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Disposition
• Bakgrund (från akut skede till uppföljning av funktion och kognition)
• Delar av min avhandling och dess resultat
• Diskussion (långtidsuppföljning, regionalt omhändertagande)
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Vad är hjärtstopp?
”Cardiac arrest is the cessation of cardiac mechanical activity, 

confirmed by the absence of signs of circulation”
Chamberlain & Cummings (1992). European Journal of Anaesthesiology, 9(3).

Jacobs et al (2004). Resuscitation, 63(3).

Två sorter:
Out-of-hospital cardiac arrest (OHCA), 
hjärtstopp utanför sjukhus

In-hospital cardiac arrest (IHCA), 
hjärtstopp på sjukhus



Vad är hjärtstopp?

Reynolds (2020). Resuscitation, 155.

Två sorter:
Out-of-hospital cardiac arrest (OHCA), 
hjärtstopp utanför sjukhus

In-hospital cardiac arrest (IHCA), 
hjärtstopp på sjukhus

Tidiga insatser viktig faktor 
för överlevnad

”Cardiac arrest is the cessation of cardiac mechanical activity, 
confirmed by the absence of signs of circulation”

Chamberlain & Cummings (1992). European Journal of Anaesthesiology, 9(3).
Jacobs et al (2004). Resuscitation, 63(3).



Kedjan som räddar liv

Överlevnad viktigast, men stöd i återhämtningsfasen har
beskrivits ha en nyckelroll för funktion efter överlevnad

“There is a need for more research and greater provision of 
post-resuscitation rehabilitation services”

Panchal Ashish et al (2020). Circulation, 142(16, suppl 2).
Gräsner et al (2021). Resuscitation, 161.



19
90
19

91
19

92
19

93
19

94
19

95
19

96
19

97
19

98
19

99
20

00
20

01
20

02
20

03
20

04
20

05
20

06
20

07
20

08
20

09
20

10
20

11
20

12
20

13
20

14
20

15
20

16
20

17
20

18
20

19
20

20
20

21

0

10

20

30

AgeGroup

0-9

10-19

20-29

30-39

40-49

50-59

60-69

70-79

80-89

90-

Figur	19.	Andel	som	överlever	30	dagar	i	relation	till	ålder

A
n
d
e
l	ö

ve
rl
e
va

re
	(
%

)

39

1.3 Årets rapport
Det Svenska Hjärt-Lungräddningsregistret är fortsatt det enda kvalitetsregister som rapporterar hur många
människoliv som verksamheten omedelbart räddar. I rapporten presenteras detta i form av antal framgångsrika
HLR-försök (livräddaringripanden). Termen överlevnad används för att beskriva patienter vars hjärtstopp
kunde behandlas framgångsrikt med HLR, så till vida att de var vid liv 30 dagar senare.

År 2020 uppgick antal framgångsrika återupplivningsförsök till 590 utanför sjukhus och 884 på sjukhus.
Sammanlagt var totalt 1474 återupplivningsförsök framgångsrika. År 2021 var motsvarande si�ror 601 utanför
sjukhus och 849 på sjukhus, vilket resulterar i totalt 1450 framgångsrika återupplivningsförsök. Dessa si�ror
har varit stabila under de senaste åren. Det innebär att hjärt-lungräddning räddar en människa till livet var
sjätte timme i Sverige. I Figur 1 presenteras den ojusterade överlevnaden för HUS och HPS.
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Figur	1A.	Andel	som	överlever	30	dagar,	hjärtstopp	utanför	sjukhus
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Hjärtstopp i Sverige

• År 2021 genomfördes 
601 framgångsrika 
HLR-försök
– Fortsatt hög mortalitet, 

men fler överlever nu
• Fler yngre än äldre överlever
• De möjliga orsakerna till plötsligt 

hjärtstopp är många
– Hjärtsjukdom som 

kranskärlssjukdom eller 
akut hjärtinfarkt vanligast

Svenska Hjärt-Lungräddningsregistret (SHLR) (2022). Årsrapport för år 2021.

Svenska Hjärt-Lungräddningsregistret

Årsrapport
2021

Publicerad år 2022



Hjärtstopp och hjärnskada

Caine & Watson (2000). Journal of the International Neuropsychological Society, 6(1).
Sandroni & Cronberg (2021). Intensive Care Medicine, 47(12).
Nolan et al (2008). Resuscitation, 79(3).

• Hjärnan har konstant syrebehov för att fungera

• Otillräckliga syrenivåer i blodet (anoxi/hypoxi) och 
otillräckligt blodflöde till hjärnan (ischemi)

• Möjlig hypoxisk-ischemisk hjärnskada efter hjärtstoppet, 
huvudkomponenten i post-cardiac arrest syndrome



Hjärnskadans patofysiologi de första 72 timmarna efter hjärtstopp
Nutma, le Feber & Hofmeijer (2021). Frontiers in Neurology, 12.

Primär 
ischemisk
skada

Reperfusions-
skada



Tid är hjärna – tid är liv

Sydsvenska Dagbladet Snällposten 2022-12-13, A3.
https://www.sydsvenskan.se/2022-12-13/tid-ar-liv--darfor-bor-skane-infora-sms-livraddning-nu

https://www.sydsvenskan.se/2022-12-13/tid-ar-liv--darfor-bor-skane-infora-sms-livraddning-nu


Neuroprognosticering

Nolan et al (2021). Resuscitation, 161.



Neurofilament light (NFL) efter hjärtstopp

Alirezaei et al (2020). Molecular Neurobiology, 57.

• En mycket sensitiv men icke-specifik 
markör på hjärnskada

• Kliniskt används dock fortsatt NSE
• Ökat intresse för NFL inom 

neuroprognosticering efter hjärtstopp
• Den hittills mest tillförlitliga markören för 

att indikera hjärnskada efter hjärtstopp

Moseby-Knappe, Mattsson, Cronberg et al (2019). JAMA Neurology, 76(1).
Wihersaari, Ashton, Skrifvars et al (2021). Intensive Care Medicine, 47(1).
Hunziker, Quinto, Kuhle et al (2021). Critical Care, 25(1).
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Figure 2: Outcomes following admission for out-of-hospital cardiac arrests
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Perkins et al (2021). The Lancet, 398(10307).



Kognition efter hjärtstopp

Lilja, Nielsen, Cronberg et al (2018). Circulation Cardiovascular Quality and Outcomes, 11(1).
Bohm, Cronberg, Lilja et al (2021). Resuscitation, 167.

• Kognitiva domäner som vanligen påverkas
– Minne
– Uppmärksamhet och processhastighet
– Exekutiva funktioner, som planering och

organisering
• Men även viss risk för annan påverkan

som språk, visuospatiala funktioner, insikt
• Kognitiv nedsättning efter hjärtstopp är

associerat med andra livsaspekter
– Ökad risk för psykisk ohälsa
– Lägre delaktighet i samhället
– Ökad belastning på närstående

Resuscitation 80 (2009) 297–305

Contents lists available at ScienceDirect

Resuscitation

journa l homepage: www.e lsev ier .com/ locate / resusc i ta t ion

Review article

Cognitive impairments in survivors of out-of-hospital cardiac arrest:
A systematic review!

