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ABSTRACT

Objective: to synthesize the evidence on the physical, psychological, and cognitive changes presented by patients discharged
from the ICU after an episode of sepsis. Method: this is a systematic review, guided by the question: “What are the physical,
cognitive, and psychological changes presented by patients discharged from the ICU after an episode of sepsis?”. Searches were
conducted in The Cochrane Library, CINAHL, Embase, LILACS, PubMed, Scopus, and Web of Science databases, including studies
published since the Consensus of the American College of Chest Physicians and the Society of Critical Care Medicine - 1991.
Results: a total of 5,799 studies were identified, of which 18 met the eligibility criteria and were qualitatively analyzed.
Conclusion: sepsis survivors may present varying degrees of impairment in the three areas analyzed. There may additionally be
an overlap of physical, psychological, and cognitive changes in survivors, which may compromise their ability to live
independently and with quality.

Descriptors: Intensive Care Units; Sepsis; Cognitive Dysfunction; Estresse Psicoldgico; Muscle Strength.

RESUMO

Objetivo: sintetizar as evidéncias sobre as alteragdes fisicas, psiquicas e cognitivas apresentadas pelos pacientes que tiveram
alta da UTI apds um episddio de sepse. Método: revisdo sistemdtica, norteada pela pergunta “Quais as alteragdes fisicas,
cognitivas e psiquicas apresentadas pelos pacientes que receberam alta hospitalar da UTI apds um episddio de sepse?”. As
buscas foram realizadas nas bases The Cochrane Library, CINAHL, Embase, LILACS, PubMed, Scopus e Web of Science, incluindo
estudos publicados a partir do Consenso do American College of Chest Physicians e da Society of Critical Care Medicine - 1991.
Resultados: foram identificados 5799 estudos, dos quais 18 atenderam aos critérios de elegibilidade e foram analisados
qualitativamente. Conclusdo: os sobreviventes de sepse podem apresentar graus variados de comprometimento nas trés
esferas analisadas. Adicionalmente, pode haver uma sobreposicdo de alteragdes fisicas, psiquicas e cognitivas nos
sobreviventes, o que pode comprometer a capacidade desses individuos de viver de forma independente e com qualidade.
Descritores: Unidades de Terapia Intensiva; Sepse; Disfungdo Cognitiva; Estresse Psicoldgico; For¢a Muscular.

RESUMEN

Objetivo: sintetizar las evidencias sobre las alteraciones fisicas, psiquicas y cognitivas presentadas por pacientes dados de alta
de la UCI tras un episodio de sepsis. Método: revision sistematica, guiada por la pregunta: “éCudles son las alteraciones fisicas,
cognitivas y psiquicas presentadas por los pacientes que recibieron el alta hospitalaria de la UCI después de un episodio de
sepsis?”. Las busquedas se realizaron en las bases de datos The Cochrane Library, CINAHL, Embase, LILACS, PubMed, Scopus y
Web of Science, incluyendo estudios publicados a partir del Consenso del American College of Chest Physicians y de la Society
of Critical Care Medicine (1991). Resultados: se identificaron 5.799 estudios, de los cuales 18 cumplieron los criterios de
elegibilidad y fueron analizados cualitativamente. Conclusion: los supervivientes de sepsis pueden presentar grados variables
de compromiso en las tres esferas analizadas. Ademads, puede existir una superposicion de alteraciones fisicas, psiquicas y
cognitivas en los supervivientes, lo que puede comprometer la capacidad de estos individuos para vivir de forma independiente
y con calidad de vida.

Descriptores: Unidades de Cuidados Intensivos; Sepsis; Estrés Psicoldgico; Estresse Psicoldgico; Fuerza Muscular.

INTRODUCTION

Sepsis is a reaction of the body to an infection, in which several unbalanced physiological responses occur that
lead to organ dysfunction?. The clinical picture can evolve into a more serious condition called septic shock due to the
triggered organ dysfunctions?. It is a global health problem, with estimates indicating that approximately 49 million
people are affected annually, and 11 million deaths are caused by sepsis, which corresponds to 19.7% of mortality
worldwide®*,

Treatment is highly complex and requires specific and continuous intensive care with the aim of reducing harm to
the patient. Affected individuals require longer hospital stays, being exposed to various invasive procedures and
numerous microorganisms. Although this condition does not only develop in Intensive Care Units (ICUs), since it can
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be related to other hospital sectors and to microorganisms acquired in the community, treatment generally demands
an environment with high technological complexity>.

