ambition to reach 90%
coverage in pregnant women, 80% in healthy persons >65 years old,
and 90% in healthcare workers. For pneumococcal vaccination in
healthy adults aged 65 and older, coverage rates should be at least
50% (65).

Preventing sepsis begins with awareness and early recognition,
followed by appropriate management of infectious diseases regardless
of their severity. This includes addressing urinary and respiratory tract
infections as well as ensuring adequate wound and dental care.
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However, many infections are self-limiting and may not necessitate
antibiotic treatment (66, 67). AMS programs aim to ensure appropriate
antibiotic prescribing, balancing the need for timely infection
treatment with efforts to avoid the overuse of antibiotics, which can
lead to antimicrobial resistance (68). Particularly in primary care
settings, diagnostic stewardship has emerged as a crucial aspect of
AMS (69). Diagnostic stewardship aims to optimize the diagnostic
process to ensure accurate identification of bacterial infections,
thereby facilitating targeted antibiotic therapy while minimizing
unnecessary antibiotic use.

3.2.2 In the acute care (hospital) setting

Healthcare-associated infections (HAIs) are defined as infections
that manifest during a patient’s hospitalization but are not yet present
or incubating upon admission (70). Intrinsic risk factors for HAIs
include patient-related factors such as age, immune status,
co-morbidities, and acute conditions at the time of admission.
Extrinsic factors involve endogenous sources, like previous
colonization, and exogenous sources, such as contaminated hospital
surfaces, equipment, or transmission via healthcare workers” hands
(71). Hospital-associated bloodstream infections are defined as
laboratory-confirmed BSIs occurring two or more days after
admission at the hospital. In Belgium, a 2022 report by Sciensano’s
National Surveillance of Bloodstream Infections found a HABSI rate
of 5.4 patients per 1,000 hospitalizations, with 43% of cases linked to
invasive devices (34).

IPC interventions aim to reduce healthcare-associated sepsis and
decrease the incidence of major types of preventable HAIs: central-
line-associated BSIs, catheter-associated urinary tract infections
(UTIs), surgical-site infections, Clostridioides difficile and hospital-
acquired pneumonia (mainly ventilator-associated pneumonia) (72—
74). The main IPC pillars are standard precautions, including hand
hygiene, hygiene in the direct patient environment, use of personal
protective equipment, sterilization of medical devices and waste
management, transmission-based precautions, including adequate
screening practices, and care bundles to prevent specific HAI or
(e.g.
Enterococci) (72). Overcrowding and inadequate staffing are important

focused on specific pathogens Vancomycin-Resistant
contributing factors to HAI, and this should also be acknowledged in
any IPC planning.

Proper IPC planning demands adaptation to the local context,
incorporating local and regional guidelines and programs. Actually
available guidelines on IPC in Belgium include recommendations for
hand hygiene, MDROs, BSIs related to intravascular catheters, UTIs,
postoperative infections and the prevention of Clostridium difficile
infections (75). However, guidelines for central-line associated BSI, for
Candida auris infections and hospital- or ventilator-associated
pneumonia prevention, as well as monitoring tools like compliance
measurement systems, remain under development.

The adverse outcome of sepsis and the increasing challenge of
AMR are inextricably linked, underscoring that any comprehensive
program designed to improve outcomes in sepsis must incorporate
AMS. Recent Surviving Sepsis Campaign guidelines address these
concerns. National guidelines for antibiotic therapy, as issued by the
BVIKM/SBIMC require urgent revision and should be easily available
as a basis for empirical schemes in hospitals (76).

Numerous systematic reviews have investigated the influence of
AMS interventions in hospital settings on individual patient outcomes,
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potentially mediated through sepsis. Generally, these interventions
have demonstrated an overall reduction in antibiotic consumption
without adverse effects on patients. Limited evidence suggests that
specific AMS interventions, such as biomarker use, therapeutic drug
monitoring and restrictions, are linked to improved outcomes,
including reduced mortality and lower risk of superinfections (77).
Evidence in pediatric settings and nursing homes is largely
lacking (78).

In Belgian acute care hospitals, antibiotic policy groups or
management teams are entrusted with facilitating AMS by developing
antibiotic formularies and locally adapted guidelines for antibiotic use,
providing permanent education and monitoring antibiotic
consumption and resistance. These antibiotic management teams are
positioned as a subgroup within their institution’s Drugs and
Therapeutics Committee. Their composition, mandate and tasks are
consolidated in the legislation on hospitals, and an annual budget of
3.6 million Euros is divided among these hospitals according to the
number of beds (79-81).

