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Family presence during cardiopulmonary resuscitation, trauma and critical care
Tekst
Background:
Patients and their relatives often expect to be actively involved in decisions of treatment. Even during
resuscitation and critical care, patients may want to have their relatives nearby, and relatives may want to
be present if offered the possibility. The principle of family presence during resuscitation (FPDR) is a triad
where the intervention of family presence affects both the healthcare professionals (HCP), the relatives
present, and the care of the patient involved. All needs and well-being must be balanced in the context of
FPDR as the actions involving all three groups can impact the others.
Objectives:
To assess existing evidence for the effect of family presence during resuscitation, trauma and critical care in
the emergency department or pre-hospital setting.
Search methods:
We searched CENTRAL, MEDLINE, Embase, PsycINFO, CINAHL from 1980 to 18 March 2021 without any
language limits. Furthermore, we checked references and searched citations. We also checked relevant
systematic reviews and contacted study authors to identify additional studies and searched for any ongoing
trials.
Selection criteria:
We included randomized controlled trials (RCTs) of adults who have witnessed a resuscitation attempt of a

patient (who was their relative) at the emergency department or in the pre-hospital emergency medical
service.
We did not have any limitation on age or gender and defined the type of patient as being a patient with
cardiac arrest in need of CPR or a patient with a critical medical or traumatic life-threatening condition.
Data collection and analysis:
We checked titles and abstracts to exclude irrelevant studies and obtained full reports on potentially
relevant studies. Two review authors independently extracted data. As it was not possible to conduct metaanalyses, we only synthesised data narratively.
Main results:
Our electronic search yielded a total of 6794 records after duplicates had been removed. We included 2
trials (3 papers) with 595 participants [1-3]. A cluster randomized trial from 2013 involving pre-hospital
emergency medical services units in France, comparing systematic offer for a relative to witness CPR with
the traditional practice, its 1-year assessment and a small pilot study from 1998 of FPDR in the emergency
department in UK.
The participants were 19 to 78 years old; between 56% and 65% were women. Post-traumatic stress
disorder (PTSD) was measured with the impact of event scale, and the median score ranged from 0-21
(range 0 to 75; higher scores correspond to more severe disease). The presence of PTSD was not found. The
studies were overall of high risk of bias and the evidence was of very low certainty.
Authors' conclusions:
There is insufficient evidence to determine any certain effects of family presence during resuscitation on
relatives’ psychological outcomes. Additional and sufficiently powered, well-designed RCTs may alter the
conclusions of the review in future.
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Background:
The arterial pressure-derived mean flow index (Mxa), calculated as the correlation between continuously
recorded arterial blood pressure and transcranial Doppler-derived mean cerebral blood flow velocity, is
widely used for evaluating dynamic cerebral autoregulation, with higher values considered to indicate more
impairment of autoregulation. This study investigated how different data pre-processing approaches for
calculating Mxa affected the diagnostic and prognostic performance of this measure.
Methods:
We included recordings from 48 healthy volunteers, 19 patients with sepsis, 36 patients with traumatic
brain injury (TBI), and 14 patients admitted to a neurorehabilitation unit after severe non-traumatic or
traumatic brain injury. Recordings at baseline as well as during noradrenaline infusion, lipopolysaccharide
(LPS) infusion with / without noradrenaline, and head-up tilt were used to investigate the effect of
approaches on the diagnostic and prognostic performance of Mxa. Four different data pre-processing
approaches were specified, calculating Mxa using 3-, 6- or 10-seconds blocks with correlation periods
ranging from 60 to 300 seconds, and with or without overlap between blocks. The diagnostic (between
healthy participants and patients) and prognostic performance (to predict death or poor functional
outcome) of Mxa was assessed by area under the receiver-operating characteristic (AUROC) curves ;
interventional effects or differences between groups were assessed using Student’s t-test.
Results:
In general, patients with sepsis had higher Mxa values for all approaches compared to the other groups of
participants, while healthy patients exhibited higher Mxa than patients with TBI and neurorehabilitation
patients. AUROC generally indicated that regardless of pre-processing approach, Mxa was ‘no better than
chance’ both for distinguishing between healthy volunteers and patient groups, and for predicting
outcomes. Furthermore, changes in Mxa depended on the pre-processing approach during interventions in
healthy volunteers and patients.
Conclusions:
Mxa depends heavily on data pre-processing approaches. No single approach emerged as superior for
distinguishing between healthy volunteers and different patient groups, assessing the effect of
interventions, or predicting mortality or functional outcome.

Figure 1 – Mxa as a diagnostic tool

Mxa by pre-processing approach (one per row) and diagnostic group. Left column: Baseline recordings.
Mean and 95% confidence interval is shown. Right column: Receiver operating curves for the discrimination
of patient groups with healthy volunteers as the comparator (right column).

