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ABSTRACT

Background: The World Health Organization has adopted a resolution on sepsis and urged member states to develop national
processes to improve sepsis care. In Sweden, sepsis was selected as one of the ten first diagnoses to be addressed, when the
Swedish government in 2019 allocated funds for patient-centred clinical pathways in healthcare. A national multidisciplinary
working group, including a patient representative, was appointed to develop the patient-centred clinical pathway for sepsis.
Methods: The working group mapped challenges and needs surrounding sepsis care and included a survey sent to all
emergency departments (ED) in Sweden, and then designed a patient-centred clinical pathway for sepsis.

Results: The working group decided to focus on the following four areas: (1) sepsis alert for early detection and management
optimisation for the most severely ill sepsis patients in the ED; (2) accurate sepsis diagnosis coding; (3) structured information to
patients at discharge after sepsis care and (4) structured telephone follow-up after sepsis care. A health-economic analysis indi-
cated that the implementation of the clinical pathway for sepsis will most likely not drive costs. An important aspect of the clinical
pathway is implementing continuous monitoring of performance and process indicators. A national working group is currently
building up such a system for monitoring, focusing on extraction of this information from the electronic health records systems.
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Conclusion: A national patient-centred clinical pathway for sepsis has been developed and is currently being imple-
mented in Swedish healthcare. We believe that the clinical pathway and the accompanying monitoring will provide a
more efficient and equal sepsis care and improved possibilities to monitor and further develop sepsis care in Sweden.
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Introduction

In 2017, the World Health Organization (WHO) recognised
sepsis as a Global Health Priority and adopted a resolution
on improving the prevention, diagnosis and management
of sepsis [1]. Sepsis is a condition of impaired organ func-
tion caused by an infection [2,3] which in Sweden is
reported to have an incidence of at least 500/100,000 indi-
viduals per year [4,5]. Hospital mortality for sepsis in
Sweden has been reported to be around 17% [4].

Patients with sepsis are identified in all areas of
healthcare. Most patients develop sepsis outside of hos-
pital, but sepsis is usually detected in the emergency
department (ED) or in other inpatient settings. More
than half of the patients with sepsis arrive to the hos-
pital by ambulance, a factor typically linked to severity.

Since 2019 the Swedish government has allocated
€90,000,000 for patient-centred clinical pathways target-
ing major diagnoses in Sweden, with the overall inten-
tion to achieve equality and effectiveness of care. The
WHO sepsis resolution was part of the basis for selecting
sepsis as one of the ten first diagnoses to be addressed
within this project. The National Program Groups for
Infectious Diseases and Emergency Care of the National
System for Knowledge-Driven Management within
Swedish Healthcare have led the process to develop the
patient-centred clinical pathway for sepsis, and in 2019,
they appointed a national multi-disciplinary and multi-
professional working group (including a patient repre-
sentative), who developed the clinical pathway.

On 21 May 2021, the Steering Committee of the
National System for Knowledge-Driven Management
within Swedish Healthcare approved the patient-centred
clinical pathway for sepsis, for implementation through-
out Swedish healthcare [6,7].

This article is a translation from Swedish [6] of the
patient-centred clinical pathway for sepsis, with slightly
updated information.

© Department of Infectious Diseases, 173,
Karolinska University Hospital, 141 86 Stockholm,

Working process

The national working group consisted of representatives
from the six Swedish healthcare regions, and the follow-
ing areas of expertise were covered: Infectious diseases,
Emergency medicine including pre-hospital care, Internal
medicine, Primary care, Anaesthesiology and intensive
care, Surgery and Clinical microbiology. In addition, a
patient representative was included in the working
group. All working group participants had provided a
declaration of conflict of interests prior to the work.

The group held several meetings between October
2019 and January 2020, during which the clinical path-
way was designed. In January-March 2020, the clinical
pathway was circulated nationally for commenting,
whereby suggestions for improvement were received.
Revisions based on the suggestions for improvement
were made through multiple digital meetings between
August 2020 and March 2021. In May 2021, the clinical
pathway was approved for implementation throughout
Swedish healthcare.

During the work process, the preliminary design of
the clinical pathway was repeatedly presented to the
National Program Groups for Infectious Diseases and
Emergency Care and to the Sepsis group of the Swedish
Society of Infectious Diseases, who were revising the
Swedish Sepsis recommendations at the time [8]. The
parts of the clinical pathway involving information to
patients at discharge and patient follow-up were dis-
cussed with the Swedish trust Sepsisfonden [9].