3.2.3 In the chronic care setting

LTCFs, such as nursing homes, institutions for persons with
disabilities, rehabilitation centers, and psychiatric hospitals,
provide home-replacing settings for persons with specific care
needs because of age, frailty or physical or mental disabilities.
Because of their context and population characteristics, the risk of
HAI is high.

Since 2009, HAT and the use of antimicrobials in Belgian LTCF
have been intermittently monitored as part of the ongoing HALT
study (82). According to the 2021 report, the top 3 most reported
HAIs are UTIs, respiratory infections and skin infections/gastro-
intestinal infections. While all these can evolve into sepsis, the latter
is currently not reported and thus unknown. Nursing homes are
required to maintain a minimum record of specific data, but the
structure for HAI surveillance in LTCFs is not standardized in
Belgium. Participation in national surveillance programs is
encouraged yet not mandatory. Moreover, the quality insurance of
care in LTCFs is currently not a federal but a regional
government responsibility.

Reducing HAI in LTCF by appropriate IPC interventions is clearly
important. However, the available evidence on the effectiveness of
these IPC interventions in LTCF is very limited. A systematic review
by Lee et al. concluded that IPC programs, with at least four core
elements from the WHO multimodal strategy, effectively reduced
HAISs in nursing homes (72, 83). Enhancing hand hygiene, minimizing
and improving catheter use, and employing enhanced barrier
precautions, are practices that reduce UTIs in nursing home residents.
However, most studies were underpowered to reach statistical
significance (84). Wong et al. conducted a systematic review evaluating
IPC interventions’ effectiveness in reducing MRSA. They could not
find a clear benefit for specific interventions and thus concluded that
standard precautions such as hand hygiene, environmental cleaning,
and staff education, which are low-cost and not menacing to residents,
should be the optimal approach in LTCFs (85).

In the effort to strengthen IPC in LTCFs, several initiatives have
been launched in Belgium over the past years by either the federal or
regional authorities, including two-yearly hand hygiene campaigns, a
Flemish UTI prevention campaign, the new Flemish strategic
vaccination objectives 2024-2030 and the specific incorporation of
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oral hygiene guidelines within the infection prevention instrument for
nursing homes (65, 86-88).

A Belgian surveillance tool, the Infection Risk Scan (IRIS) (89),
has become available to measure the quality of infection control and
antimicrobial use and to support the implementation of specific
improvement plans. Dedicated first-line outbreak support teams
(whether or not in collaboration with hospital outbreak support
teams) have started collaborations with LTCF to support such
implementation practices.

Despite several recent investments in IPC strategies in Belgium,
significant needs remain requiring focused action. In Belgium, LTCF-
specific IPC guidelines are not yet available for many situations,
commonly leading to the adaptation of hospital guidelines for use in
LTCFs. The COVID-19 crisis in LTCFs has also revealed shortages of
qualitative personal protective materials and sufficiently trained
healthcare workers. Further on, the role and training of the
coordinating LTCF clinician in IPC and AMS remains unclear.

Due to their possible frailty and gaps in guidelines, surveillance
and HAlI-trained staff, LTCF residents face increased risks from
inappropriate antibiotic use. Symptoms of infection may be atypical,
cognitive impairment limits communication of symptoms, and risks
for the acquisition of resistant organisms are increased due to aging
immune systems, complex comorbidities and frequent hospitalizations
(90). Inappropriate antibiotic use results in increased risk of adverse
drug events, Clostridioides difficile infection and infection with
MDROs (91). The local coordinating physician could promote
prudent antibiotic use and foster AMS in a LTCE. They currently have
an unclear mandate and are often confronted with the prescription
autonomy of colleagues (83, 84).

3.3 Early recognition and rapid response
systems

Early recognition using standardized screening has a proven
impact on outcomes in sepsis and is, as such, a key part of any sepsis
quality improvement project (92, 93). Effective screening requires
good test performance and integration into a system that ensures
timely and adequate responses when specific thresholds are met.
Notably, the test performance of such tools and the subsequent
response certainly depends on the context in which it is implemented.
In Belgium, evidence on the effectiveness of sepsis screening tools and
rapid response systems across different care settings remains limited.
Scheer et al’s European survey suggests there is still significant room
for improvement in sepsis recognition and response, particularly in
standardizing screening protocols and ensuring adherence across
healthcare facilities (94). Belgium could benefit from investing in
tailored sepsis screening systems -such as the National Early Warning
Score (NEWS)- that are adaptable to local contexts, combined with
rapid response protocols to ensure early intervention and
improved outcomes.