Véronique R.M.P. Moulaert a,∗, Jeanine A. Verbunt a,b, Caroline M. van Heugten c,d, Derick T. Wade a,e

a Rehabilitation Foundation Limburg, Hoensbroek, The Netherlands
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a b s t r a c t

Objective: To describe the current evidence on the frequency and nature of cognitive impairments in
survivors of out-of-hospital cardiac arrest.
Design: Systematic review.
Data sources: Pubmed, Embase, PsychInfo and Cinahl (1980–2006). No language restriction was imposed.
Review methods: The following inclusion criteria were used: participants had to be survivors of out-of-
hospital cardiac arrest, 18 years or older, and there had to be least one cognitive outcome measure with
a follow-up of 3 months or more. Case reports and qualitative studies were excluded. The articles were
screened on title, abstract and full text by two reviewers. All selected articles were reviewed and assessed
by two reviewers independently using a quality criteria list.
Results: Out of the 286 articles initially identified, 28 were selected for final evaluation. There was a
high heterogeneity between the studies with regard to study design, number of participants, outcome
measures and duration of follow-up. In general, the quality of the articles appeared low, with a few positive
exceptions.

The reported frequency of cognitive impairments in survivors of out-of-hospital cardiac arrest ranged
from 6% to 100%. Memory problems were the most common cognitive impairment, followed by impair-
ments in attention and executive functioning. Three high-quality prospective studies found that cognitive
problems occurred in about half of the survivors of out-of-hospital cardiac arrest.
Conclusion: There are few good studies on the frequency of cognitive impairments after out-of-hospital
cardiac arrest. However, cognitive problems, in particular memory problems, seem common in survivors
of out-of-hospital cardiac arrest.

© 2008 Elsevier Ireland Ltd. All rights reserved.
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Neurocognitive function following out-of-hospital
cardiac arrest: A systematic review
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Abstract
Objectives: The primary aim of this review was to investigate neurocognitive outcomes following out-of-hospital cardiac arrest (OHCA). Specifically,

the focus was on identifying the different neurocognitive domains that are assessed, the measures used, and the level of, and criteria for,

impairment.

Design and review methods: A systematic review of the literature from 2006 to 2021 was completed using Medline, Cinahl and Psychinfo. Criteria

for inclusion were studies with participants over the age of 18, OHCA and at least one neurocognitive function measure. Qualitative and case studies

were excluded. Reviewers assessed criteria and risk of bias using a modified version of Downs and Black.

Results: Forty-three studies were identified. Most studies had a low risk of bias (n = 31) or moderate risk of bias (n = 11) and one had a high risk;

however, only six reported effect sizes or power analyses. Multiple measures of neurocognitive outcomes were used (>50) and level of impairment

criteria varied considerably. Memory impairments were frequently found and were also more likely to be impaired followed by executive function and

processing speed.

Discussion: This review highlights the heterogeneity of measures and approaches used to assess neurocognitive outcomes following OHCA as

well as the need to improve risk of bias concerning generalizability. Improved understanding of the approaches used for assessment and the sub-

sequent findings will facilitate a standardized evaluation of neurocognitive outcomes following OHCA.

Keywords: Out-of-hospital cardiac arrest, Neurocognitive outcomes, Memory, Executive functions

Introduction

Outcomes from out of hospital cardiac arrest (OHCA) are poor with

high mortality; survival rates at hospital discharge are on average

8%, varying from 0% to 18%.1 For those who survive, neurocognitive

impairment is often a concern; however, understanding of the type

and level of impairment is limited. A systematic review by Moulaert

et al2 found that the frequency of impairments reported after OHCA

varied considerably, from 6% to 100%. The authors note the paucity

of high-quality studies assessing neurocognitive outcomes. Specific

weaknesses included: concerns with the patient populations used,

the small sample size, the heterogeneity of assessments, and the

lack of consideration of factors such as age, sex, and treatment. A

more recent review over a seven-year period also notes the difficulty

of generalizing findings across cardiac arrest studies.3

Deficits in neuropsychological domains (e.g., attention, memory,

executive function) are likely associated with damage to areas that

are particularly vulnerable to the effects of hypoxia, associated with

out-of-hospital cardiac arrest. This is supported by studies showing

specific decreases in the volume of areas of the brain such as the

hippocampus, the anterior cingulate cortex, the dorsolateral pre-

frontal cortex, and the striatum.4–5 These areas are associated with

core deficits identified following OHCA in the neuropsychological

domains of memory, attention and executive functions. Deficits in

these areas for patients classified as having a ‘good outcome’ may

https://doi.org/10.1016/j.resuscitation.2021.10.005
Received 24 May 2021; Received in Revised form 28 September 2021; Accepted 2 October 2021

0300-9572/! 2021 Published by Elsevier B.V.
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Kunskapsluckor kognition efter hjärtstopp
• Brist på detaljerad bedömning med valida 

och reliabla instrument
— Stort N, litet antal undersökta funktioner
— Litet N, större antal undersökta funktioner

 Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

NEUROCOGNITIVE IMPAIRMENT AFTER
CARDIAC ARREST
A seminal meta-analysis from 2009 [5], regarding the
frequency and nature of neurocognitive impairments
after cardiac arrest, showed that survivors often had
impairment inmemory, attentionandexecutive func-
tioning, such as planning and organizing. Although
problems related to novel learning and delayed recall
have been observed in the majority of cardiac arrest-

survivors with impaired memory, isolated amnesia is
uncommon [6], and the neurocognitive outcome
could be heterogeneous. In addition to the most com-
mon impairments, visuoconstructive deficits [7–9]
and impairments in the language domain, such as
reduced reading, writing [9] and verbal fluency
[10&&,11] skills, have also been reported. These may,
however, be connected to executive dysfunction,
rather than being independent issues.

EFFECTS OF NEUROCOGNITIVE
IMPAIRMENT ON EVERYDAY LIFE
Severe neurocognitive impairment will have sub-
stantial effects on daily life [12–15] and it has been
suggested that even milder cognitive impairment
may affect the recovery of cardiac arrest survivors.
Lilja et al. [16&] shed new light on this in 2018, when
publishing a large study (n¼270) that focused on
societal participation 6 months after Out-of-Hospi-
tal Cardiac Arrest (OHCA). Almost half of the OHCA
survivors reported problems with societal participa-
tion. Also, a similar fraction of the cohort was not
able to return to their previous work capacity
6 months after OHCA. In this study, neurocognitive
impairment was one of the major predictors for
societal participation, including an increased risk
to be on sick leave. The study supports the hypoth-
esis that mild–moderate cognitive impairment, and
the closely related symptom of fatigue, are of major

KEY POINTS

" A neurocognitive assessment is essential and should be
routine after cardiac arrest, considering the high
prevalence of neurocognitive impairment in
these patients.