For those who survive sepsis, there is a high risk of clinical deterioration weeks and months after hospital
discharge. Sepsis accounts for 12.2% of hospital readmissions, far exceeding other health conditions such as heart
failure (6.7%), pneumonia (5.2%), chronic obstructive pulmonary disease (COPD) (4.6%), and acute myocardial
infarction (1.2%)°®.

Thus, resolving symptoms is not synonymous with the end of the disease, and increased survival may be
accompanied by an increased prevalence of physical, psychological, and cognitive changes due to prolonged
hospitalization, exposure to medications, the need for mechanical ventilation, and prolonged immobilization, a
condition known as post-sepsis syndrome’-,

Knowing the physical, psychological, and cognitive changes in sepsis survivors is essential to improve care after
hospital discharge. The social, clinical, and scientific relevance of the topic lies in the high prevalence of sequelae and
the need for interventions that promote rehabilitation.

Nursing, and especially specialist nurses in the field, play a fundamental role in the early identification of these
changes and in the continuity of care from the ICU to the return to social life. However, there is a knowledge gap
regarding scientific production that integrates these dimensions in a broader perspective of care, which justifies
carrying out this study.

In this sense, the objective of this study was to highlight the physical, psychological, and cognitive changes
presented by patients who were discharged from the ICU after an episode of sepsis.

METHOD

This is a systematic review (SR). SRs are studies which aim to provide a comprehensive and unbiased synthesis
of relevant studies in a single document, using rigorous and transparent methods®. The protocol for this SR was
registered in the International Prospective Register of Systematic Reviews — PROSPERO (CRDXXXXXXXXXXX).

The following guiding question was formulated: “What are the physical, cognitive, and psychological changes
presented by patients who were discharged from the ICU after an episode of sepsis?”. The PICO strategy ° was used
to create the question, with: P — Critically ill adult patients; | — hospital admission; C — ICU discharge; O — physical,
cognitive, and psychological changes after ICU discharge.

The time frame for delimiting the included studies was based on the Consensus of the American College of
Chest Physicians and the Society of Critical Care Medicine, held in 1991 (Sepsis-1)*. The search for references was
conducted in November 2022 in the Cochrane Library, CINAHL, Embase (Excerpta Medica), LILACS (Latin American
and Caribbean Literature in Health Sciences), PubMed (U.S. National Library of Medicine), Scopus, and Web of Science
electronic databases. Detailed search strategies were used in each database, including identification of descriptors,
synonyms, and keywords. The search strategy in English was developed using MeSH descriptors; the searches were
adapted for the other English-language databases and structured as follows: sepsis, patient’s discharge, intensive
care units, and critical care, using AND and OR Boolean operators.

The database search was conducted in November 2022. Primary studies published in Portuguese, English, and
Spanish that addressed the physical, cognitive, and psychological changes presented by patients discharged from the
ICU after an episode of sepsis were included.

Studies that exclusively addressed pediatric or neonatal populations, secondary studies such as reviews, meta-
analyses, and theoretical studies, publications without peer review such as editorials, letters to the editor, and
commentaries, as well as academic works not published in scientific journals, such as theses, dissertations,
monographs, and event abstracts, were excluded. Studies whose full text was not available or had restricted access
were also excluded, as well as those that did not present clear and objective data after being read in full on physical,
psychological, and/or cognitive changes in adult survivors of sepsis after discharge from the ICU.

The studies identified in the databases were exported in Research Information Systems (RIS) format and stored
in a specific folder on the principal investigator’s computer. Then, the files were imported into the Rayyan platform,
used for reference management and to support the selection of studies. Duplicates were automatically identified
and removed by the system. The initial screening was independently conducted by two reviewers (J.C.C.T. and
J.V.C.L.) using the blinding feature through reading the titles and abstracts based on previously defined eligibility
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criteria. A third reviewer (A.M.S.) with expertise in the subject matter was consulted for a consensus decision in cases

of disagreement. Studies considered potentially relevant were selected for full-text reading to confirm their inclusion
in the review.