3.3.1 Sepsis screening tools
3.3.1.1 Primary care
Recognizing sepsis can be challenging in primary care due to

lower a priori probability, delays in obtaining imaging or laboratory
results, and other variables. Sepsis screening tools can assist primary
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(PCPs) in should
be implemented as part of their standard care within a broader

care providers recognizing sepsis and
strategy, including patient education (95). Considering the local
context and available resources, the National Early Warning Score
(NEWS) might be most suitable, given its simplicity and the
consistency with its use in other healthcare settings. Studies have
found that higher NEWS values at GP referral are associated with
faster medical review and poorer clinical outcomes in secondary care
(96). NEWS has been successfully implemented in certain out-of-
hours primary care services, showing continuous improvement in the
proportion of patients with objective signs allowing NEWS calculation
prior to hospital referral (97).

3.3.1.2 Long-term facility care

For LTCE solid evidence on screening tools with a sufficiently
good test performance is still lacking. An early detection tool for
sepsis in LTCF residents, developed by the Minnesota Hospital
Association (3-100 s criteria) was described in a small observational
study with a sensitivity of 79% and a specificity of 69% (98, 99). While
evidence specific to LTCFs remains limited, studies suggest that
NEWS, when adapted to the specific needs of frail older adult
populations, can detect early clinical deterioration (100). Further
validation in LTCF settings is required to confirm its utility and
optimize thresholds to account for atypical presentations common in
older adults.

3.3.1.3 Emergency care

Emergency Departments (EDs) use triage systems, such as the
Manchester triage system, to identify critically ill patients and provide
thresholds and timings for subsequent medical consults and associated
actions. Although not developed to do so, Manchester triage has
shown acceptable sensitivity and negative predictive value for
predicting sepsis in patients with fever (101, 102). The defined
subsequent response is, however, not tailored to the needs of the sepsis
patient, so additional screening and response tools are recommended.
NEWS might provide added value when embedded in a rapid
response system. Combining screening tools with early bedside point-
of-care lactate testing is advised. Importantly, the performance
requirements for cost-effective point-of-care sepsis tests in Belgium
must still be explored (103). To further enhance sepsis recognition and
response in EDs, advanced technologies such as machine learning
offer significant potential (104).

3.3.14 Intensive care unit ICU

Screening strategies for sepsis in the ICU are crucial for early
detection and improved outcomes. Several scoring systems, including
NEWS2 and biomarkers have been evaluated for their ability to
predict sepsis and its severity. ICU settings present unique
opportunities for developing and implementing machine learning and
artificial intelligence to improve early sepsis detection. Several studies
have demonstrated that machine learning models can enhance the
predictive accuracy of early warning systems by analyzing vast
amounts of real-time data, including vital signs, laboratory results, and
clinical observations. For instance, machine learning models can
identify subtle patterns of deterioration that may precede clinical
recognition, leading to a reduction in sepsis-related mortality when
integrated into routine ICU workflows (105, 106). Challenges remain,
such as ensuring data interoperability, addressing ethical concerns

Frontiers in Public Health

10.3389/fpubh.2025.1575502

related to Al decision-making, and validating these tools across
diverse ICU populations.

3.3.1.5 General ward

General ward care represents one of the most significant
opportunities for improving sepsis outcomes, as the level of sepsis-
specific knowledge and intensity of patient monitoring are often lower
compared to critical care settings. Early recognition depends on
standardized collection of vital signs and clinical observations,
incorporated in clinical screening tools to allow for early supportive
care. The NEWS has demonstrated strong performance in this setting,
particularly when combined with a global “feeling of concern”—a
clinical intuition frequently expressed by the bedside nurse. Nurse
intuition can be integrated into NEWS adaptations or formalized by
the Nurse Intuition Patient Deterioration Score (107, 108). In addition,
continuous monitoring of vital signs using wearables or other smart
devices is being investigated in both hospital wards and ambulatory
care. Results remain yet conflicting regarding their clinical
effectiveness, largely due to limitations in reliability, cost, and
interoperability with existing hospital systems (109, 110).

3.3.1.6 Screening in children and older adult

The performance of NEWS as an early warning tool is significantly
lower in both children and older adult, necessitating the consideration
of alternative scores (111).

In children, sepsis can present with atypical or nonspecific initial
clinical symptoms. Although there is consensus about the benefits of
early warning scores and rapid response teams, no existing score has
demonstrated adequate test performance for this population. This
partly stems from the lack of a pediatric-specific definition of sepsis
(112-114). Recently, the Phoenix Sepsis Score, which provides
international consensus criteria for pediatric sepsis, was published
(115). This might provide a theoretical basis for the development of
an updated pediatric early warning score.