" The aim of neurocognitive assessments could be
screening of presence/nonpresence of cognitive
deficits, to identify cognitive problems in daily life or to
obtain detailed information of postcardiac arrest
brain injury.

" In clinical trials and research, neurocognitive
assessments could provide important
clinical information.

" More research is needed to further explore the
neurocognitive impairment after cardiac arrest, its
longitudinal changes and the best methods to assess
neurocognitive function in these patients.

Table 1. Highlighted articles including neurocognitive assessments

Highlighted articles
of interest

Included
participants

Neurocognitive assessment
time-point Neurocognitive assessments

Blennow Nordström et al. 268 6 months IQCODE-CA; MMSE; RBMT

Evald et al. 79 (36þ43) 6 months WAIS-IV Digit Span, Vocabulary; RAVLT; RCFT; TMT A
and B; D-KEFS Verbal Fluency

Juan et al. 42 6 months WAIS-IV Digit Span forward, Digit Symbol; WMS-III
Spatial Span forward; Lexis Naming; CVLT; Doors
And People Test; Five-Points Test; Test Battery For
Attentional Performance Alert, Divided Attention;
Verbal Fluency; TMT A and B, Stroop

Koller et al. 38/50/114 Discharge from the ICU CAMCI; MoCA; 41 Cent Test

Lilja et al. 270 6 months RBMT; SDMT; FAB

Ørbo et al. 33 3 months, 12 months WASI Matrix Reasoning, Vocabulary; CVLT-II; RCFT;
D-KEFS TMT 4–5, Verbal Fluency; Grooved
Pegboard

Steinbusch et al. 140/120/110 2 weeks, 3 months,
6 months

CogLog; Adult Memory and Information Processing
Task A; Verbal Fluency; TMT A and B; Paragraph
Recall Test

Verberne et al. 141/120/110 2 weeks CogLog

CAMCI, Computer Assessment of Mild Cognitive Impairment; CogLog, Cognitive Log; CVLT, California Verbal Learning Test; D-KEFS, Delis–Kaplan Executive
Function System; FAB, Frontal Assessment Battery; IQCODE-CA, Informant Questionnaire on Cognitive Decline in the Elderly-Cardiac Arrest; MMSE, Mini Mental
State Examination; MoCA, Montreal Cognitive Assessment; RAVLT, Rey Auditory Verbal Learning Test; RBMT, Rivermead Behavioural Memory Test; RCFT, Rey
Complex Figure Test and Recognition Trial; SDMT, Symbol Digit Modalities Test; TMT, Trail Making Test; WAIS-IV, Wechsler Adult Intelligence Scale – Fourth
Edition; WASI, Wechsler Abbreviated Scale of Intelligence; WMS-III, Wechsler Memory Scale – Third Edition.

Neurocognitive assessment postcardiac arrest Blennow Nordström and Lilja

1070-5295 Copyright ! 2019 Wolters Kluwer Health, Inc. All rights reserved. www.co-criticalcare.com 235Blennow Nordström & Lilja (2019). Current Opinion of Critical Care, 25(3).



Kliniker-
skattningsskalor

Närstående-
skattningsskalor

Patient-
skattningsskalor

Kognitiva test

Kunskapsluckor kognition efter hjärtstopp
• Brist på detaljerad bedömning med valida 

och reliabla instrument
— Stort N, litet antal undersökta funktioner
— Litet N, större antal undersökta funktioner

• Hur relaterar metoder för att utvärdera 
kognition till varandra, till hjärnskadan, 
och till andra faktorer som ofta existerar 
samtidigt med nedsatt kognition efter 
hjärtstopp?

Acquadro et al (2003). Value Health, 6.



• Brist på detaljerad bedömning med valida 
och reliabla instrument
— Stort N, litet antal undersökta funktioner
— Litet N, större antal undersökta funktioner

• Hur relaterar metoder för att utvärdera 
kognition till varandra, till hjärnskadan, 
och till andra faktorer som ofta existerar 
samtidigt med nedsatt kognition efter 
hjärtstopp?

• Orsakas den möjliga kognitiva 
nedsättningen av akut hypoxisk skada 
eller något annat, såsom långsam kardiovaskulär degeneration?

Kunskapsluckor kognition efter hjärtstopp

1340

Background—Target temperature management is recommended as a neuroprotective strategy after out-of-hospital cardiac 
arrest. Potential effects of different target temperatures on cognitive impairment commonly described in survivors have 
not been investigated sufficiently. The primary aim of this study was to evaluate whether a target temperature of 33ºC 
compared with 36ºC was favorable for cognitive function; the secondary aim was to describe cognitive impairment in 
cardiac arrest survivors in general.

Methods and Results—Study sites included 652 cardiac arrest survivors originally randomized and stratified for site to 
temperature control at 33ºC or 36°C within the Target Temperature Management trial. Survival until 180 days after the 
arrest was 52% (33°C, n=178/328; 36°C, n=164/324). Survivors were invited to a face-to-face follow-up, and 287 cardiac 
arrest survivors (33°C, n=148/36°C, n=139) were assessed with tests for memory (Rivermead Behavioural Memory 
Test), executive functions (Frontal Assessment Battery), and attention/mental speed (Symbol Digit Modalities Test). A 
control group of 119 matched patients hospitalized for acute ST-segment–elevation myocardial infarction without cardiac 
arrest performed the same assessments. Half of the cardiac arrest survivors had cognitive impairment, which was mostly 
mild. Cognitive outcome did not differ (P>0.30) between the 2 temperature groups (33°C/36°C). Compared with control 
subjects with ST-segment–elevation myocardial infarction, attention/mental speed was more affected among cardiac 
arrest patients, but results for memory and executive functioning were similar.

Conclusions—Cognitive function was comparable in survivors of out-of-hospital cardiac arrest when a temperature of 33°C 
and 36°C was targeted. Cognitive impairment detected in cardiac arrest survivors was also common in matched control 
subjects with ST-segment–elevation myocardial infarction not having had a cardiac arrest.