Figure 2 – Mxa as a prognostic tool

The prognostic value of Mxa presented from baseline recordings grouped by outcome (left column) and
data pre-processing approach (one per row), with receiver operating curves with a good outcome or
survival as comparators, and the ability to increase Mxa to predict mortality or poor outcome in patients
with sepsis and traumatic brain injury (TBI), respectively.
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Dexamethasone 12 mg versus 6 mg for Patients with COVID-19 and Severe Hypoxia: a Pre-Planned,
Secondary Bayesian Analysis of the COVID STEROID 2 Trial
Tekst
Introduction: We compared dexamethasone 12 mg versus 6 mg daily for up to 10 days in patients with
COVID-19 and severe hypoxia in the international, randomised, blinded COVID STEROID 2 trial[1,2]. In
the primary, conventional analyses at 28 days, the predefined statistical significance thresholds were not
reached. We conducted a pre-planned, Bayesian analysis of the trial to facilitate probabilistic
interpretation[3].
Methods: We analysed all outcomes registered up to day 28 in the trial using Bayesian models with
weakly informative priors and challenged findings with various sensitivity analyses including different
models and priors. Results are presented as posterior probabilities of adjusted relative and absolute
differences with 95% credible intervals (CrIs) and probabilities of different effect sizes, including any
benefit/harm, clinically important benefit/harm and differences less than what we considered clinically
important according to pre-defined thresholds.
Results: We analysed all patients with available outcome data in the intention-to-treat-population. The

adjusted mean difference in days alive without life support at day 28 (primary outcome) was 1.3 days
(95% CrI: -0.3 to 2.9), with 94.2% probability of benefit with 12 mg (Table 1, Figure 1). The adjusted
relative risks for mortality and serious adverse reactions at day 28 were 0.87 (95% CrI: 0.73 to 1.03) and
0.85 (95% CrI: 0.63 to 1.16), with probabilities of benefit with 12 mg of 94.8% and 84.1%, respectively
(Table 1). Results were consistent across sensitivity analyses, with low probabilities of clinically
important harm with 12 mg for all outcomes in all analyses.
Conclusions: We found high posterior probabilities of benefit with dexamethasone 12 mg versus 6 mg in
patients with COVID-19 and severe hypoxia on the days alive without life support and mortality at day 28
and low probabilities of clinically important harm for all outcomes.
Trial registration and approvals: ClinicalTrials.gov (NCT04509973); Danish Medicines Agency (2020-0716), Committees on Health Research Ethics in the Capital Region of Denmark (H-20051056); Capital
Region Knowledge Centre for Data Compliance (P-2020-842); further approvals obtained in India,
Sweden and Switzerland as required[1].
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Rocuronium 0.3 mg/kg or 0.9 mg/kg comparing onset time, duration of action and intubating conditions in
elderly patients. A randomized study.
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Background
Tracheal intubation during anesthesia can be facilitated by neuromuscular blocking agents such as
rocuronium but there is limited data about the optimal dose in patients above 80 years of age. We
hypothesized that rocuronium 0.9 mg/kg would lead to a shorter onset time than 0.3 mg/kg in patients
above 80 years.
Methods
The study was approved by The Scientific Ethics Committee (February 27, 2020 - protocol number H19079175), Danish Medicines Agency (EudraCT 2019-004343-76) and Data Danish Protection Agency
(Videnscenter for Dataanmeldelser, November 6, 2018 - VD-2018-427). The study was registered at
Clinicaltrials.gov (NCT04512313) prior to enrollment of patients. Informed consent was obtained from all
patients and the trial was conducted in accordance with the Declaration of Helsinki. Thirty-four patients
were randomized to either rocuronium 0.3 mg/kg or 0.9 mg/kg. Anesthesia was induced with fentanyl and
propofol and maintained with remifentanil and propofol after intubation. Neuromuscular function was
monitored with acceleromyography and the primary outcome was onset time defined as time from
injection of rocuronium to train-of-four (TOF) count of 0. Other outcomes were duration of action (time to
TOF ratio > 0.9), proportion of excellent intubating conditions using the Fuchs-Buder scale, tracheal
intubating conditions using the Intubating Difficulty Scale (IDS), use of a stylet, use of a video laryngoscope,
and time used for intubation.
Results