Older adult patients with sepsis often present with atypical
symptoms and signs. For example, older adult patients with sepsis may
present with higher blood pressure because of arterial stiffness, a lower
maximal heart rate, reduced arterial oxygen due to a ventilation-
perfusion mismatch and lower body temperature. Considering these
different physiological thresholds for clinical deterioration and
changes in functional status, it is essential to validate and implement
a specific EWS for older adult patients (116, 117).

3.3.2 Implementing sepsis screening in Belgium
Any early warning score is only relevant if it is incorporated into
a broader, well-coordinated system of early and appropriate response.
Crossing specific score thresholds must trigger clear, standardized
actions, such as intensified monitoring, timely bedside evaluation by
trained providers, and escalation to advanced care when necessary.
Without such a structured response system, their potential to improve
patient outcomes and reduce delays in critical interventions is limited.

3.4 Early adequate treatment
Sepsis can lead to severe morbidity or mortality if not timely and

appropriately treated. To describe factors that positively impact the
outcome, we borrow two concepts well-known in the literature on
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sudden cardiac arrest. First, the Utstein Formula for Survival describes
the potential for survival as the product of medical science, educational
efficiency, and local implementation (118). Second, the Chain of
Survival identifies all necessary steps to treat cardiac arrest (119).
Suboptimal care in any given step will diminish the chances of good
outcome, even if other steps are of high quality. This chain is equally
applicable to sepsis, including the following linked parts: Early
recognition and access to emergency medical care, early basic support,
early advanced support, intensive care treatment, and recovery care.
Optimizing care in each step should be based on scientific evidence
but equally focused on education and implementation strategies
(formula for Survival).

“Basic” sepsis care providers should be able to provide necessary
early treatment, depending on their context and in line with their
expected level of knowledge and skills. Basic sepsis care includes early
fluid resuscitation, taking (blood) samples for biochemistry (serum
lactate) and cultures, and starting appropriate antibiotics in a timely
way (22, 120). Blood cultures remain the gold standard in the
laboratory diagnosis of BSI and associated sepsis.

Healthcare systems should have dedicated procedures and always
ensure easy access to support “basic” providers (121). Healthcare
providers working with populations where sepsis presents atypical
(e.g., young children and older adult), should be specifically trained
to recognize sepsis and start early treatment. They should also
be trained to prevent infection transmission. In addition, systems
should have comprehensive “isolation” plans in place.

More “advanced” treatments should be the remit of “advanced
care” teams, such as -for Belgium-the Prehospital Intervention Team
(PIT), the physician-based “Mobiele Urgentiegroep” (MUG) or
“Service Mobile d'Urgence et de Réanimation” (SMUR) teams, or the
in-hospital rapid response teams. These dedicated teams should
be specifically trained for the specific “advanced” medical
interventions, for instance, the early initiation of vasoactive drug, and
more broadly, for the “team-based” approach to care (112). They
should institute further diagnostics to identify the focus of the
underlying infection and sepsis-associated organ failure (22, 112, 122).
The effectiveness of therapeutic interventions can be monitored in
many ways, but should at least include monitoring of urine output,
mean arterial blood pressure (MAP) and lactate clearance (123).
Biomarkers might help diagnose sepsis. Despite some papers
highlighting the potential of procalcitonin or pancreatic stone protein
(PSP) (124), none of the more recent biomarkers has yet proven
improved test performance compared to C-reactive protein (CRP) (22,
125). Finally, advanced care teams should have protocols and
communication plans for the timely referral of critical patients to
intensive care (22).

Adequate patient-centered intensive care is another important
link in the chain of survival. Early rehabilitation is important, and the
necessary staff should be available. Teams should have timely access
to all diagnostic and therapeutic resources. Laboratories need to
organize their processes so that preliminary and final results of blood
cultures can be communicated as soon as possible. ICU and pediatric
PICU should have specific procedures in place for the management of
sepsis and septic shock patients, including adequate antibiotic
management, early source control, advanced organ support, family-
centered care and early rehabilitation. They should have a well-defined
protocol for early referral of patients needing care that exceeds the
capabilities of their department (22, 126-128).
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Truly improving outcome demands not only a focus on science,
but equally on education and implementation strategies. Providing
education on sepsis and (early) treatment has proven to be a crucial
yet challenging step (129, 130). Importantly, sepsis care is team-based,
and a team approach should be an integral part of any training.
Procedures should be in place to facilitate life-long learning rather
than one-off initiatives (131, 132). Currently, no single optimal
strategy is described in the literature to implement early adequate
sepsis care. Combining educational programs and clinical-decision
support tools is very effective (133, 134). Overcrowding at the
emergency department and ICU can have a negative impact on
guideline adherence (135, 136). Real-time electronic surveillance
might help in such situations, yet studies fail to confirm this potential
positive effect (137). Further identified barriers to guideline
implementation are patient-related (advanced age, comorbidity,
cryptic shock...) or organizational (clinician inexperience, lack of
interprofessional collaboration, interhospital transfers, staff shortage)
(121, 135, 138).