Clinical Trial Registration—URL: http://www.clinicaltrials.gov. Unique identifier: NCT01946932. (Circulation. 
2015;131:1340-1349. DOI: 10.1161/CIRCULATIONAHA.114.014414.)
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Disposition
• Bakgrund (från akut skede till uppföljning av funktion och kognition)
• Delar av min avhandling och dess resultat
• Diskussion (långtidsuppföljning, regionalt omhändertagande)
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BACKGROUND
Targeted temperature management is recommended for patients after cardiac arrest, 
but the supporting evidence is of low certainty.
METHODS
In an open-label trial with blinded assessment of outcomes, we randomly assigned 
1900 adults with coma who had had an out-of-hospital cardiac arrest of presumed 
cardiac or unknown cause to undergo targeted hypothermia at 33°C, followed by 
controlled rewarming, or targeted normothermia with early treatment of fever 
(body temperature, ≥37.8°C). The primary outcome was death from any cause at 6 
months. Secondary outcomes included functional outcome at 6 months as as-
sessed with the modified Rankin scale. Prespecified subgroups were defined ac-
cording to sex, age, initial cardiac rhythm, time to return of spontaneous circula-
tion, and presence or absence of shock on admission. Prespecified adverse events 
were pneumonia, sepsis, bleeding, arrhythmia resulting in hemodynamic compro-
mise, and skin complications related to the temperature management device.
RESULTS
A total of 1850 patients were evaluated for the primary outcome. At 6 months, 465 
of 925 patients (50%) in the hypothermia group had died, as compared with 446 of 
925 (48%) in the normothermia group (relative risk with hypothermia, 1.04; 95% 
confidence interval [CI], 0.94 to 1.14; P = 0.37). Of the 1747 patients in whom the 
functional outcome was assessed, 488 of 881 (55%) in the hypothermia group had 
moderately severe disability or worse (modified Rankin scale score ≥4), as compared 
with 479 of 866 (55%) in the normothermia group (relative risk with hypothermia, 
1.00; 95% CI, 0.92 to 1.09). Outcomes were consistent in the prespecified subgroups. 
Arrhythmia resulting in hemodynamic compromise was more common in the hypo-
thermia group than in the normothermia group (24% vs. 17%, P<0.001). The inci-
dence of other adverse events did not differ significantly between the two groups.
CONCLUSIONS
In patients with coma after out-of-hospital cardiac arrest, targeted hypothermia did 
not lead to a lower incidence of death by 6 months than targeted normothermia. 
(Funded by the Swedish Research Council and others; TTM2 ClinicalTrials.gov num-
ber, NCT02908308.)
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a  b  s  t  r a  c t

Aim: To  examine  the  psychometric  properties  of  a modified  version  of the  Informant  Questionnaire  on
Cognitive  Decline  in  the  Elderly  (IQCODE),  for a cardiac  arrest  population  (IQCODE-CA).
Methods: The  IQCODE-CA,  a 26-item  observer-reported  questionnaire,  was  completed  by informants,
defined  as relatives  or  close  friends,  of 268  out-of-hospital  cardiac  arrest  (OHCA)  survivors  who  partici-
pated in  the Target  Temperature  Management  trial in  a scheduled  follow-up  180  ± 14  days  after  OHCA.
Survivors  completed  the  Mini Mental  State  Examination  (MMSE),  the  Rivermead  Behavioural  Memory
Test  (RBMT)  and  the Hospital  Anxiety  and  Depression  Scale (HADS).  An exploratory  factor  analysis  was
performed.  Associations  between  IQCODE-CA  results  and  demographic  variables  along  with  other  instru-
ments were  calculated.  Area  under  the curve (AUC)  ratios  were  evaluated  to examine  discrimination.
Results:  The  IQCODE-CA  measured  one  factor,  global  cognitive  decline,  with  high  internal  consistency
(ordinal  ! = 0.95).  Age,  gender  or  education  did  not influence  the IQCODE-CA  score.  Associations  with
performance-based  measures  of  global  cognitive  function  as well  as anxiety  and  depression  ranged  from
small  to moderate  (rs = −0.29  to 0.38).  AUC  ratios  ranged  from  fair  to good  (0.72–0.81).  According  to the
MMSE  and  RBMT, the  optimal  cut-off  score  to identify  cognitive  decline  on the IQCODE-CA  was  3.04.
Using  this value,  53%  of the  survivors  were  under  the  cut-off.
Conclusions:  The  IQCODE-CA  identified  a large amount  of  survivors  with possible  cognitive  problems,
making  it useful  when  screening  for  cognitive  decline  post-CA.  Due to  lower  AUC ratios than  desired,
additional  performance-based  measures  should  be  used  to improve  the  overall  screening  methodology.

©  2017  Elsevier  B.V.  All rights  reserved.

Introduction

Cognitive disability is common among out-of-hospital car-
diac arrest (OHCA) survivors and may  affect their quality-of-life
and participation in society [1,2]. The increasing focus on out-
come beyond survival [3] emphasizes the need for high quality,
relevant and acceptable screening to identify cognitive decline.
Cognitive disability can be assessed in several ways; through

! A Spanish translated version of the abstract of this article appears as Appendix
in  the final online version at DOI:10.1016/j.resuscitation.2017.06.012.

∗ Corresponding author at: Skane University Hospital, Center for Cardiac Arrest at
Lund University, Practicum, Barngatan 2, 221 85 Lund, Sweden.

E-mail address: erik.blennow nordstrom@med.lu.se (E. Blennow Nordström).

performance-based measures, clinician-reports, observer-reports,
and patient-reports. However, the commonly used clinician-report
Cerebral Performance Category (CPC) does not differentiate higher
cerebral function among survivors [4], and underestimates the
number of survivors with cognitive impairment [5]. In contrast,
observer-reports are standardized instruments completed by other
informants than patients or health care professionals, such as fam-
ily members. Yet no observer-reported outcome measure has been
developed specifically for cardiac arrest (CA).

The Informant Questionnaire on Cognitive Decline in the Elderly
(IQCODE) is a 26-item observer-reported outcome screening mea-
sure on dementia, with high reliability and good predictive validity
[6]. These properties are important for acceptable diagnostic accu-
racy, which is required for a screening measure [7]. The IQCODE
provides an estimate of decline in everyday cognitive function over

http://dx.doi.org/10.1016/j.resuscitation.2017.06.012
0300-9572/© 2017 Elsevier B.V. All rights reserved.

Blennow Nordström, Lilja, Cronberg et al (2017). Resuscitation, 118.



Överblick
Rational

Deskriptiv post hoc-studie utifrån hjärtstoppsöverlevarna i TTM-studiens
kognitiva substudie, med uppföljning sex månader efter hjärtstopp

Syfte

Psykometrisk utvärdering av närståendeskattningsskalan IQCODE som avser
att mäta förändrad kognition i vardagen, anpassat för en hjärtstoppspopulation

Lilja, Nielsen, Cronberg et al (2015). Circulation, 131(15).
Jorm & Jacomb (1989). Psychological Medicine, 19(4).
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Metod
Instrument
• Informant Questionnaire on Cognitive Decline in the Elderly-Cardiac Arrest 

IQCODE-CA
• Mini-Mental State Examination

MMSE
• Rivermead Behavioural Memory Test

RBMT
• Hospital Anxiety and Depression Scale

HADS

Delarbete I



Delarbete I



Cardiac arrest patients included in the TTM trial at 
sites of the TTM cognitive substudy, alive at 180 days

n = 342

Included in the TTM cognitive substudy
n = 287

Declined
n = 33

Completely lost
n = 4

Before UK ethical approval
n = 9

Not full-fi lling inclusion criteria (lived 
too far away, needed interpreter)

n = 9

Included in the current study
n = 268

Missing IQCODE-CA
n = 17

Not enough answered items on the 
IQCODE-CA

n = 1
Outlier
n = 1

Delarbete I



• De 16 itemen i
Short IQCODE 
predicerade
resultaten på
IQCODE-CA väl
(R2 = .97; p < .001)

• Ordinal α = .95, dvs
itemen hängde ihop

12 E. Blennow Nordström et al. / Resuscitation 118 (2017) 8–14

Table  3
Item statistics and data quality.