Rocuronium 0.9 mg/kg resulted in shorter onset time compared to rocuronium 0.3 mg/kg; 108 sec (SD 40)
vs. 228 sec (SD 140) (difference: 119 seconds (95% CI: 41-196), P=0.005)), respectively. However, in 66%
of the patients receiving rocuronium 0.3 mg/kg a TOF count of 0 was not obtained. Duration of action was
longer after rocuronium 0.9 mg/kg: 118 minutes (SD 43) vs. 46 minutes (SD 13) (difference: 72 minutes
(95% CI: 49-95) P<0.0001)), and a greater proportion of excellent intubating conditions (Fuchs-Buder) was
obtained; 11/16 (69%) vs 4/18 (22%) (P=0.006). No difference was found regarding IDS score 1 vs 2,
employment of video laryngoscope 38% vs. 44% or use of a stylet 38% vs 50%.
Conclusion
Rocuronium 0.9 mg/kg resulted in a shorter onset time compared to rocuronium 0.3 mg/kg in patients
above 80 years of age. In 66% of the patients receiving rocuronium 0.3 mg/kg a TOF count of 0 was not
obtained. Rocuronium 0.9 mg/kg provided better intubating conditions but also a longer duration of action
compared to rocuronium 0.3 mg/kg.
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Table 1 Baseline characteristics of patients above 80 years of age randomized to either rocuronium 0.3 or
0.9 mg/kg

Rocuronium 0.3 mg/kg

Rocuronium 0.9 mg/kg

n

20

17

Age years

83 (1.9)

85 (3.3)

Sex M/F

10/10

4/13

BMI kg/m2

25.4 (2.7)

25.1 (6.0)

ASA II/III

9/11

10/7

Diuretics

7 (35%)

8 (47%)

Magnesium

1 (5%)

1 (6%)

Renal disease

0

1 (6%)

Diabetes

3 (15%)

1 (6%)

Hypertension

12 (60%)

11 (65%)

Daily medicine

Comorbidity

Heart disease

4 (20%)

6 (35%)

Type of surgery
Orthopedic
Plastic/breast
Gynecology

9
7
1
1

7
6
1
2

Continuous data presented as mean and standard deviation (SD)

Table 2 Intraoperative data including onset time and duration of action for rocuronium 0.3 and 0.9 mg/kg in
patients above 80 years of age

Rocuronium
0.3 mg/kg

Rocuronium
0.9 mg/kg

Difference with
95%CI

P value*

n

18

16

NMB reached TOF 0

6
(33%)

16
(100%)

66% (45% to
88%)

P<0.001

Onset time, seconds

227 (140)
n=6

108 (40)
n=16

119 (41 to 196)

0.005

Duration of action, minutes

46 (13)
n=16

118 (43)
n=11

72 (49 to 95)

<0.0001

Duration of anesthesia, minutes

205 (75)

209 (84)

-

-

Duration of surgery, minutes

121 (55)

126 (61)

-

-

Excellent intubating conditions
(Fuchs-Buder) §
Use of video laryngoscope

4 (22%)

11 (69%)

47 (17 to 77)

0.006

8 (44%)

6 (38%)

6 (-26 to 40)

0.68

Use of stylet

9 (50%)

6 (38%)

12 (-20 to 46)

0.46

Intubating difficulty score (IDS)
IDS>0 §

2 (1-3)
4 (22%)

1 (0-2)
6 (38%)

15 (-16 to 45)

0.18**
0.33

Time from administration of
rocuronium until intubation, sec

385 (121)

188 (54)

196 (129 to 263)

<0.0001***

Continuous data presented as mean and standard deviation (SD).
§ Intubation performed at TOF=0 or at five minutes after rocuronium.
In seven patients the duration of action was not determined due to administration of a reversal agent,
administration of supplemental doses of rocuronium or technical problems. Data presented as count and
frequencies (%) or mean and standard deviation (SD) IDS presented as median and interquartile range
(IQR)
*Chi square test
**Mann Whitney’s rank sum test
***T-test
CI Confidence Interval
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Mortality and health-related quality of life at one-year follow-up in the HOT-ICU trial.
Tekst
Introduction: Supplemental oxygen is a common treatment in critical illness but may have both beneficial
and harmful long-lasting effects and the optimum treatment strategy is still not defined. The Handling
Oxygenation Targets in the Intensive Care Unit (HOT-ICU) trial is the largest randomised clinical trial to
date exploring the benefits and harms of a lower oxygenation target (partial pressure of arterial oxygen
(PaO2) of 8 kPa) versus a higher (PaO2 of 12 kPa) in adult ICU patients acutely admitted with hypoxaemic
respiratory failure.1 Mortality and health-related quality of life (HRQoL) one year after randomisation are
pre-planned secondary outcomes of the HOT-ICU trial. We aim to investigate the impact of the two
oxygenation targets on these outcomes in the HOT-ICU trial intention-to-treat population. We hypothesise
that a lower oxygenation target results in lower mortality and higher HRQoL as compared to a higher
oxygenation target.
Methods: Vital status at one year will be assessed in all patients with valid consent; for the Danish
patients this status and date of death, if relevant, will be validated in the Danish Central Personal Registry.
Mortality at one year will also be analysed in pre-defined sub-groups.2,3 HRQoL has been evaluated by
blinded study personnel administering the standardised EuroQol (EQ-5D-5L and EQ-VAS) telephone
interview. EQ-VAS, the primary HRQoL outcome, asks the participant to self-rate their overall health state
from 0-100; 0 being “the worst health you can imagine”, and 100 being “the best health you can imagine”.
EQ-5D-5L contains the dimensions mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression, all ranked on a five-level scale. The statistical analysis plan was published prior to
inclusion of the last patient in the HOT-ICU trial.3