Data from the studies included in the SR were collected using an adapted instrument!? and the quality analysis followed
the completion of the Joanna Briggs Institute (JBI) Data Extraction Form for Prevalence Studies, consisting of nine objective
questions. In turn, the AXIS tool®3, available at: https://bmjopen.bmj.com/content/6/12/e011458, was applied to all studies

by two independent reviewers to verify methodological quality.

RESULTS

A total of 5,799 publications were obtained and exported to the Rayyan bibliographic reference manager, with 218
documents obtained from The Cochrane Library, 368 from CINAHL, 656 from Embase, 251 from LILACS, 916 from PubMed,
2,722 from Scopus, and 769 from Web of Science. The flowchart of the study selection process is presented in Figure 1.

Identification of studies through databases and records ]

Identification

Records identified from databases (n = 5,799):
The Cochrane Library = 218;
CINAHL = 368;
Embase = 656;
LILACS = 251; 2
PubMed = 816;
Scopus =2,722;
Web of Science = 768

Records removed before screening:
Duplicates removed = 1,975

Records tracked
(n=1,975) A

Records excluded (n = 1,975)

A

Records selected for reading titles and abstracts

Records excluded after reading titles and

= (n=3,824) abstracts (n = 3,802)
'c
)
<
A
Excluded records:
1) Study conducted with other populations
Records selected for full reading (n =22) under 18 years of age (n = 1)
2) Addresses a topic not congruent with the
research question (n = 3)
J -
X l
5 Studies included in the review
3 (n=18)
© Records included in the review synthesis
c
== (n=18)

S

Figure 1: Flowchart of the study selection process. Ribeirdo Preto, SP, Brazil, 2022.
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Inturn, 1,975 duplicates were removed after the initial evaluation, leaving 3,824 publications analyzed by title and
abstract reading. At the end of the process, 22 studies were selected for full-text reading. However, an additional four
studies were excluded after full-text reading of the 22 publications. The characterization of the selected studies is

presented in Figure 2.

Reference Study design Sample number Risk of bias
Iwashyna et al. (2010)** Prospective cohort study. 623 participantes. Moderate
Sacanella et al. (2011)* Prospective cohort study. Inicial: 391 participantes; High
Final: 112 participantes.
Semmler et al. (2012)° Cross-sectional, observational, Initial: 44 participants; High
and correlational study. Final: 44 participants.
Davydow et al. (2013)" Prospective cohort study. 471 participants. High
Borges et al. (2015)*8 Prospective cohort study. Initial: 72 participants. High
Final: 51 participants.
Wintermann et al. (2015)*° Longitudinal observational Initial: 195 participants; Moderate
study. Final: 90 participants.
Al Khalaf et al. (2015)% The article did not specify the 209 participants. High
study type.
Gétz et al. (2016)%* Prospective cohort study. 66 participants. High
Solverson et al. (2016)% Prospective longitudinal cohort Initial: 61 participants; High
study. Final: 56 participants.
Hayhurst et al. (2018)% Prospective cohort study. Initial: 821 participants; High
Final: 253 participants.
Marra et al. (2018)* Prospective cohort study. Initial: 7,076 participants; High
Final: 334 participants.
Ehlenbach et al. (2018)% Retrospective cohort study. 66,540 participants. High
Brakenridge et al. (2019)° Prospective longitudinal cohort Initial: 1,908 participants; High
study. Final: 301 participants.
Biason et al. (2019)% Prospective cohort study. Initial: 1,219 participants; High
Final: 509 participants.
Riegel et al. (2019) Retrospective cohort study. Initial: 3,464,601 participants; High
Final: 21,520 participants.
Shima et al. (2020)%° Prospective longitudinal cohort Initial: 204 participants; High
study. 3 meses: 117 participants;
12 meses: 74 participants.
Dijkstra-Kersten et al. (2020)*° Prospective cohort study. Initial: 2,572 participants; High
Final: 1,730 participants.
Calsavara et al. (2021)** Prospective cohort study. Initial: 33 participants; High
Final: 16 participants.

Figure 2: Characterization of the selected studies regarding design, sample size, and risk of bias. Ribeirdo Preto, SP, Brazil, 2022.