Median Q1–Q3 Item score distribution, % Missing, %

1 2 3 4 5

Item 1: Recognizing the faces of family and friends 3 3–3 1.5 0.7 92.2 3.4 2.2 0
Item  2: Remembering the names of family and friends 3 3–3 1.1 0.7 86.2 9.3 2.6 0
Item  3: Remembering things about family and

friends e.g. occupations, birthdays, addresses
3 3–3 0.4 0.4 80.2 14.2 4.9 0

Item  4: Remembering things that have happened
recently

3 3–4 0.4 1.9 58.2 31.7 7.8 0

Item  5: Recalling conversations a few days later 3 3–4 0.4 0.7 58.6 31.3 9.0 0
Item  6: Forgetting what he/she wanted to say in the

middle of a conversation
3 3–4 0.7 0.7 71.6 21.3 5.6 0

Item  7: Remembering his/her address and telephone
number

3 3–3 0 0.7 93.3 1.5 4.5 0

Item  8: Remembering what day and month it is 3 3–3 0.4 0.7 85.8 8.2 4.9 0
Item  9: Remembering where things are usually kept 3 3–4 0 0.4 76.1 18.7 4.9 0
Item  10: Remembering where to find things which

have been put in a different place from usual
3 3–4 0 0 63.5 21.9 5.6 0

Item  11: Adjusting to any change in his/her day-to-day
routine

3 3–3 0.7 4.9 73.9 16.0 4.5 0

Item  12: Knowing how to work familiar machines
around the house

3 3–3 1.1 0.4 88.4 4.1 6.0 0

Item  13: Learning to use a new gadget or machine
around the house

3 3–3 0.7 1.9 78.4 11.6 6.3 1.1

Item  14: Learning new things in general 3 3–3 0 2.2 76.5 14.9 6.0 0.4
Item  15: Remembering things that happened to

him/her when he/she was  young
3 3–3 0.7 1.9 88.8 5.6 3.0 0

Item  16: Remembering things he/she learned when
he/she was  young

3 3–3 1.1 0.7 89.9 4.9 3.0 0.4

Item  17: Understanding the meaning of unusual words 3 3–3 0.7 1.5 84.7 9.0 3.4 0.7
Item  18: Understanding magazine or newspaper

articles
3 3–3 0.4 1.5 89.2 5.2 3.7 0

Item  19: Following a story in a book or on TV 3 3–3 0.4 1.1 83.2 10.4 4.9 0
Item  20: Composing a letter to friends or for business

purposes
3 3–3 0 1.5 83.6 8.2 6.0 0

Item  21: Knowing about important historical events of
the past

3 3–3 0 1.9 88.1 5.6 4.5 0

Item  22: Making decisions on everyday matters 3 3–3 0 1.5 75.4 17.2 6.0 0
Item  23: Handling money for shopping 3 3–3 0 1.1 87.7 6.7 4.5 0
Item  24: Handling financial matters, e.g. the

pension, dealing with the bank
3 3–3 0 1.1 83.6 8.2 7.1 0

Item  25: Handling other everyday arithmetic
problems, e.g. knowing how much food to buy,
knowing how long between visits from family or
friends

3 3–3 0 1.5 85.8 6.3 6.3 0

Item  26: Using his/her intelligence to understand
what’s going on and to reason things through

3 3–3 0.4 1.1 80.2 12.3 6.0 0

Q1–Q3, quartile 1 to quartile 3.
Note: Items included in the Short IQCODE appear in bold.

that cognitive impairment due to vascular degeneration before the
arrest may  be an underestimated source of cognitive dysfunction
post-arrest [12]. More research is needed to explore how pre-event
cognitive dysfunction affects the result of various outcome mea-
sures including cognitive tests, but that was not the focus of the
current study. The potential sudden decline of the OHCA survivors

may  indicate the need for a lower cut-off score than those used for
dementia screening.

Although the results show that the IQCODE-CA had similar psy-
chometric properties to the original instrument, we used a different
statistical approach than in earlier studies of the original IQCODE.
Our methods are considered more optimal for the analyses of data

Table 4
Statistical comparison of the IQCODE-CA and different dependent variables.

MMSE < 27 MMSE < 24 RBMT < 17

Suggested IQCODE-CA cut-off 3.04 3.08 3.04
Sensitivity, % 72 77 83
Specificity, % 54 64 55
AUC  ratio (95% CI) 0.72 (0.63–0.80) 0.78 (0.66–0.90) 0.81 (0.73–0.88)
Positive predictive value, % 32.1 19.0 29.5
Negative predictive value, % 84.6 96.2 93.4
Positive likelihood ratio 1.38 2.14 1.85
Negative likelihood ratio 0.53 0.36 0.31
Number (%) of survivors under IQCODE-CA cut-off 138 (53) 105 (40) 132 (52)

IQCODE-CA, Informant Questionnaire on Cognitive Decline in the Elderly-Cardiac Arrest; MMSE, Mini Mental State Examination; RBMT, Rivermead Behavioral Memory Test;
AUC,  Area under the curve; CI, Confidence Intervals.
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ROC-kurvor med area under 
the curve (AUC) för att
identifiera lämplig cut-off för 
närståendeindikerad kognitiv
nedsättning
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Resultat

MMSE < 27: AUC 0.72 (0.63–0.80)
MMSE < 24: AUC 0.78 (0.66–0.90)
RBMT < 17: AUC 0.81 (0.73–0.88)
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Delarbete I

• Efter ROC-analys:
- Cut-off 3.04 lämpligt vid både MMSE < 27 och RBMT < 17
- Med denna cut-off ansågs 53% av överlevarna ha tecken på

försämrad kognition efter hjärtstoppet
• Inget signifikant samband mellan IQCODE-CA och överlevarnas kön (p = .64), 

utbildningsnivå (p = .36), eller ålder (p = .97), men med HADS (p < .01)

• Enfaktorlösning att föredra: En signifikant faktor med eigenvalue 11,3 på första
faktorn (och 0,8 på andra). Första faktorn svarade för 48,4% av variansen.