Results: A total of 2,928 patients were randomized in the HOT-ICU trial, of which 2,888 were included in
the intention-to-treat population. The last patient was randomized on August 3rd, 2020, and data
collection is expected to be completed soon. We will be able to present data on both one-year mortality
and EuroQol at the Annual Meeting in November 2021.
Conclusion: Whether different oxygenation targets influence long-term mortality and HRQoL is still
uncertain. Therefore, the results of these pre-specified long-term outcomes from the largest trial to date
exploring two oxygenation strategies will provide essential information on long-term effects of targeted
oxygen therapy in ICU patients with acute hypoxaemic respiratory failure.
1. Schjørring et al. N Engl J Med. 2021;384(14):1301-1311.
2. Schjørring et al. Acta Anaesthesiol Scand. 2019;63(7):956-965.
3. Schjørring et al. Acta Anaesthesiol Scand. 2020;64(6):847-856.4.
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Feasibility of sphenopalatine ganglion block as potential treatment for persistent headache following
COVID-19
Tekst
Introduction
Many patients experience persistent symptoms and sequalae after being infected with the COVID-19
virus. Persistent headache is reported to occur in about 10% of all cases (1). The pathophysiology behind
this is still unknown but it has been reported as having the characteristics of a both migraine and tension
type headaches. A sphenopalatine ganglion (SPG) block has been suggested as a simple and minimally
invasive treatment for migraine and post dural puncture headache and thus could potentially be used to
treat persistent headache following COVID-19 (2). The aim of this substudy of an ongoing trial was to
assess the feasibility of SPG block to treat persistent headache following COVID-19.
Methods
We have included patients since January 2021 in an ongoing randomized controlled trial (NCT04636034).
The study was approved by ethics committee and waived approval from the Danish Medicines Agency.
We offered a “rescue block” which was a repeated SPG block with open-label lidocaine 4% and ropvacaine
0.5% if patients experienced persistent pain, defined as VAS>30mm, at follow-up 7 days after the initial
placebo-controlled SPG block. The primary outcome was pain in upright position before and 30 minutes
post block, measured on a 0-10 numerical rating scale. Secondary outcome was frequency of patients with
a pain intensity ≤3 at 30 minutes after the procedure. To assess the primary outcome, we used a paired ttest utilizing SPSS 25 (SPSS, Chicago, IL, USA). We considered a two-sided P<0.05 to be statistically
significant.

Results
SPG block (local anesthesia or saline) was performed in 16 of 16 included patients, and 14 patients
required a “rescue block” due to persistent headache. Insertion of the cotton swabs was difficult and
painful in one patient due to small nostrils leading to unsure placement and an increase of pain following
the” rescue” SPG block. Mean pain intensity in upright position at inclusion was 49mm vs 32mm at thirty
minutes after the “rescue” SPG block. The mean difference before and after the block was -17mm (95% CI,
-5mm to -29mm; P=0.011). The frequency of patients with a pain intensity ≤3 at 30 minutes after the
block was 8/14 (57%).
Conclusion
Administration of a SPG block was feasible in patients with persistent headache following COVID-19. A
rescue block with local anesthetic resulted in small but statistically significant reduction in pain intensity
in patients without adequate response to the first study block. These preliminary data suggest that SPG
block may provide a degree of pain relief for patients suffering from persistent headache following
COVID-19. Further studies are needed to validate and confirm these preliminary results.
1. Carfì A et al. Persistent Symptoms in Patients After Acute COVID-19. JAMA 2020.
2. Cady R et al. A double-blind, placebo-controlled study of repetitive transnasal sphenopalatine ganglion
blockade with Tx360 as acute treatment for chronic migraine. Headache 2015.
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surgery – national survey of anaesthesiologists, obstetricians and surgeons.
Tekst
Introduction:
Due to religious believes Jehovah’s Witnesses (JW) decline transfusions of blood or derivatives of blood. JW
have published a list of treatments they accept as substitutes (1). No registration so far has been made of
which of the substitute treatments are available at Danish hospitals. Likewise, no national guideline exists
on how to optimize treatment to patients who do not want to receive transfusion of blood or derivatives.
The purpose of this study was to investigate which treatments are currently available to healthcare
professionals in Denmark when treating patients who refuse treatment with blood or derivatives of blood.
Additionally, we wanted to investigate how many departments that have local guidelines for treatment for
this group of patients.
Method:
We conducted a nationwide cross-sectional online survey. Sixty-eight Danish hospital departments of
anaesthesiology, abdominal surgery, and obstetrics were invited to participate.
The survey´s questionnaire was based on literature from JW and existing medical literature. The
questionnaire explored what treatments participating departments could offer in the pre-, per- and
postoperative phase. The respondents were all on-call consultants. The questionnaire underwent content
validation, face validation and was pilot tested including technical validation. We used SurveyXact © to
distribute the questionnaire and collect the data. Data was collected and analysed using SPSS©. The survey
did not require ethical approval.
Results:
Hundred and eight respondents from 55 out of 68 invited departments received the survey. Ninety-six

