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Introduction:
Oxygen is a very frequently prescribed medical drug, especially in ICU patients. This had led to a
proportion of such patients being hyperoxaemic, which has been associated with harm. However, due to
limited data the optimum oxygenation target remains uncertain. Therefore, we updated a systematic
review and meta-analysis of the benefits and harms of higher versus lower fractions of inspired oxygen
(FiO2) or targets of oxygenation in adult ICU patients [1].
Methods:
We searched CENTRAL, MEDLINE, Embase, Science Citation Index, BIOSIS, CINAHL, and LILACS, in
addition to unpublished trials in clinical registries, and examined reference lists of included trials.
Randomised clinical trials (RCTs), irrespective of publication type/status, and language were included.
Our co-primary outcomes were all-cause mortality, proportion of patients with one or more serious
adverse event (SAE), and Quality-of-Life (QoL), all at maximum follow-up. We performed meta-analyses,
Trial Sequential Analyses (TSA), sensitivity analyses, tests for heterogeneity, judged the risk of bias for all
outcomes, assessed the risk of publication bias, and evaluated the certainty of evidence. A relative risk
(RR) >1 indicated benefit of a lower FiO2 or oxygenation target, whilst an RR <1 indicated benefit of a
higher.
Results:
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We identified 15 RCTs (5912 participants), of which 13 reported relevant outcomes for this review (5775
participants). Eight trials were judged to be at overall low risk of bias considering all-cause mortality.
Meta-analysis of all-cause mortality (Fig. 1) yielded an RR of 1.01 (Mantel-Haenszel, fixed-effect; 95%
confidence interval (CI): 0.95-1.08; I2 = 16%; P = 0.29; 12 trials; 5573 participants). The RR for the
proportion of patients with one or more SAE was 1.07 (Mantel-Haenszel, fixed-effect; 95% CI: 0.99-1.15;
I2 = 6%; P = 0.30; 2 trials; 3344 participants). TSA of mortality (Fig. 2) and for the proportion of patients
with one or more SAE could neither reject nor confirm a RR reduction (RRR) of ≤10% or a RR increase
(RRI) of ≥10%. Only one trial reported on QoL (EuroQoL-VAS scores); mean scores (± standard deviation)
were 67.6 (± 22.4) in the higher group (253 participants) and 70.1 (± 22.0) in the lower group (246
participants); mean difference -2.5 (95% CI: -6.4-1.4; P = 0.22). The level of certainty was low or very low
for all outcomes. No publication bias was detected.
Conclusions:
Our analyses suggested no significant harms or benefits of higher as compared with lower levels of FiO2
or targets of oxygenation in adults admitted to the ICU. We cannot exclude all-cause mortality RRR or RRI
of 10% or less; effect sizes that are relevant for patients. Further trials are therefore warranted.
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Introduction: Patients with severe acute brain injury have a high risk of mortality and secondary brain
injury leading to worse clinical outcomes. Clinical studies have reported an association between the
electrophysiological phenomenon cortical spreading depolarisation and secondary brain injury (1,2).
Patients with severe acute brain injury often need mechanical ventilation and sedation. The drug
ketamine, which has both sedative and analgesic properties, preserve respiratory reflexes and provide
cardiovascular stability, and have been reported to inhibit cortical spreading depolarisation (3), making
ketamine a potentially attractive drug for this patient population.
Methods: We systematically searched international databases for randomised clinical trials, including
CENTRAL, MEDLINE, Embase, and trial registries. Two authors independently reviewed and selected
trials for inclusion and extracted data. We compared ketamine by any regimen versus other sedatives or
analgesics for patients with severe acute brain injury. We selected functional outcome at maximal follow
up, quality of life, and serious adverse events as primary outcomes. The extracted data was analysed using
Review Manager and Trials Sequential Analysis (TSA), and evidence certainty was assessed using GRADE.
Results: We identified 8 randomised trials (total n = 314 patients) with ketamine for patients with severe
acute brain injury. Only three of the eight trials had data eligible for meta-analysis of our primary and
secondary outcomes. Most outcomes in all trials were at high risk of bias. We found no evidence of a
difference between ketamine vs. other drug on proportion of participants with unfavourable outcomes
(relative risk (RR) 1.17, 95 % CI 0.75 to 1.81; I2 0%; very low certainty) or with serious adverse events
(RR 1.18, 95% CI 0.59 to 2.35; I2 0%; very low certainty). No trials examined quality of life. We found no
difference in mortality or proportion of adverse events not considered serious. For all comparisons, TSA
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analysis suggested that further trials are needed.
Conclusions: We found no evidence of a difference between ketamine versus other drugs for treatment of
patients with severe acute brain injury. This systematic review shows the insufficient evidence
concerning the effect of ketamine for patients with severe acute brain injury. No firm conclusions can be
drawn from these data, and further randomised trials are needed.