3.5 Post-sepsis care and rehabilitation

Post-Sepsis Syndrome (PSS) exists when there are consistent
cognitive, emotional, physical, and medical defects after sepsis. PSS
persists for weeks and even years after hospital discharge, occurring
in more than half of sepsis survivors. In the worst cases, the sequelae
can last for life. Patients hospitalized due to sepsis have an increased
risk of readmission due to infection, cognitive impairment, mental
and immunological problems, renal failure, and importantly
cerebrovascular or cardiovascular events compared to non-sepsis
hospitalized persons, as well as a higher risk of reduced quality of life
(QoL) and death (24, 27, 139-143). Sepsis survivors are vulnerable to
developing multi-organ and systemic sequelae and may experience
exacerbation of existing medical conditions. Over half of them
develop at least one new medical, psychological, or cognitive diagnosis
after hospital discharge. Three out of ten will die during the first year
after sepsis (26, 27, 141).

Physically, individuals may encounter challenges ranging from
new functional limitations, muscle weakness and respiratory muscle
weakness to amputations and cachexia (144-146). Critical illness
polyneuropathy and myopathy can manifest alongside functional
dependence and reduced endurance. The aftermath of sepsis often
involves profound fatigue and dysphagia (147-149). Regarding
neurocognitive impairments, dysfunctions were observed in attention
and information processing, visuospatial or visuoperceptual, memory
and executive functions (144, 150, 151). Mental health and overall
well-being may be affected, with depression, anxiety, and
posttraumatic stress symptoms impacting a notable portion of
survivors (147). As the initial focus will be on organ failure and
recovery, emotional and cognitive disorders in patients and/or family
members might be diagnosed (too) late. Ideally, every sepsis patient
(and caregivers) -as soon as he or she is cooperative- should, therefore,
receive a brief screening in terms of cognition and mood. Post-sepsis
sequelae also have an important economic impact due to both
prolonged productivity loss and markedly increased long-term
healthcare consumption (152-154).

There is a clear overlap between PSS and the recently described
(conceptual broader) Post-Intensive Care Syndrome (PICS) (155). The
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PICS model describes how physical and neuropsychological
impairments of the patient, and a decreased psychological well-being
of family and caregivers can generate worse health-related QoL. Each
of these pillars, in turn, then targets for therapeutic interventions (156).

By implementing an individualized, multidisciplinary approach,
injury in sepsis can be mitigated and improve outcomes. Once
hemodynamically stabilized, early nutritional support is crucial for
patients with sepsis. Early mobilization is strongly advised between
the second and fifth day after ICU admission (157). This proactive
approach to rehabilitation can lead to various benefits, including
improved ventilation, shortened ICU stays, reduced incidence of
delirium or thromboembolism, increased walking distance,
normalization of blood pressure and enhanced overall
QoL. Mobilization can either be passive, for example by motorized
devices, or active, once patient participation is possible (158).

Early occupational therapy further leads to reduced incidence and
duration of delirium, decreased time on mechanical ventilation,
shorter hospital stays, and cost savings (159, 160). Tasks include
functional activities like active upper limb exercises, activities of daily
living (ADL) training, and transfer training to maintain mobility and
prevent complications like nerve injury and contractures (161).
Occupational therapists also manage environmental controls,
communication skills, and basic adaptations such as using adapted
cutlery and ergonomic measures.

Being mechanically ventilated or experiencing severe critical
illness are two major risk factors for dysphagia (162). Systematic
screening for dysphagia is therefore recommended in all ICU (sepsis)
patients. The diagnosis of dysphagia is made by a swallow evaluation
conducted by a trained speech pathologist or by a flexible endoscopic
evaluation of swallowing (148, 163). Possible treatment options for
dysphagia include postural changes, dietary texture modifications, and
interventions aiming to improve swallowing function (162).