respondents, 43 anaesthesiologists, 24 abdominal surgeons and 29 obstetricians, completed the
questionnaire, see figure 1.
Thirty-five of 96 respondents (36%) reported that their department have a guideline regarding patients
refusing transfusions. Thirty-four of 96 respondents (35%) reported they regularly formulate an
interdisciplinary strategy before treating patients who refuse treatment with blood or derivatives of blood.
Depending on the type of anticoagulant, between 32% and 60 % of the respondents reported available
guidelines for reverting anticoagulant treatments, see figure 2.
Seven respondents reported a special set for blood test for and limit the blood sampling from patients who
refuse treatment with blood or derivatives of blood.
Conclusion:
We found a scarcity of local guidelines, when dealing with patients who refuse treatment with blood or
derivatives of blood.
Several ways of reverting anticoagulants are available in Denmark (2). Little attention is given to the
possibilities of reverting anticoagulants when performing surgery on patients that refuse treatment with
blood or derivatives of blood.
We conclude there is a need for a nation-wide consensus, possibly a national guideline. This could improve
the treatment of patients who refuse treatment with blood or derivatives of blood, while creating
awareness of what treatment are available.
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Figure 1 Overview over respondent participation and completed questionnaires.

Figure 2 Overview over available local guidelines for reverting antithrombotic drugs.
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Introduction
Fresh frozen plasma (FFP) transfusions are essential to maintain coagulation during major blood loss in
open abdominal aortic repair (OAR), but the safety of FFP transfusion is unknown, and practice is
informed by trials in trauma patients and non-randomized studies in vascular surgery limited to sample
sizes below 200.(1)
We investigated the association between a high-FFP ratio (FFP to red blood cell (RBC) ratio of 66.7100%) vs. a low-FFP ratio (FFP:RBC ratio 0-33.3%) and 90-day mortality following OAR involving
massive transfusion.
Method
We used the Danish- Vascular Registry and Transfusion Database to identify OAR for intact-, ruptured
abdominal aortic aneurysm, and aorto-iliac occlusive disease, from 1997 through 2017. Massive
transfusion was defined as at least 10 units of blood products issued on the date of finalizing surgery and
the day before. Cases were considered futile and excluded if surgery duration was below 50 minutes or if
no prosthesis was registered. Included patients were followed from the day of surgery (day 0) until day
90 following surgery. We used multivariable logistic regression to compare the 90-day mortality between
the high-FFP vs. low-FFP ratio adjusted for calendar year, age, sex, operation indication, Charlson’s

comorbidity index score, surgical center and anti-thrombotic prescriptions claimed (Danish prescription
database).
We published the protocol and statistical analysis plan at clintrials.gov (NCT04514575) before gaining
access to the data. We defined a p-value <0.01 as statistically significant and p between 0.01-0.05 as
borderline significant.
Results
We included 2,073 OAR for analysis, 1,316 in the high-FFP and 757 in the low-FFP group, table 1. 90-day
mortality was 344/1,316 (26%) in the high-FFP group vs. 287/757 (38%) in the low-FFP group (odds
ratio (OR): 0.73; 95% confidence interval (95% CI) 0.57-0.93, P=0.011, table 2). This association was
statistically significant in the analyses confined to a blood loss above 50% of total blood volume (289/993
(29%) vs. 239/532 (45%); OR: 0.64; 95% CI 0.48-0.86; P=0.003) and total transfusion requirement >= 15
units (289/931 (31 %) vs. 209/425 (49%); OR: 0.59; 95% CI 0.44-0.81; P<0.001).
Conclusion
A high FFP:RBC transfusion ratio in OAR, involving massive transfusion, was associated with lower 90day mortality compared to a low FFP:RBC transfusion ratio. However, this finding was only borderline
statistically significant in all patients (P=0.011) and unequivocally significant when blood loss exceeded
50% of total blood volume (P=0.003) and in patients receiving 15 units of blood product or more
(P<0.001).
Reference
1. Phillips AR, Tran L, Foust JE, Liang NL. Systematic review of plasma/packed red blood cell ratio on
survival in ruptured abdominal aortic aneurysms. J Vasc Surg 2021;73(4):1438-1444.