Challenges and needs within sepsis care

The working group started its work by describing a typical
pathway for a patient with sepsis starting at home and
describing challenges and needs surrounding sepsis care
(see Figure 1). The patient representative’s perspective was
important for the design and contents of this description.
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Perceptions Actions Description Challenges and needs
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‘ diarrhoea, vomiting, and severe the risk of permanent harm to the
Goes.to pain. If sepsis is suspected, an patient.
hospital by ambulance is usually called.
gmbuiance Challenge 2: Patients with sepsis are
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WAR D/ INTENSIVE CARE UNIT treatment or monitoring. Structured
L. . monitoring of the patient's vital signs is
Admitted to The patient is admitted to a e ETOREE L
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the first few days, and transfer . . ) .

. ) Undergoes to a unit with a higher level of To improve the dlalogug with the patient
further monitoring may be necessary. about the aftercare period, healthcare
treatment and professionals need to be more aware of
monitoring the impact that the septic condition has

on recovery.
AT HOME As many patients suffer from prolonged
. fatigue and decreased function level
Tired Goes home Once the patient has after treatment for sepsis, structured
improved, he/she is ) follow-up is needed.
discharged from the hospital.
Sometimes the infection that
caused the septic condition is Challenge 5: A patient’s sepsis
Persistent ) | searches the followed up, but it is rare that diagnosis is not always registered
roblems —- 1 . i i
- | internet the patientfol owed upor To enable identification and learning
the septic condition. The H ; A
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Figure 1. Graphic presentation of current common experiences of healthcare for people with sepsis and challenges and needs for sepsis care.

Challenge 1: awareness and knowledge of sepsis need

to be improved and the public. It should be noted that Sepsisfonden [9]

is continuously working for improvement of knowledge
of sepsis in the general public.

There is a need for increasing the awareness and know-
ledge of sepsis among both healthcare professionals



Challenge 2: patients with sepsis are not always
identified in a timely fashion

Evidence supports that rapid intervention is important
for survival for the most severely ill sepsis patients,
those with septic shock [10,11]. However, even for
severely ill patients without septic shock, prompt action
can have an impact on outcome [12]. A clear structure
for the initial management of the most severely ill
patients with sepsis is therefore needed to achieve a
consistent quality of care.

In the end of 2019, a survey was sent to the EDs in
Sweden regarding their sepsis care. Of 63 responding
EDs (in 19 of the 21 Swedish regions), 33 EDs (53%)
reported that they had an ongoing sepsis screening and
management system with sepsis alert or sepsis track,
and 21 EDs (33%) reported that they performed continu-
ous surveillance of patients with sepsis. This survey illus-
trated current variations of sepsis care at Swedish EDs.

Challenge 3: variation in monitoring patients’
vital signs

Over the past years, the National Early Warning Score 2
(NEWS2) [13] has become broadly implemented for monitor-
ing in Swedish hospitals during in-hospital care, and thus,
monitoring of the patients’ vital signs has been improved.

Challenge 4: more attention needs to be paid to the
patient’s recovery needs

Many patients experience prolonged fatigue or decreased or
impaired functional level after hospitalisation for sepsis [1,14],
which has not been recognised among both healthcare pro-
fessionals and the public. Structured follow-up measures are
needed to improve this aspect of sepsis care [15].

Challenge 5: a patient’s sepsis diagnosis is not always
registered

Studies have shown that < 20% of patients who fulfil
the sepsis criteria receive a sepsis discharge diagnosis
code in Sweden [4,16,17]. Thus, the burden of sepsis
within Swedish healthcare is underestimated.

Objectives of the patient-centred clinical pathway

The overall objective of the clinical pathway is to
improve management and thus reduce morbidity and
mortality from sepsis. Based on the challenges and

INFECTIOUS DISEASES @ 719

needs (Figure 1), the working group identified four spe-
cific objectives for the clinical pathway:

e A larger proportion of severely ill patients with sus-
pected sepsis in the ED should be identified early
and receive adequate management.

e A larger proportion of patients with sepsis should
receive an accurate sepsis diagnosis code, according
to the International Classification of Diseases, 10"
revision (ICD-10).

e A larger proportion of patients with sepsis should
receive adequate information upon hospital discharge.

e A larger proportion of patients with sepsis should be
subjected to follow-up after in-hospital care.