Resultat



Slutsatser Delarbete I

• IQCODE-CA uppvisar acceptabla psykometriska egenskaper
• Värdefullt instrument vid screening av kognitiv nedsättning efter hjärtstopp

• Används tillsammans med kognitiva tester för att förbättra träffsäkerheten
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ABSTRACT
Objective: To explore associations between four methods assessing long-term neurocognitive outcome 
after out-of-hospital cardiac arrest and early hypoxic-ischemic neuronal brain injury assessed by the 
biomarker serum neuro!lament light (NFL), and to compare the agreement for the outcome methods.
Methods: An explorative post-hoc study was conducted on survivor data from the international Target 
Temperature Management after Out-of-hospital Cardiac Arrest trial, investigating serum NFL sampled 48/ 
72-hours post-arrest and neurocognitive outcome 6 months post-arrest.
Results: Among the long-term surviving participants (N = 457), serum NFL (n = 384) was associated to all 
outcome instruments, also when controlling for demographic and cardiovascular risk factors. Associations 
between NFL and the patient-reported Two Simple Questions (TSQ) were however attenuated when 
adjusting for vitality and mental health. NFL predicted results on the outcome instruments to varying 
degrees, with an excellent area under the curve for the clinician-report Cerebral Performance Category 
(CPC 1–2: 0.90). Most participants were classi!ed as CPC 1 (79%). Outcome instrument correlations ranged 
from small (Mini-Mental State Examination [MMSE]–TSQ) to strong (CPC–MMSE).
Conclusions: The clinician-reported CPC was mostly related to hypoxic-ischemic brain injury, but with 
a ceiling e"ect. These results may be useful when selecting methods and instruments for clinical follow-up 
models.
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Introduction

Post-cardiac arrest guidelines recommend that all individuals 
that survive a cardiac arrest should be offered a follow-up that 
includes screening for neurocognitive impairments (1). This 
screening could be used to indicate need of a comprehensive 
neuropsychological evaluation or rehabilitation interventions 
to improve quality of life (2). Outcome can be assessed from 
four methods or perspectives as recommended by the US Food 
and Drug Administration; through clinician-reports, perfor-
mance-based measures, patient-reports, and observer-reports 
(3), which may provide complimentary information. To which 
extent these outcome methods represent the same construct, 
e.g., brain injury following out-of-hospital cardiac arrest 
(OHCA), has not been systematically investigated.

Biomarkers may be used as surrogate markers of brain injury 
after cardiac arrest (4,5). Neurofilament proteins are markers for 
neuroaxonal injury (6). Increased levels of neurofilament light 

chain (NFL) have been found in cerebrospinal fluid and serum 
or plasma in several neurologic disorders including traumatic 
brain injury, neurodegenerative diseases, and inflammatory dis-
eases (7). Recently, NFL in blood has emerged as a stronger 
predictor of poor neurological outcome than other candidate 
biochemical markers after OHCA (8,9). Still, the association 
between NFL and neurocognitive impairment after cardiac 
arrest has not been evaluated.

There are a variety of issues when analyzing possible neuro-
cognitive impairment. Several instruments exist per outcome 
method and only instruments exhibiting sufficient psychometric 
properties should be used. Additionally, patient-reported cogni-
tive complaints are often overreported in comparison to objective 
neurocognitive impairment measured by performance-based tests 
(10). This skewness could be due to impaired insight, fatigue, or 
emotional problems such as anxiety, depression, and post- 
traumatic stress disorder rather than objective neurocognitive 
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Blennow Nordström, Lilja, Cronberg et al (2022). Brain Injury, 36(6).



Överblick
Rational

Explorativ post hoc-studie utifrån TTM-huvudstudien och dess biobank –
hjärnskademarkören serum NFL 48/72 h efter hjärtstopp, samt
uppföljningsbatteriet sex månader efter hjärtstopp

Syfte

Utforska sambandet mellan tidig hypoxisk-ischemisk hjärnskada representerat
av NFL och outcomeinstrument efter hjärtstopp, samt associationer mellan de 
fyra outcomemetoderna

Delarbete II

Moseby-Knappe, Mattsson, Cronberg et al (2019). JAMA Neurology, 76(1).



Metod
Instrument

• Serum NFL
• Cerebral Performance Category

CPC
• Mini-Mental State Examination 

MMSE
• Two Simple Questions 

TSQ
• Informant Questionnaire on Cognitive 

Decline in the Elderly-Cardiac Arrest

IQCODE-CA

Delarbete II

Kliniker-
skattningsskala

Närstående-
skattningsskala

Patient-
skattningsskala

Kognitivt 
screeningtest



939 Out-of-hospital cardiac arrest patients included in the TTM-trial

486 Alive with completed CPC
412 Alive with completed MMSE
453 Alive with completed TSQ
453 Alive with completed IQCODE-CA

457 Alive at 180 days with completed 
       CPC and at least one of the 
       following: MMSE, TSQ, and 
       IQCODE-CA

676 Patients with serum NFL measurements at either 48 or 72 hours

29 Excluded from this study due to 
     missingness of MMSE, TSQ, and/or
     IQCODE-CA

486 Alive at 180 days follow-up

939 Out-of-hospital cardiac arrest patients included in the TTM-trial

486 Alive with completed CPC
412 Alive with completed MMSE
453 Alive with completed TSQ
453 Alive with completed IQCODE-CA

457 Alive at 180 days with completed 
       CPC and at least one of the 
       following: MMSE, TSQ, and 
       IQCODE-CA

676 Patients with serum NFL measurements at either 48 or 72 hours

384 Alive at 180 days with 
       serum NFL measurements at 
       either 48 or 72 hours

Alive at 180 days with completed CPC and at least one of the following: MMSE, 
TSQ, and IQCODE-CA, as well as NFL measurements at either 48 or 72 hours
361 Alive with completed CPC and NFL measurements
336 Alive with completed MMSE and NFL measurements
358 Alive with completed TSQ and NFL measurements
342 Alive with completed IQCODE-CA and NFL measurements

29 Excluded from this study due to 
     missingness of MMSE, TSQ, and/or
     IQCODE-CA

486 Alive at 180 days follow-up

102 Missing serum NFL measurements  
       56 No NFL measurements due to center   
            not partaking in the TTM biobank 
       46 No NFL measurements due to other 
            reasons

Delarbete II



Regressionsanalyser där NFL-värden 48 eller 72 timmar efter hjärtstoppet fick 
predicera utfall på outcomeinstrumenten 180 dagar efter hjärtstoppet:

Resultat Delarbete II

• NFL-värdena var höggradigt signifikanta i relation till varje 
outcomeinstrument i de ojusterade analyserna (p <.001) 

• NFL hade högst predicerbarhet på klinikerskattningsskalan CPC, 
framför allt i justerade analyser (CPC 1–2 vs CPC 3–4: OR 67.5, 
95% CI [12.8, 694.4]), men CPC uppvisade en takeffekt
(CPC 1: 79%)

• I de justerade analyserna kunde NFL fortsatt signifikant
(p <.001) predicera outcome, med ett undantag – Vitality och Mental 
Health ur SF-36 var starkare prediktorer för patientskattningsskalan
TSQ, så att NFL blev icke-signifikant (p = .06) 
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Resultat

Delarbete II

Korrelationsmatris för 
outcomeinstrumenten vid 
180-dagarsuppföljningen, 
beräknad med Spearmans
rho. Konfidensintervall, 95%, 
inom parenteser.