Table 1. Baseline characteristics and transfusions

Variable

Level

High-FFP

Low FFP

Total

(n=1,316)

(n=757)

(n=2,073)

P

Age

mean (sd)

72.4 (7.6)

71.9 (8.2)

72.2 (7.9)

Sex

Female

208 (15.8)

142 (18.8)

350 (16.9)

Male

1108 (84.2)

615 (81.2)

1,723 (83.1)

0.096

1 [0, 2]

1 [0, 2]

1 [0, 2]

0.065

CCI score

median [iqr]

CCI group

Normal (0)

354 (26.9)

238 (31.4)

592 (28.6)

Moderate (1)

422 (32.1)

219 (28.9)

641 (30.9)

Severe (2)

243 (18.5)

151 (19.9)

394 (19.0)

Very Severe (>3)

297 (22.6)

149 (19.7)

446 (21.5)

0.132

Antithrombotic therapy

None

925 (70.3)

528 (69.7)

1,453 (70.1)

ASA and
dypiridamole

305 (23.2)

181 (23.9)

486 (23.4)

Thienopyridine
like

36 (2.7)

17 (2.2)

53 (2.6)

Anticoagulants

50 (3.8)

31 (4.1)

81 (3.9)

Symptomatic AAA

114 (8.7)

73 (9.6)

187 (9.0)

Ruptured AAA

869 (66.0)

552 (72.9)

1,421 (68.5)

64 (4.9)

36 (4.8)

100 (4.8)

Asymptomatic
AAA

269 (20.4)

96 (12.7)

365 (17.6)

Rigshospitalet

574 (43.6)

147 (19.4)

721 (34.8)

Gentofte

66 (5.0)

194 (25.6)

260 (12.5)

Slagelse

72 (5.5)

54 (7.1)

126 (6.1)

Odense

193 (14.7)

70 (9.2)

263 (12.7)

Kolding

110 (8.4)

89 (11.8)

199 (9.6)

Aalborg

89 (6.8)

49 (6.5)

138 (6.7)

Viborg

85 (6.5)

82 (10.8)

167 (8.1)

Aarhus

127 (9.7)

72 (9.5)

199 (9.6)

1996 - 1999

97 (7.4)

136 (18.0)

233 (11.2)

2000 - 2004

196 (14.9)

300 (39.6)

496 (23.9)

2005 - 2009

409 (31.1)

236 (31.2)

645 (31.1)

2010 - 2014

407 (30.9)

78 (10.3)

485 (23.4)

2015 - 2019

207 (15.7)

7 (0.9)

214 (10.3)

mean (sd)

2009 (5.4)

2004 (4.2)

2,007 (5.5)

(Prescriptions clamied)

Indication

Occlusive

Center

Calendar year

Mean Calendar year

< 0.001

Transfusions
RBCs

median [iqr]

10 [7, 16]

13 [10, 19]

12 [8, 18]

< 0.001

FFP

median [iqr]

8 [6, 13]

2 [2, 4]

6 [4, 10]

< 0.001

FFP:RBC ratio

median [iqr]

0.8 [0.7, 0.9]

0.2 [0.2, 0.3]

0.7 [0.3, 0.8]

< 0.001

Platelet pool

median [iqr]

1 [0.5, 2.0]

0 [0, 1]

1 [0, 2]

< 0.001

Units transfused, total

median [iqr]

20 [14.0, 31.2]

16 [11, 24]

18 [12.2, 28.5]

< 0.001

Units transfused, total

10 – 14 U

385 (29.3)

332 (43.9)

717 (34.6)

15 – 19 U

260 (19.8)

161 (21.3)

421 (20.3)

20 – 24 U

189 (14.4)

87 (11.5)

276 (13.3)

> 24 U

482 (36.6)

177 (23.4)

659 (31.8)

176 [120, 228]

150 [113, 195]

165 [120, 215]

2

4

6

5,146 [4,660, 5,629]

5,143 [4,543, 5,641]

5,145 [4,628, 5,635]

454

350

804

4,000 [2,600, 6,308]

3,700 [2,300, 5,800]

4,000 [2,500, 6,000]

25

12

37

77 [50, 116]

65.5 [41, 100]