Older adult patients are at increased risk of developing sepsis. The
overall demand for ICU care in very old patients (80+) has increased
significantly, even in those most frail. Properly determining the
current health state and the frailty of such patients well before a
potential ICU admission is important. This should lead to shared
decision-making about the level of care wanted in certain
circumstances (see 3.6 ethical considerations), taking into account the
chances of survival with good functional outcome (145, 164-166).
Children are equally at risk for long-term morbidity after sepsis.
Compared with adults, children have a far greater range of
developmental stages and therefore rehabilitation needs and goals,
physical but also cognitive, emotional and (neuro)psychological (167,
168). Recent prospective data reported that up to 28% of children
surviving sepsis developed a new disability by the time of hospital
discharge (169). Neurophysiological and academic difficulties have
also been described. Some families can demonstrate persistently
elevated distress and family dysfunction. Psychological support and
family education seem to play an even more vital role in long-term
pediatric rehabilitation programs than in those for adults.

3.6 Ethical considerations

Sepsis is responsible for many deaths and might generate in those
surviving long-term morbidity and associated economic costs (8, 165).
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Timely adequate prevention, recognition and treatment can improve
outcomes. A Sepsis National Action Plan (SNAP) identifies strategies
to do so. However, for all potential benefits, such a plan inherently
incorporates risks. It can increase resource use and negatively impact
proper AMS. It can create unrealistic expectations of outcomes and
feed therapeutic tenacity (170).

The number of very old (80+) people in society is growing
rapidly. When people over 80 are adequately informed about the
impact and consequences of invasive procedures and treatment,
such as invasive mechanical ventilation in the ICU, a significant
proportion of them appear rather reluctant to accept life-sustaining
treatments (171). Patients over 80 are, however, rarely asked for
their opinion regarding a transfer to ICU (172). This entails the risk
of over- or undertreatment. Treatment limitation decisions are often
based on information collected in the first 48-72 h of ICU care, as
individual patient’s values and preferences are not always clear upon
admission. There is a clear risk for a self-fulfilling prophecy (173-
177). Several studies show that the existence of for instance a
do-not-attempt-resuscitation (DNAR) order, even if only for
resuscitation, is in itself associated with decreased survival
regardless of disease severity or comorbidities (178-182). While
DNAR orders are not synonymous with “do not treat,” they may
thus unintentionally limit aggressive treatment for, e.g., severe
sepsis patients, especially in older adults.

In contrast, functional decline -even if substantial- does not
necessarily lead to self-perceived poor QoL and likewise unwillingness
to receive life-sustaining therapy (183-185). While many people in
tempore non suspecto would identify a loss of independence as
unacceptable, this may be far less clear once actual intensive care need
occurs. This knowledge is important when guiding shared-decision
making on ICU admission and life-sustaining treatments, taking into
account that, even for frail patients, reliable risk prediction of long-
term outcomes is sometimes difficult (176, 177, 185-189). Moreover,
acutely occurring frailty might still be a dynamic condition and while
it often worsens over time, it can also improve (190).

Considering the current ethical principles that guide our practice
(autonomy, beneficence, nonmaleficence and justice), it is essential
that an a priori discussion about goals of care should take place with
the patient, his relatives and healthcare providers (Belgian Law Patient
rights). Too often this only happens at the very end (if ever). A sepsis
study in five US teaching hospitals (n = 2,956) indicated that patients
who died during hospitalization had a reduced QoL even before
hospitalization (191). They preferred less aggressive treatment, but less
aggressive care was explicitly considered only when death was
imminent. One out of four patients died with severe pain and one out
of three with severe confusion. Advance care planning (ACP) based
on shared decision-making might improve such reality (149, 189). It
is important to understand that ACP differs from installing a DNAR
order in many ways. Most DNAR orders are decided during
hospitalization for severe conditions, most often in the first 24-48 h of
admission (192). While it might include a specific DNAR order, ACP
has and needs to have a much broader focus. It allows individuals to
clearly define their goals and preferences for future care, to thoroughly
discuss these with family and HCP, and to record and review these
preferences as appropriate. ACP is ideally done before the actual
deterioration occurs, although revision of the set goals might
be considered at any moment.
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Despite national guidance in many countries, the actual number
of patients with available advance directives and/or defined care goals
is limited, even in those with a high risk of adverse outcomes (186,
193-198). For instance, in Flemish residential care centers, where the
oldest and most vulnerable patients reside, 40% did not have an ACP
in 2022 (199).