Slutsatser
• NFL i serum var en höggradigt signifikant prediktor för outcome, men 

outcomemetoderna tycks inte avspegla hypoxisk-ischemisk hjärnskada i 
samma utsträckning

• Samtliga outcomemetoder kan vara användbara för att undersöka 
outcome efter hjärtstopp, den konvergenta validiteten är acceptabel

• Mer studier behövs om vad outcomeinstrumenten representerar och hur 
de ska kombineras i en uppföljningsmodell

Delarbete II
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Rational

Prospektiv fall-kontroll-studie inom den neuropsykologiska substudien till 
TTM2-studien, uppföljning IV) cirka sju månader efter hjärtstopp

Syfte

Att III) beskriva rationalen och, IV) rapportera de första resultaten:  
A. Detaljerad undersökning av neurokognitiv nedsättning hos hjärtstoppsöverlevare

B. Jämföra kognition mellan hjärtstoppsöverlevare och matchad kohort
hjärtinfarktkontroller (acute myocardial infarction, MI)

C. Undersöka samband mellan kognition och de förmodat relaterade faktorerna
depression, ångest, fatigue, sömnsvårigheter, hypertoni och diabetes

Överblick Delarbete III och IV



Självskattningsskalor
HADS (screening av depression och ångest),
MFI-20 (fatigue) och MISS (sömnsvårigheter)

Kardiovaskulära riskfaktorer
Hypertoni, diabetes

Tillvägagångssätt syfte B

Linjära regressioner
1. Ojusterade
2. Justerade för utbildningsnivå och kön
3. Justerade för utbildningsnivå, kön, 

hypertoni, diabetes, symtom på
depression, ångest, fatigue och
sömnsvårigheter

Metod Delarbete III och IV

Instrument
Neuropsykologiska test



Avhandlingens begränsningar
• Kognitiv förändring 0–6 månader efter hjärtstoppet ej 

undersökt

• Resultaten kan inte överföras till länder med annan 
intensivvårdspraxis, heller inte till alla sorters hjärtstopp

• Multipla jämförelser ökar risken för falska positiva fynd

• Låg andel bortfall men screeningbetonade tester (I & II) 
vs hög andel bortfall och detaljerade tester (IV)

• Ingen information om premorbid kognitiv kapacitet, ingen 
metod för att säkerställa sanningshalten i närståendes 
skattningar (I & II)



Disposition
• Bakgrund (från akut skede till uppföljning av funktion och kognition)
• Delar av min avhandling och dess resultat
• Diskussion (uppföljning, omhändertagande)



Identifiera behov av 
uppföljning

RECOMMENDATIONS FOR IN-HOSPITAL  
FUNCTIONAL ASSESSMENTS, FOLLOW-UP  
AND REHABILITATION AFTER CARDIAC  
ARREST

BEFORE HOSPITAL DISCHARGE

Perform functional assessments of 
physical and non-physical impairments

Perform
screening for

emotional problems
and fatigue

Provide information 
and support to  

the survivor and 
their family

Perform  
screeening for 

 cognitive problems

AT FOLLOW UP
Within 3 months from  

hospital discharge

Refer to rehabilitation
if necessary

Consider referral to 
further specialised 

care if indicated

• Europeiska och svenska 
uppföljningsrekommendationer

• ”Accurate and timely assessment is 
vital to identify the need for long-
term interventions following OHCA”

• Därigenom kan patienter erhålla 
remiss till kardiologisk/neurologisk 
rehabilitering vid behov

Nolan et al (2021). Resuscitation, 161.
https://cprguidelines.eu/
http://www.hlr.nu/vard-efter-hjartstopp/
Haywood et al (2022). Resuscitation, 170.

https://cprguidelines.eu/
http://www.hlr.nu/vard-efter-hjartstopp/


Minne, koncentration och 
planeringsförmåga (utanför sjukhus)

Data från Svenska 
Hjärt-Lungräddningsregistret 
2021, n = 147.



Livstillfredställelse mätt med 
LiSat-11 (utanför sjukhus)

87

82

95

78

95

57

93

86

83

81

89

77

Data från Svenska 
Hjärt-Lungräddnings-
registret 
2021, n = 147.



Case courtesy of A.Prof Frank Gaillard, 
Radiopaedia.org, rID: 5199

Illustration ur Gazzaniga (2018). 
Psychological science (6. uppl.). New 
York/London: W. W. Norton.

• Relationen kognition–hjärnstrukturer inte vidare 
undersökt med hjärnavbildningstekniker efter hjärtstopp

• Resultaten från Delarbete IV stämmer överens med 
tidigare studier om hippocampus-påverkan

• Tidigare teori om att anoxisk hjärnskada manifesteras i 
isolerat amnestiskt syndrom, ännu omdebatterad
– Hypotesen om selektiv vulnerabilitet på hippocampus

• Skador på hippocampus, men också basala ganglierna, 
thalamus, cerebellum och watershed cortex

Kognition och hjärnavbildningar



MRI 3 månader efter hjärtstopp 
(n = 13) vs friska kontroller: 
signifikant tunnare cortex, nedsatt 
minne och finmotorisk koordination

300 Neurorehabilitation and Neural Repair 33(4)

Table 1. Sample Characteristics and Group Comparisonsa.

Healthy Controls (HC), N = 19 OHCA, N = 13

t PMean/SD Range Mean/SD Range

Age 60.89/5.69 52 to 70 57.14/8.63 44 to 71 1.48 .15
Education in years 12.79/1.68 9 to 16 11.62/4.07 8 to 19 1.13 .27
Time to ROSC in minutes 19.85/10.33 5 to 40
Duration of coma in minutes 4307/3363 840 to 10 500
Mean cortical thickness in mm (mean of 

both hemispheres)
2.35/0.09 2.2 to 2.5 2.25/0.17 1.94 to 2.5 2.17 .04

Cognitive tests results
Grooved pegboard dominant hand 52.16/5.37 44 to 64 45.45/8.93 34 to 56 2.58 .02
Grooved pegboard non-Dominant hand 52.26/5.15 42 to 66 43.36/10.61 25 to 52 3.10 .004
D-KEFS TMT Number sequencing 11.05/2.29 7 to 15 9.15/3.74 3 to 12 1.78 .09
D-KEFS TMT Number-letter Switching 11.42/2.52 7 to 15 9.38/4.19 3 to 13 1.72 .10
CVLT-II Total learning 48.63/7.18 38 to 65 42.31 22 to 59 1.76 .09
CVLT-II Short interval recall 0.29/0.87 −1.5 to 1.5 −0.73/0.90 −3 to 0.50 2.82 .008
CVLT-II Short interval cued recall 0.50/0.78 −1 to 2 −0.85/0.99 −3 to 0.50 3.60 <.001
CVLT-II Delayed recall 0.24/0.79 −1 to 1.5 −0.79/1.21 −3 to 1 2.44 .02
CVLT-II Delayed cued recall 0.23/78 −1 to 1.5 −0.92/1.15 −3 to 1 2.65 .01
CVLT-II Recognition 0.24/0.42 −0.50 to 1 −0.72/1.54 −3 to 1 2.52 .02