The 18 studies included in the prevalence SR were characterized as observational studies (Figure 2). There was a

prevalence of studies conducted in the North American Continent, namely in the United States (n=7) and Canada (n=1); in the
South American Continent, only in Brazil (n=3); in the European Continent, namely: Germany (n=3), Spain (n=1), and the
Netherlands (n=1); and finally in the Asian Continent, in Saudi Arabia (n=1) and Japan (n=1). All studies were published in
medical journals.

The Axis tool was used to assess the risk of bias in the observational studies included in the SR. The studies were
categorized as low risk (if all items were present and considered acceptable), moderate risk (if at least % of the items were
present and considered acceptable), and high risk for bias (if less than % of the items were present and considered acceptable).
As a result, only two among the 18 included studies presented a moderate risk of bias. The others were classified as high risk.
Figure 3 presents a narrative summary of the main results of the selected studies.
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Reference

Main results

Iwashyna et
al. (2010)*

Severe sepsis was associated with increased functional cognitive impairment among survivors.

Sacanella et
al. (2011)15

Autonomy in IADLs decreased after discharge and was not recovered in the following 12 months. Anxiety, pain,
and difficulty in usual activities were affected. Individuals with > 2 geriatric syndromes experienced increased
impairment after ICU admission and up to 95% post-discharge, then slowly decreased.

Semmler et
al. (2012)16

Differentials in volume were observed for the left hippocampus and total hippocampus, as well as cognitive
deficits in attention, verbal fluency, executive function, and verbal memory.

Davydow et
al. (2013)Y7

Pre-sepsis and post-sepsis depressive symptoms were 28% for both. Depression symptoms before severe sepsis
were associated with a 2.62 times risk of substantial depressive symptoms.

Borges et al.
(2015)18

Septic patients presented below-predicted values in assessments of six-minute walk, quadriceps strength,
handgrip strength, and maximum inspiratory pressure. These values increased three months after hospital
discharge but remained below expected.

Wintermann
etal. (2015)1°

Of the patients interviewed, 64.4% did not present symptoms of stress disorder, 17.8% had late onset, 13.3%
recovered, and 4.4% presented persistent symptoms. The PTSD rates at t3 were 20.7% and 23.0% for patients
without and with sepsis. At the 3-month follow-up (t2), fear of death in the ICU, sepsis, and traumatic memories
were significant predictors of PTSD symptoms.

Al Khalaf et
al. (2015)20

On the Karnofsky Performance Status Scale, 63.3% had mild disability, 18.1% moderate, and 18.1% severe
before acute critical illness with sepsis. One year after discharge, 35.9% had mild/no disability, 12.0% moderate
or died, and 52.2% were severely disabled.

Gotz et al.
(2016)21

The peak resting heart rate in comparing the three time points in sepsis survivors was slowest at TO (TO < T1; TO
<T2;T1<T2) and increased over time after ICU discharge.

Solverson et
al. (2016)2

Median muscle strength measured by dynamometry was reduced, with more than 50% of patients not reaching
80% of their predicted strength for age and sex.

Hayhurst et
al. (2018)%

It was observed that 77% of patients reported some pain at 3 months and 74% at 12 months after hospital
discharge. The median pain intensity was 3 (1-5) out of 10 at 3 months and 3 (1-5) out of 10 at 12 months; 59%
reported interference with daily life at 3 months; and 62% at 12 months.

Marra et al.
(2018)24

At the 3-month follow-up, 88% of patients presented cognitive impairment, 99% disability, and 95% presented
depression. Then at 12 months, 87%, 99%, and 94%, respectively.

Ehlenbach et
al. (2018)%

Among survivors, 34% had severe or very severe cognitive impairment; mechanical ventilation use increased
the risk of having very severe cognitive impairment and total dependence for ADLs. Among survivors, 72.5% had
a score on the ADL Hierarchy Scale indicating Maximum Dependence, Dependence, or Partial Dependence.

Brakenridge
et al. (2019)26

There were significant and persistent deficits among patients with sepsis compared to baseline, as measured by
the Zubrod Performance Scale at three, six, and 12 months after the onset of sepsis.

Biason et al.

Patients with sepsis reported more pain and a higher frequency of readmission during the two years of follow -

(2019)%7 up. In the assessment of the Karnofsky Performance Scale and IADLs, patients with sepsis were less functional
at admission and two years after discharge.