Focus actions of the patient-centred clinical
pathway for sepsis

Based on the objectives listed above and international
[1,2,18] and national [3,8] guidelines, the working group
has developed a flow-chart of the Patient-centred clinical
pathway, see Figure 2. A detailed description of the boxes
in the flow-chart is presented in Table 1. The clinical path-
way is focused on the assessment of patients with sus-
pected sepsis in the ED, on discharge from sepsis care and
on follow-up after sepsis care. It includes four specific
actions, indicated in red colour in the flow-chart (Figure 2):

I. Sepsis alert

A sepsis alert was designed to enable early detection
and management optimisation of severely ill patients
with suspected sepsis in the ED (Figure 2). The sepsis
alert includes screening, activation of the sepsis alert
and structured medical assessment, including consult-
ation with infectious diseases physician, and if needed
consultation with intensive care and/or intermediate
care facility. The routine involvement of different compe-
tences facilitates patient-centred optimisation of the
management [19,20].

The sepsis alert should be activated for patients with
clinical suspicion of infection in combination with the high-
est triage priority corresponding to the highest level of acu-
ity. The most commonly used triage system in Swedish EDs
at the time of the design of the clinical pathway was the
Rapid Emergency Triage and Treatment System (RETTS)
system [21], in which the colour red corresponds to the
highest triage priority and the NEWS2 system [13], in which
a score of >7 corresponds to the highest triage priority.
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fgencycen (B0} Adult individual in the emergency

department (ED)

(A)A of suspected infection and
triage with RETTS/NEWS2/other triage system

New
assessment

(B) Criteria - -
for sepsis alert? (C) Routine care in the
(infection suspected and ED, including
assessment with
RETTS red/NEWS2 27/ RETTS, NEWS2, other
triage system

l. Sepsis alert —

(D) Sepsis alert activated

y

€) Medical

+  Diagnosis

*  Treatment

*  Levelof care
*  Monitoring
Consultation with infectious disecse on-
call physicion

If needed, consultation with ICU/ICF

(F) Is sepsis
suspected?

(H) In case of deterioration/no R .
improvement, consultation with 4—’[ © ': ;x;‘
ICU/ICF (if applicable) S8

Inpatient care (not further described in the clinical pathway)

|}
]
i
1
Discharge L

(1) Discharge: was there
sepsis?

Il. Accurate sepsis coding () Coding for sepsis

v

(K) Is the patient
discharged alive?

(L) Information and
dialogue with
patient/family/mun
icipal representative

Ill. Structured information at discharge

IV. Clinical follow-up (M) Patient follow-up after 2-6 weeks

Figure 2. Flow chart of the patient-centred clinical pathway for sepsis. The focus areas of the clinical pathway are indicated in red.
Abbreviations: ICU: intensive care unit; ICF: intermediate care facility.



INFECTIOUS DISEASES @ 721

Table 1. Detailed description of the boxes presented in the flow-chart (Figure 2).

(Box of the flow-chart) description

(A) Assessment of suspected infection and triage with RETTS/NEWS2/other triage system (in the emergency department; ED)
e Discussion with patient/family/residential care facility about medical history and symptoms

e Report from ambulance

e Examination

e Assessment using RETTS, NEWS2 or other triage system

(B) Criteria for sepsis alert?

e If infection is suspected and RETTS red or NEWS2 > 7 or equivalent level with other triage system, upon arrival to the ED, proceed to (D)
e Other patients: proceed to (C)

(C) Routine care in the ED, including assessment with RETTS, NEWS2, other triage system
e (Care and monitoring with RETTS, NEWS2, other triage system according to clinical routine
e If worsening of vital parameters or new suspicion of infection, proceed to (A)

(D) Sepsis alert is activated [16,19,27,28]
e Patient is assigned high priority, direct medical contact
e Continue to (E)

(E) Medical assessment, management
e Diagnosis, treatment, level of care, monitoring
e Sample collection with plasma lactate, blood culture, targeted cultures
Decision on antibiotics based on the recommendations of the Swedish Society of Infectious Diseases [8]
Decision on intravenous fluids and other measures to stabilise failing vital functions
Lumbar puncture if meningitis is suspected
Consider imaging for identification of focus of infection
Consider therapeutic intervention for the focus of infection
Decide on continued level of care and possible withdrawal of life-sustaining treatment. This assessment includes consultation with the patient and/or family
e Make an individual plan for monitoring with treatment goals, e.g. based on the recommendations of the Swedish Society of Infectious Diseases [8]

e Consultation with infectious diseases on-call physician [19,20]
If needed, consultation with intensive care unit (ICU) or intermediate care facility (ICF)

(F) Is sepsis suspected?
e Yes: continue to (G)