73 [47, 110]

458

351

809

Surgery duration (mins)

median [iqr]
missing

Total blood volume*

median [iqr]
missing

Blood loss

median [iqr]
missing

Blood loss percent of total
blood volume

median [iqr]

missing

0.162

0.132

0.002

< 0.001

*As per the statistical analysis plan, in case of missing blood volume, we impute blood loss above 2.5 L in
males and 2 L in females.
High FFP: fresh frozen plasma to red blood cell ratio > 2/3 and < 3/3 (66.6-100%)
Low FFP: fresh frozen plasma to red blood cell ratio > 0/3 and < 1/3 (0-33.3%).
AAA, abdominal aortic aneurysm. ASA, acetylsalicylic acid. CCI, Charlson’s comorbidity index. FFP, freshfrozen plasma. RBC, red blood cells.
One platelet pool consisted of 4 platelet donations.
CCI data were obtained from the Danish National patient registry.
Information on antithrombotic therapy prescriptions claimed was gathered from the Danish prescription
database.

Table 2. 90-day mortality following open abdominal aortic repair

Covariate

High FFP

Low FFP

OR (95% CI)

P

10 − 14

55/385 (14)

78/332 (23)

0.74 (0.48 − 1.15)

0.1837

15 − 19

55/260 (21)

67/161 (42)

0.52 (0.32 − 0.86)

0.0098

20 − 24

50/189 (26)

39/87 (45)

0.56 (0.31 − 1.03)

0.0634

> 24

184/482 (38)

103/177 (58)

0.48 (0.32 − 0.72)

<0.001

0 − 50

46/298 (15)

41/213 (19)

0.83 (0.49 − 1.38)

0.4653

50 − 100

116/511 (23)

102/305 (33)

0.86 (0.59 − 1.26)

0.4431

>100

173/482 (36)

137/227 (60)

0.41 (0.28 − 0.60)

<0.001

missing

9/25 (36)

7/12 (58)

0.49 (0.11 − 2.26)

0.3621

344/1316 (26)

287/757 (38)

0.73 (0.57 − 0.93)

0.0111

Total transfusion

Blood Loss

Primary analysis
High vs Low

0.2

0.5

1.0

2.0

5.0

Odds Ratio (High FFP vs Low FFP)

These estimate have been calculated by adding an interaction term between FFP:RBC-ratio-group and the
grouped covariates i) Total transfusion requirement, p of interaction = 0.480, and ii) blood loss (percent of
total blood volume), p of interaction = 0.017.
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“Mini-fluid challenge” – også en statistisk udfordring
Tekst
Introduktion:
Konceptet bag en ”mini-fluid challenge” (MFC) virker oplagt: For at undgå at give unødig væske, kan man
teste patientens respons på væske ved først at give en lille mængde (typisk 100 ml), og så bruge
responset på den lille mængde væske (f.eks. ændring i slagvolumen) til at vurder om patienten skal have
mere væske (typisk 400 ml). Mange studier har forsøgt at klarlægge hvor præcist man kan forudsige et
væskerespons med MFC metoden, og hvad man bør bruge som grænseværdi for at beslutte om der skal
gives mere væske. En metaanalyse af metoden viste en høj præcision (areal under ROC kurven: 0.91) [1]. I
en nyligt publiceret artikel viser vi dog, at størstedelen af de publicerede studier af MFC metoden lider af
et betydeligt statistisk problem [2].
Metoder:
Vi lavede en statistisk evaluering af det design der blev brugt i størstedelen af MFC studier (se figur 1),
reanalyserede data fra et eksisterende studie og simulerede effekterne af det problematiske studiedesign.
Resultater:
I reanalysen af et eksisterende studie fandt vi, at det totale væskerespons (100 + 400 ml) kunne
forudsiges med høj præcision (areal under ROC kurven: 0,92). Hvis man i stedet havde forsøgt at
forudsige responset på de sidste 400 ml væske var arealet under ROC kurven blevet 0,33 (altså dårligere