Riegel et al. | Older patients were more prone to decline. Septic shock increased decline in ambulation, transfers, toilet

(2019)%8 hygiene, toilet transfer, and personal hygiene. Patients with weight loss during hospitalization were 25 to 55%

more likely to experience decline in all indicators, and depression and frailty increased depression by 30% at
follow-up.

Shima et al.

The prevalence of disability in ADLs, anxiety, depression, and post-traumatic stress symptoms at three months

(2020)%° was 32%, 42%, 48%, and 20%, respectively. Then at 12 months, it was 22%, 33%, 39%, and 21%, respectively.
Among 88 patients with ADL disability scores, 61% had one or more psychiatric symptoms at three months,
while this figure was 52% at 12 months.

Dijkstra- Of the 2,586 survivors, 34% reported anxiety, 33% depressive symptoms, and 19% symptoms of post-traumatic

Kersten et al. | stress compared to survivors of acute respiratory distress syndrome, sepsis, multiple organ failure, or prolonged

(2020)30 ICU stay.

Calsavara et
al. (2021)31

A total of 46% of patients presented post-traumatic stress symptoms, 49% depressive symptoms, and 67%
moderate to severe anxiety 24 hours after ICU discharge; 24.2% did not present significant psychiatric
symptoms. These figures were 31%, 38%, and 50% one year after ICU discharge, respectively.

Note: Instrumental Activities of Daily Living (IADL); Activities of Daily Living (ADL); Electroencephalogram (EEG); Post-traumatic Symptom Scale (PTSS-10); Post-
Traumatic Stress Disorder (PTSD); Intensive Care Unit (ICU).
Figure 3: Narrative summary of the main results of the selected studies, Ribeirdo Preto, SP, Brazil, 2022.
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The main results showed that different degrees of physical, psychological, and cognitive impairment were observed
among sepsis survivors, including overlapping alterations.
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DISCUSSION

Sepsis, defined as life-threatening organ dysfunction caused by a dysregulated host response to infection (as
detailed in the Introduction of this study), is a global health problem of alarming proportions. Although the first
consensus definition of sepsis from the American College of Chest Physicians/Society of Critical Care Medicine was
established in 1991, in-depth understanding and investigation of the long-term sequelae it can cause to survivors,
particularly in the physical, psychological, and cognitive spheres, is a more recent field of study. Most relevant studies
addressing these sequelae have emerged since 2010, indicating a time gap between the clinical recognition of sepsis
and the systematic observation of its post-discharge consequences. This gap underscores the crucial relevance of this
systematic review, whose objective was precisely to synthesize the available evidence on the physical, psychological,
and cognitive changes presented by patients discharged from the Intensive Care Unit (ICU) after an episode of sepsis.

Regarding physical changes, the included studies used different assessment instruments such as the ADL Scale,
IADL Scalel#1517:242527-29 = gix-minute walk, muscle strength!®?2, Short Physical Performance Battery (SPPB)?,
Karnofsky Performance Scale?® and Zubrod Performance Scale?®. These instruments enable measuring the degree of
functional limitation and the impact of sepsis on the physical capacity of individuals*®?2, It was evidenced that
survivors even presented a reduction in functional capacity, muscle strength and physical performance three months
after discharge, which directly interferes with the execution of activities of daily living 822,

The decrease in the ability to perform physical activities and the loss of muscle strength can directly impact
ADLs'®27:2% Sepsis survivors who were discharged to a specialized nursing center presented dependence in four or
more ADLs or total dependence for feeding and/or locomotion?°, and the same could be observed in individuals
participating in a large North American cohort study!. Pain can be a frequent symptom post-discharge and directly
interfere with the survivor’s physical capacity. Patients admitted to the ICU who were diagnosed with sepsis
subjectively report more pain than those who were not (48.5% vs. 35.2%)23. Studies have also pointed to the presence
of pain as a limiting factor, being more prevalent among patients who survived sepsis than among others admitted
to the ICU, which may be associated with prolonged immobilization, invasive procedures and the inflammatory
response itself?.

Regarding psychological impacts, it was observed that ICU admission and the sepsis episode contribute to
develop significant changes in the mental health of survivors. These impairments may be related to sedation, absence
of time markers, little contact with reference persons, the occurrence of delirium?3?, perceived helplessness and fear
of death®®. The main psychological alterations observed after hospital discharge are depression 1>-17:242931 gnxjety!631
and PTSD'*3, The presence of PTSD symptoms may be low in the weeks following hospital discharge, but tends to
increase over time'°.