(G) Monitoring of vital functions, e.g. NEWS2
Monitoring with NEWS2 following action thresholds [13]; follow up individual treatment goals from (E)

(H) In case of deterioration/no improvement, consultation with ICU/ICF (if applicable),

e.g. in case of:

Deteriorating vital signs identified e.g. by increasing NEWS2 score [13]

Increasing plasma lactate levels despite administration of intravenous crystalloid fluids

Unmet treatment goals as set in (E)

Deterioration in general condition, concern of the healthcare staff regarding the development of the patient’s condition

(I) Discharge: was there sepsis?
e Yes - if infection-induced SOFA increases by > 2 points* [2,3]: continue to (J)
* Automatic calculation of SOFA is a prerequisite for broad implementation of correct diagnosis

(J) Coding for sepsis
o If sepsis was present during the period of care, diagnosis code R65.1 (sepsis) or R57.2 (septic shock) should be set as a secondary code after the code of
infection [1,3,8,29]

(K) Is the patient discharged alive?
e Yes: continue to (L)

(L) Information and dialogue with patient/family/municipal representative

Information about:

What happened during the hospitalisation period?

What the patient can expect in the immediate future

Warning signs, who the patients can contact if they have questions or if their condition deteriorates

Written information to patients who have been hospitalised for sepsis can be downloaded from Sepsisfonden.se [22]. A translated version is presented in

Supplementary Materials (information to patients at discharge after care for sepsis)

e Planning and booking a follow-up contact

(M) Patient follow-up after two to six weeks

e A structured telephone follow-up regarding the current condition of the patient, including questions about persistent or new symptoms and referral to an
appropriate healthcare unit if needed [1,14,15]

e A translated instruction for the telephone follow-up is presented in Supplementary Materials (instructions for telephone follow-up two to six weeks after in-
patient care for sepsis)

The operational criteria for activating the sepsis alert e RETTS red, NEWS2 > 7 or equivalent acuity level with
are (all three criteria must be met): another triage system upon arrival to the ED.

e Adult patient (> 18 years of age) arriving to the ED The patients in the ED who do not fulfil the criteria
e Suspicion of infection (e.g. fever, history of fever, acute for activating the sepsis alert are continuously re-eval-
onset of general malaise, cough, skin redness or acute uated (as part of clinical routine) (Figure 2). If the sepsis
onset of urinary or gastrointestinal symptoms) alert criteria eventually become fulfilled, the sepsis alert
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should be activated. It should be noted that the majority
of patients fulfilling the criteria for sepsis (according to
the Sepsis-3 definition) in the ED will probably not fulfil
the criteria for sepsis alert.

Il. Accurate sepsis coding

An ICD-10 diagnosis code for sepsis (R65.1) or septic
shock (R57.2) should be registered as the secondary
code after the primary code of infection, in patients
with a Sequential organ failure assessment (SOFA) score
increase of at least two due to an infection during hos-
pitalisation. To enable coding based on SOFA score, a
national working group is currently developing an auto-
matic SOFA score calculator that will be included in the
electronic health record systems in Sweden.

Ill. Structured information at discharge

It is important to inform the patient about what hap-
pened during the in-hospital care and what the patient
can expect in the future upon discharge from in-hospital
care. In collaboration with Sepsisfonden, the working
group has developed a written information sheet for
patients who have been hospitalised for sepsis, which
can be downloaded from Sepsisfonden’s website [22].
A translated version is presented in Supplementary
Materials (information to patients at discharge after in-
hospital care for sepsis).

IV. Clinical follow-up

In order to identify persistent and new symptoms and
needs for additional healthcare actions, the working
group recommends routine telephone follow-up within
two to sixweeks after hospitalisation for sepsis. A trans-
lated instruction for the telephone follow-up is pre-
sented in Supplementary Materials (instructions for
telephone follow-up two to sixweeks after in-patient
care for sepsis).

Data monitoring of the patient-centred clinical
pathway

To enable monitoring of the sepsis population and the
interventions of the Patient-centred clinical pathway, the
working group identified quality indicators for follow-up.
Three performance indicators (Table 2) and nine process
indicators (Table 3) were identified, aimed to reflect dif-
ferent parts of the clinical pathway. As national data

Table 2. Performance quality indicators.

Indicator Target value
Proportion of patients alive Unclear®

30days after arrival at

hospital
Proportion of patients alive Unclear®

90 days after arrival at
hospital

Survival of patients with sepsis with
RETTS red identified by sepsis alert
was 85% at 28 days and 77% at

90 days in a recent Swedish study [16]
Number of days alive outside of Unclear®
hospital (including

rehab/geriatrics) from arrival

(day 0) to day 90

The plan is to set the level after one year of observation.