end tilfældigt). I en null-simulation hvor responset på væske var tilfældigt, kunne det typisk anvendte
MFC studiedesign alligevel forudsige responset med en moderat præcision (areal under ROC kurven:
0,73), se figur 2.
Konklusion:
Eksisterende MFC studier overestimerer sandsynligvis den prædiktive effekt af metoden på grund af et
statistisk problem i studiedesignet. Ved at lave en ny, uafhængig måling af slagvolumen inden de sidste
400 ml væske gives, kan man undgå dette statistiske problem.
Figur 1. Det typisk anvendte design i ”mini-fluid challenge” (MFC) studier. Slagvolumen (SV) måles tre
gange: (1) inden væske (baseline), (2) efter MFC og (3) efter de sidste 400 ml væske.
Figur 2. Øvre paneler viser simulerede data (n=2000) i en null-simulation: alle ændringer i slagvolumen
(ΔSV) skyldes udelukkende tilfældig variation. ΔSV500 er det fulde væskerespons (100 + 400 ml), ΔSV400
er responset på de sidste 400 ml væske og ΔSV400 b svarer til ΔSV400 men med en ny, uafhængig måling
af slagvolumen inden de sidste 400 ml væske gives. De nedre paneler viser tilsvarende ROC analyser af
hvor godt responset på MFC (ΔSV100) kan forudsige væskeresponset (ΔSV500, ΔSV400 og ΔSV400b >
0%)
Referencer:
1. Messina A, Dell’Anna A, et al. Functional hemodynamic tests: a systematic review and a metanalysis on
the reliability of the end-expiratory occlusion test and of the mini-fluid challenge in predicting fluid
responsiveness. Crit Care. 2019;23:264.
2. Enevoldsen, J, Scheeren, TWL, Berg, JM, Vistisen, ST. Existing fluid responsiveness studies using the
mini-fluid challenge may be misleading: Methodological considerations and simulations. Acta
Anaesthesiol Scand. 2021; 00: 1– 8.
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Invasive mechanical ventilation in patients with cardiogenic shock complicating acute myocardial
infarction
Tekst
Introduction: Invasive mechanical ventilation (IMV) provides up to a 30% reduction in cardiac output
requirements, and it is commonly used for management of cardiogenic shock (CS). However, research on
IMV remains sparse in this setting. The objective of this study was to evaluate use of IMV in a
contemporary cohort of patients with CS complicating acute myocardial infarction (AMICS).
Methods: The study was based on the RETROSHOCK cohort [1], including 1716 consecutive AMICS
patients (≥18 years) admitted to two tertiary heart centres in Denmark between 2010 and 2017. Patients
receiving IMV during intensive care unit admission (IMV-ICU) were identified and compared with nonIMV-ICU patients. IMV-ICU patients were dichotomised according to 30-day survival and whether or not
out-of-hospital cardiac arrest (OHCA) was present upon admission. Continuous IMV variables were
retrieved from automated ICU data collection systems, averaged over the initial 24 hours following ICU
admission, and analysed according to 30-day survival and pre-admission OHCA.
Results: Among 1716 AMICS patients, 1266 (74%) received IMV during ICU admission. The annual
proportion increased from 69% in 2010 to 76% in 2017. IMV-ICU patients were younger (66 vs 75 years),
more frequently male (79% vs 62%), and more likely to be admitted with OHCA (54% vs 10%) and higher
lactate at shock (5.8 vs 4.8 mmol/L) than non-IMV-ICU patients (p for trend <0.001). Among IMV-ICU
patients, 877 (69%) were intubated by the emergency medical services, of which the majority (76%)
were admitted with OHCA. Electronically and automatically recorded IMV data were available for a

representative subset of 567 IMV-ICU patients. To maintain normoxemia and normocapnia, non-survivors
required higher fraction of inspired oxygen (FiO2), positive-end-expiratory pressure (PEEP) and minute
ventilation (MV) compared with survivors. The FiO2 was particularly higher in non-survivors without
OHCA (68 [56, 86]%), but comparable between survivors and non-survivors with OHCA (45 [39, 56]%
and 48 [39, 64]%, respectively).
Conclusion: In a contemporary cohort of AMICS patients, use of IMV increased during the observation
period from 2010 to 2017. IMV settings were not associated with outcome in OHCA patients, but 30-day
mortality in non-OHCA patients was associated with higher FiO2, PEEP and MV.
References: [1] Helgestad, Ole K L et al. “Temporal trends in incidence and patient characteristics in
cardiogenic shock following acute myocardial infarction from 2010 to 2017: a Danish cohort study.”
European journal of heart failure vol. 21,11 (2019): 1370-1378. doi:10.1002/ejhf.1566
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Reduced Levels of Pulmonary Surfactant in COVID-19 ARDS
Tekst
To provide novel data on surfactant levels in adult COVID-19 patients, we collected bronchoalveolar
lavage fluid less than 72 hours after intubation and used Fourier Transform Infrared Spectroscopy to
measure levels of dipalmitoylphosphatidylcholine (DPPC). A total of eleven COVID-19 patients with
moderate-to-severe ARDS (CARDS) and 15 healthy controls were included. CARDS patients had lower
DPPC levels than healthy controls. Moreover, a principal component analysis was able to separate patient
groups into distinguishable subgroups. Our findings indicate markedly impaired pulmonary surfactant
levels in COVID-19 patients, justifying further studies and clinical trials of exogenous surfactant.