For many patients, palliative care might be appropriate as part of
their ACP. Palliative care focuses on the relief of suffering, but not
necessarily limits any further treatment of for instance comorbidities
(165). It is not because people are in palliative care that they would not
call upon emergency services, nor that they would not deserve
treatment under certain conditions. Many would not want additional
harm from hospitalization, but would still profit from short-term
therapies, such as intravenous antibiotics or oxygen, if these could
be provided in their own environment (200-203). Many healthcare
providers find it challenging to withdraw a therapy initiated in an
emergency, even when it is no longer in the patients best interest.
However, from an ethical perspective, discontinuing such therapy may
often be the more appropriate choice, particularly when done in a
comfortable and controlled manner. Healthcare providers should
be aware of potential barriers to appropriate palliative care and try to
improve them. For instance, patients and families might disagree
among themselves. Healthcare providers might have difficulty
estimating their patient’s decision-making capacity. Considering that
ACP is time and resource-consuming, there is also a need for
additional incentives, either legal or financial.

ACP should be an integral part of any large-scale communication
about critical illness and, specifically, sepsis. Finally, to prevent
miscommunication or ambiguity and avoid delay in appropriate care,
it is important that a patient’s advance directives become available and
accessible at any moment 24/7 for all involved healthcare providers,
via for instance an electronic platform, the patient’s e-health box,
passport or other.

3.7 Surveillance and research

Our understanding of the incidence, circumstances, care
provided, and outcomes for sepsis patients within the Belgian
healthcare system needs to be completed. Current surveillance efforts
-by Sciensano, the federal government of health research institute-
primarily concentrate on hospital-acquired infections, such as HABSI
(34). This registry is a mandatory annual surveillance regulated by
Royal Decree. In addition, the European point prevalence study on
HAI and antimicrobial use provides a comprehensive EU-wide
perspective, capturing data from about 40% of Belgian general
hospitals every 5 years (204). However, these surveillance systems
have significant gaps and limitations. They do not specifically collect
data on sepsis and septic shock as defined in the Sepsis-3 definitions.
Additionally, there is a problematic delay in the reporting of
this information.

The Monitoring Intensive Care Activities (MICA) project, which
gathers data directly from Patient Data Management Systems (PDMS)
in ICUs in selected hospitals, could potentially serve as a valuable
resource for sepsis data (205). The reliability of sepsis data coding,
such as ICD9 and ICDI0, is questionable, adding another layer of
complexity to the accurate tracking and analysis of sepsis within
the country.
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A collaborative effort to refine data collection and reporting
mechanisms is urgently needed to address these issues and improve
our understanding of the epidemiology and management of sepsis.
The objectives of this sepsis surveillance should include (1) monitoring
the evolution of sepsis and septic shock prevalence and incidence, and
thereby assessing the impact of the SNAP with its proposed
interventions, (2) estimating the burden of disease caused by sepsis/
septic shock and (3) assessing the implementation of the different
components of the SNAP in the community and first-line healthcare,
hospitals and LTCFs.

Research is indispensable in the ongoing effort to advance the
quality of care for sepsis patients in Belgium. Funding is available for
sepsis research, including grants that focus on international
collaboration. However, a notable challenge is the categorization of
sepsis within funding schemes. Sepsis research often competes for
attention and funding resources in broader categories, such as basic
research and immunology, rather than being recognized as an
individual topic. Despite the extensive research efforts on sepsis in
Belgium, there is a lack of coordination and collaboration among
hospitals and institutions. This fragmentation hinders progress in
understanding and treating sepsis, as more cohesive efforts could lead
to significant advancements.

4 Actionable recommendations

Overview of actionable recommendations is detailed in

Supplementary material.

5 Discussion

Sepsis is a major healthcare problem leading to death or prolonged
morbidity for both patients and their caregivers. In addition, it
generates a significant burden on healthcare systems and society.
Unsurprisingly, the WHA identified sepsis as a health priority and
urged member states to develop and implement national strategies for
sepsis prevention, diagnosis, and management.

Evidence from other countries or regions demonstrates that
coordinated programs in collaboration with governments,
professionals and patient-advocacy groups can save lives, improve the
outcomes for sepsis survivors, and reduce costs for the healthcare
system. A SNAP outlines a comprehensive, multidisciplinary, multi-
stakeholder approach to prevent or mitigate the burden of sepsis. This
approach includes the coordinated efforts of the various stakeholders,
the necessary resources, and the political decisions that need to
be made. It provides a roadmap and structured framework for
implementing and monitoring essential interventions, ensuring
synergy with other existing programs.