Figure 2. Differences in the Cth of OHCA survivors and healthy controls. Colored areas represent significant clusters where 
controls had higher Cth than OHCA survivors, adjusted for age and sex. The color coding for significant P values (P < .05) is on 
a logarithmic scale, and the thresholds were set at −log10(.05) = 1.3. LH, left hemisphere; RH, right hemisphere. The images are 
annotated according to the Desikan-Killiany atlas: 1 = superior frontal, 2 = rostral middlefrontal, 3 = lateral orbitofrontal, 4 = caudal 
middlefrontal, 5 = postcentral, 6 = superior parietal, 7 = inferior parietal, 8 = lateral occipital, 9 = middle temporal, 10 = cuneus, 
11 = precuneus, 12 = paracentral, 13 = rostral anteriorcingulate, 14 = medial orbitofrontal, 15 = supramarginal, 16 = isthmus 
cingulate.

Ørbo, Aslaksen, Vangberg et al (2019). Neurorehabilitation and Neural Repair, 33(4). 

Skillnader i kortikal tjocklek hjärtstoppsöverlevare–friska kontroller

”These observations suggest a 
widespread pattern of brain damage
induced by transient global cerebral 

ischemia”
Horstmann et al (2010). Neurology, 74(4).

Kognition och hjärnavbildningar

”As diffuse cortical and deep gray matter lesions were the most common 
findings on neuroimaging, cognitive domains involved in executive
functions, memory, and processing speed needs to be addressed”

Hagberg et al (2022). Frontiers in Aging Neuroscience, 14.



• Tämligen oklart kring långtidsöverlevnad (tioårsöverlevnad ca 60%?)
• Oklart läge även kring långtidskognition

– Steinbusch: Mest markant kognitiv återhämtning de tre första månaderna
– Buanes: 29% kognitiv nedsättning fyra år efter hjärtstoppet (N = 30) 
– Drysdale: Patienter med måttlig–svår minnesnedsättning vid 

åtta månader hade kvar problematiken tre år efter hjärtstoppet
– Andersson: 7 av 8 hade MOCA < 26 i uppföljning ca 17 år efter hjärtstoppet

• Om fortsatt sänkning sker är svikten på vaskulär bas snarare än hypoxisk
• Intensiv och tidig/postakut neurologisk rehabilitering 

rekommenderas vid förvärvade hjärnskador,
torde gälla även efter hjärtstopp vid indikation

Amacher et al (2022). JAMA Cardiology, 7(6).
Steinbusch et al (2017). Resuscitation, 120.
Buanes et al (2015). Resuscitation, 89.
Drysdale et al (2000). Resuscitation, 49(1).
Andersson, Rosén & Sunnerhagen (2015). Resuscitation, 91.

Tiden läker alla sår – eller?



• Insatser för fatigue och psykiskt mående?
– Primärvård (t ex psykolog, kurator, arbetsterapeut)
– Rehabiliteringsmedicin

• Muntlig och skriftlig information?
• Nätverksstöd?

– Nätverk för hjärtstoppsöverlevare 
och närstående

– Riksförbundet HjärtLung
– Hjärnskadeförbundet Hjärnkraft

• Mer information i de 
svenska riktlinjerna på hlr.nu

Andra insatser viktiga HANTERA FATIGUE  
EFTER ETT HJÄRTSTOPP

Råd till personer som upplever fatigue efter ett hjärtstopp

Donna Malley
Sudden Cardiac Arrest UK

Livet efter hjärtstopp
Informationsmaterial till överlevare och deras närstående

Utgiven 2021 av Svenska rådet för hjärt-lungräddning och Riksförbundet HjärtLung

http://www.hlr.nu/vard-efter-hjartstopp/
https://www.suddencardiacarrestuk.org/
https://brainfatigue.se/information/
https://www.hjart-lung.se/natverket-for-overlevare/
https://hjarnkraft.se/
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Figur 1. ERC guidelines, Nolan et al., 2021  
 

Allt fler överlever hjärtstopp. Majoriteten av överlevarna mår bra, men en 
betydande andel uppvisar hälsoproblem. Lindriga/måttliga kognitiva 

nedsättningar, fysiska begränsningar, emotionella besvär och fatigue är 
vanligt och kan påverka återgång till vardagen. En strukturerad 

uppföljning bidrar till att identifiera överlevare (och närstående) som är i 
behov av extra stödinsatser och rehabilitering. Detta dokument baseras 
på riktlinjer från European Resuscitation Council (Figur 1). Riktlinjerna är 

utarbetade för vuxna överlevare och deras närstående, men delar av 
innehållet kan sannolikt vara överförbart även till drabbade barn och 

deras närstående. 

http://www.hlr.nu/vard-efter-hjartstopp/
https://www.suddencardiacarrestuk.org/
https://brainfatigue.se/information/
https://www.hjart-lung.se/natverket-for-overlevare/
https://hjarnkraft.se/


Förhoppning med forskningen

Synliggöra behov av standardiserad 
uppföljning, psykoedukation och/eller 
rehabiliteringsprogram av kognition, 
psykisk ohälsa och fatigue för 
hjärtstoppsöverlevare samt närstående
– Effektiv och jämlik vård
– Integrerad kardiologisk och neurologisk 

rehabilitering vid behov



• Handleder arbete om själv- och 
närståendeskattningsformuläret 
DEX

• Biträder arbete om nytt 
självskattningsformulär kognitiva 
besvär

• 24-månadersuppföljningen i den 
neuropsykologiska substudien

• Post doc?
• Utvärdering MOCA, SDMT, 

IQCODE-CA och TSQ utifrån de 
neuropsykologiska testresultaten

• Delarbete IV till tidskrift

Nästa steg



Övergripande konklusion
• Kognitiv nedsättning efter hjärtstopp är relativt vanligt 

och associerat med andra funktioner som tillsammans 
kan påverka överlevarens aktivitet och delaktighet

• Alla hjärtstoppsöverlevare behöver därför genomgå en 
kortare screening för kognitiv nedsättning, gärna 
innefattande flera metoder som är sensitiva

• Patienter med tecken på kognitiv nedsättning måste 
fångas upp för att remitteras till fördjupad 
neuropsykologisk utredning och/eller teambaserad 
rehabilitering för att optimera återhämtning
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