Table 3. Process quality indicators.
Indicator

Target value
100% [18]

Proportion of patients with blood
culture taken before antibiotic
treatment initiated

Proportion of patients with a plasma
lactate sample obtained within 1h
of arrival

Proportion of patients with antibiotic
treatment initiated within 1h of
arrival

Proportion of patients for whom an
infectious disease physician was
consulted in the emergency
department

Proportion of discharged patients with
follow-up carried out

Proportion of patients with ICD-10
code R65.1 or R57.2 registered as a
secondary code

100% [18]

Unclear®

Unclear®

Unclear®

100% of patients with sepsis
(of patients with sepsis and
RETTS red, < 20% receive an
ICD-10 code for sepsis in
Sweden [16])

Proportion of patients with any Descriptive measure
treatment restriction set within 36 h
of arrival

Admission to intensive care unit within
36 h of hospital arrival

Vasopressor treatment initiated within
36 h of hospital arrival

Descriptive measure

Descriptive measure

®The plan is to set the level after one year of observation.

sources for these quality indicators are not available in
Sweden, the indicator data must be extracted from the
electronic health records. Currently, a national working
group is working on a national system for the extraction
of these indicators and on establishing a national elec-
tronic SOFA score calculator based on electronic health
record data. The goal is to enable monitoring of the qual-
ity indicators on adequate populations at hospital level,
healthcare region level and national level, to be able to
identify inequalities and further develop sepsis care.

Populations for monitoring

The working group aims to monitor the following three
populations:
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I. The broad sepsis population in the ED. Criteria (all
must be met):

e Adult patient (> 18 years of age) in the ED.

e Presumed infection. The criteria for presumed
infection have not yet been decided. Preliminary,
the criteria from the Centers for Disease Control
and Prevention [23] will be used.

e A SOFA score increase of > 2 points due to the
presumed infection. This part requires automatic
calculation of SOFA score in the electronic health
record system.

Il. The target population for the sepsis alert. Criteria

(all must be met):

e Adult patient (> 18 years of age) in the ED.

e Presumed infection. The criteria for presumed
infection have not yet been decided. Preliminary,
the criteria from the Centers for Disease Control
and Prevention [23] will be used.

e RETTS red or NEWS2 > 7 or equivalent acuity level
with another triage system upon arrival to the ED.

lll. The population for which sepsis alert was activated.

Consequence analysis and health-economic
analysis

The working group has developed a separate conse-
quence analysis regarding the patient-centred clinical
pathway [24]. This is focused on ethical aspects and dis-
placement effects of the proposed interventions sepsis
alert and telephone follow-up. As the sepsis alert is acti-
vated for patients with the highest triage priority, i.e.
patients who are already prioritised, we believe that the
risk for displacement effects of the sepsis alert on other
diagnoses is small. On the other hand, the telephone fol-
low-up is a new healthcare intervention that requires per-
sonnel resources. If it is not possible to hire new staff, this
measure will have to be prioritised above other healthcare
work. This could lead to a displacement effect. However,
we consider the telephone follow-up to be ethically justifi-
able, as it fulfils a previously unmet medical need [15].

In the consequence analysis [24], there is also a
health-economic analysis, which has been developed in
collaboration with Center for Health Economics,
Informatics and Healthcare Research, Region Stockholm,
Sweden. This health-economic analysis shows that the
increased costs associated with the sepsis alert, i.e. costs
for coordination and increased involvement of different
competences, are relatively small in comparison to the
potential cost savings of shorter length of stay, that can
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be expected from the early identification and manage-
ment optimisation of the sepsis alert [16]. The health-
care analysis indicates that the increased costs of
telephone follow-up can potentially be covered if out-
patient deterioration can be detected and outpatient
healthcare measures can be initiated to avoid re-admis-
sions, that commonly occur after sepsis care [25,26].

Conclusion

A national patient-centred clinical pathway for sepsis has
been developed and is currently being implemented
throughout Swedish healthcare. At present, a national sys-
tem for monitoring the sepsis population and the interven-
tions of the clinical pathway, based on quality indicators
from the electronic health records, is under construction.

We believe that the clinical pathway and the accom-
panying monitoring will provide a more efficient and
equal sepsis care and improved possibilities to monitor
and further develop sepsis care in Sweden.
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