The Belgian Sepsis National Action Plan (Be-SNAP) initiative is
the collaborative effort of many, including but not limited to the major
scientific societies involved, patient representatives and policy makers.
Drawing on theoretical frameworks and the opinions and perspectives
of each of the mentioned actors, seven priority topics were identified
and further examined within the context of the Belgian healthcare
system. Such an exploration is limited by the lack of Belgian data and
previous coordination and that already constituted some of the
recommendations the SNAP initiative eventually proposed.
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While we aimed to evaluate each priority topic for its impact, its
feasibility and the anticipated cost-effectiveness, we identified some
blind spots in our evaluation, particularly in predicting potential
risks associated with the implementation of the SNAP such as
resource overuse and antibiotic misuse. For example, setting up a
national campaign to raise awareness among the general public
might lead to increased concern with minor illness episodes and
increased use of first line health care services, with a risk for
increased demand for antimicrobial use for less severe febrile
illnesses. Likewise, enhanced attention for sepsis screening at
emergency departments might have unintended perverse effects of
stimulating overuse of broad spectrum antimicrobials. As both
phenomena are strongly dependent on perceptions, beliefs and
behavior, the real world impact in the Belgian health care system is
difficult to estimate. To address these challenges, it is crucial to
proceed in a coordinated and structured manner. Adopting a
continuous improvement methodology—such as the Plan-Do-
Check-Act (PDCA) cycle—can help systematically monitor, evaluate,
and mitigate potential unintended consequences at each stage of
the rollout.

Effective implementation will require close collaboration with
existing healthcare structures and actors. Policymakers need to
be well-informed and actively involved from the setup and
implementation phases, as many of the recommendations require
either financial or legislation support. Alongside policy makers, a
detailed roadmap for the SNAP implementation should be created.
The initial focus of such a roadmap should be twofold: first,
establishing the overarching necessary structures, and second,
identifying interventions that offer a better balance of cost efficiency
and ease of implementation. Other interventions can be gradually
introduced within the existing SNAP structure.

A pivotal recommendation involves the creation of the National
Sepsis Forum and Foundation, which would serve as central
coordinators and advocates for sepsis-related initiatives. These
organizations could ensure alignment across stakeholders, promote
best practices, and drive quality improvement efforts. Moreover,
ongoing monitoring, combined with periodic evaluations, will allow
for the identification of challenges and successes, enabling evidence-
driven adaptations to the program.

Future iterations of this initiative should prioritize an even
broader inclusion of stakeholders, including public health officials,
community health organizations and local health authorities.
Incorporating input from representatives of governmental health
agencies and policymakers is essential to align the action plan with
national health priorities and funding strategies. Collaborating with
academic institutions for research support could facilitate the
integration of the latest scientific findings into practice. Furthermore,
involving industry stakeholders would foster dialog around
innovations in diagnostics and treatment options for sepsis. Lastly,
engaging with health insurance providers could ensure that the
financial aspects of sepsis management are adequately addressed,
promoting equitable access to care. By encompassing this wider array
of stakeholders, the action plan can be more comprehensive,
addressing the multifaceted challenges of sepsis management
more effectively.

To conclude, we want to highlight three key areas we believe have
the greatest potential for impact and cost-effectiveness. First, we need
to improve early recognition of sepsis to ensure timely and adequate
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treatment. This improvement requires the implementation of validated
early warning systems tailored to specific settings. Training healthcare
providers to effectively use these tools, combined with the integration
of technology such as point-of-care testing and digital monitoring
systems, will further enhance early detection.

Second, while all stakeholders have a role to play, the success of
these efforts fundamentally depends on strong government support.
Financial investment, targeted legislation, and regulatory frameworks
are necessary to enable implementation, scale interventions, and
ensure sustainability. A formalized national sepsis strategy, supported
by government-backed incentives, could align stakeholders and
provide a clear roadmap for coordinated action.

Lastly, in view of long-term effectiveness and continuous
improvement, the mandatory registration and monitoring of Belgian
sepsis data is crucial. Establishing a centralized Belgian Sepsis Registry
will provide valuable insights into the epidemiology, outcomes, and
quality of sepsis care, facilitating evidence-based decision-making and
benchmarking against international standards. This registry can drive
research, highlight gaps in care, and monitor the impact of newly
implemented interventions.

By fostering collaboration, building robust structures, and
prioritizing evidence-based implementation, the SNAP initiative
has the potential to transform sepsis care in Belgium, ensuring
better patient outcomes, resource optimization, and a healthcare
system that is both resilient and prepared to address this critical
challenge. Furthermore, this structured approach can serve as an
inspiring model for other countries facing similar challenges,
highlighting one of the key aims of this work: to drive meaningful
change both nationally and internationally in the fight
against sepsis.
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