When considering subsyndromal diagnoses, up to a quarter of patients may present clinically relevant PTSD
symptoms 6 months after hospital discharge. PTSD symptoms over time are related to fear of death, perceived
helplessness, and traumatic memories in the ICU, such as experiencing extreme pain. On the other hand, social
support has been shown to be a protective factor for long-term PTSD, indicating that the family and social structure
in which the survivor is embedded plays an important role in psychological recovery®.

The percentage of sepsis survivors who present psychological impairments in the post-discharge period is
variable, ranging from 30 to 50% for symptoms of anxiety and depression, respectively'®, and 20% for PTSD
symptoms?*®2°, Despite the psychological impairment observed in post-discharge sepsis patients, education appears
to be a protective factor; however, the exact mechanisms by which education can protect against these problems
are unclear. Education is associated with occupational achievements, higher income, better cognitive and critical
thinking skills, and larger social/support networks that can represent greater resources to facilitate recovery 4.

In addition to physical and psychological changes, the systematic review revealed that sepsis survivors often
have significant impairments in cognitive functions, which reinforces the complexity and scope of post-sepsis
syndrome. Studies have shown that up to 60% of survivors may have cognitive deficits, such as impaired attention,
memory, verbal fluency, and executive function. These deficits were more pronounced among patients who used
mechanical ventilation or who had more severe cases of sepsis!®. Furthermore, cognitive impairment was associated
with increased mortality, indicating that it is a relevant prognostic factor. Some evidence suggests that these changes
may be related to structural lesions in the central nervous system caused by hypoxia, systemic inflammation, and
neurotoxicity624,

In turn, 34% of survivors had severe or very severe cognitive impairment upon admission to the specialized
nursing center. Those who received mechanical ventilation during hospitalization were more likely to have very
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severe cognitive impairment. Notably, the risk of death was 40% higher for those with moderate cognitive
impairment, twice as high for those with severe cognitive impairment at admission, and more than three times higher
for those with very severe cognitive impairment compared to those with intact cognition?®. Additionally, severe sepsis
was independently associated with tripling the chance of moderate/severe cognitive impairment 4.

The study findings show that post-sepsis syndrome has a profound and lasting impact on survivors, reflected in

multiple health spheres. Physical changes, such as chronic fatigue, muscle weakness, and functional limitations, are
often associated with psychological disorders, including anxiety, depression, and symptoms of post-traumatic stress, as
well as cognitive deficits that affect memory, attention, and decision-making. The coexistence of these sequelae
significantly compromises the autonomy and quality of life of individuals, hindering the return to usual activities and
social reintegration. These conditions are often neglected after discharge, and tend to persist for months or even years,
requiring continuous attention and specific rehabilitation strategies. The severity and overlap of these impairments
reinforce the need for early recognition and prolonged monitoring of the effects of sepsis in order to mitigate its impacts
and promote a more complete recovery.

The data from this review reinforce the need to incorporate multidimensional monitoring of sepsis survivors into

care routines, as well as to develop clinical protocols focused on physical, psychological, and cognitive rehabilitation.

CONCLUSION

Sepsis survivors may present varying degrees of impairment in the three areas analyzed. There may additionally

be an overlap of physical, psychological, and cognitive changes, which compromises these individuals’ ability to live
independently and with adequate quality of life. In the context of intensive care, it is essential that the nursing team be
prepared to recognize these changes early, even during hospitalization, promoting interventions which favor recovery
and care continuity after hospital discharge.

Public and private institutions should invest in training multidisciplinary teams for discharge planning and

adequate follow-up of patients at home and in outpatient services with the aim of reducing clinical complications,
hospital readmissions, and mortality. Nursing plays an essential role in this process as a science based on care, directly
and continuously acting in the prevention of complications and promoting rehabilitation. The findings reinforce the
importance of incorporating this evidence into clinical nursing practice, especially in the context of intensive care,
promoting actions which support improvement in care practices, strengthening care protocols, and formulating public
policies aimed at the comprehensive and longitudinal follow-up of sepsis survivors.
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