Figure 1
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ABSTRACT
Introduction:
Total knee arthroplasty is a frequent procedure associated with moderate to severe postoperative pain.
Dexamethasone is often used as part of a multimodal treatment for pain after surgery, but the evidence
for its analgesic effects is sparse especially for high and repeated doses.
OBJECTIVE: To investigate the analgesic effect of one and two doses of intravenous dexamethasone in
patients after total knee arthroplasty (TKA).
Methods:
DESIGN: Randomised, blinded, placebo-controlled trial with 90 days follow-up.
SETTING: Five Danish hospitals, September 2018 to March 2020.
PARTICIPANTS: 485 adult participants undergoing TKA.
INTERVENTIONS: Using a computer-generated randomised sequence stratified for site, participants were
allocated into three groups: DX-1D (dexamethasone (24 mg) + placebo); DX-2D (dexamethasone (24 mg)
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+ dexamethasone (24 mg)); or PBO (placebo + placebo). The intervention was given preoperatively and
after 24 hours, with blinding of participants, investigators, and outcome assessors. All participants
received paracetamol, ibuprofen, and local infiltration analgesia.
MAIN OUTCOME MEASURES: The primary outcome was total intravenous morphine consumption 0–48
hours postoperatively. Multiplicity adjusted threshold for statistical significance was P < 0.017 and
minimal important difference was 10 mg morphine. Other outcomes included postoperative pain and
adverse events.
Results:
We randomised 485 participants: 161 in DX-1D, 162 in DX-2D, and 162 in PBO. Data from 472
participants (97%) were included in the primary outcome analysis. The median (IQR) 0–48 hours
morphine consumptions were: DX-1D 37.9 mg (20.7–56.7); DX-2D 35.0 mg (20.6–52.0); and PBO 43.0 mg
(28.7–64.0). Hodges-Lehmann median differences between groups were: 2.7 mg (98.3% confidence
interval (CI), -3.7 to 9.3, P = 0.30) between DX-1D and DX-2D; -7.8 mg (98.3% CI, -14.7 to -0.7, P = 0.008)
between DX-1D and PBO; and -10.7mg (98.3% CI, -17.3 to -4.0, P < 0.001) between DX-2D and PBO.
Postoperative pain was reduced at 24 hours with one dose, and at 48 hours with two doses of
dexamethasone. Incidences of adverse (0–48 hours) and serious adverse events (0–90 days) indicated no
altered risk of harm.
Conclusion:
Two doses of dexamethasone reduced both morphine consumption and pain levels after TKA without
increasing risk of harm.
References and approvals
Trial registration: Clinicaltrials.gov Identifier: NCT03506789
Published protocol article: https://doi.org/10.1111/aas.13481
Published statistical analyses plan: https://doi.org/10.1111/aas.13560
This study was approved by the Regional Committee on Health Research Ethics, Region Zealand, Denmark
(SJ-695) and the Danish Medicines Agency (EudraCT-nummer 2018-001099-39)

Table 2. Primary outcome
Intervention Group

DX-1D

DX-2D

PBO

Morphine consumption 0–48 h, median (IQR), mg

37.9 (20.7–56.7)

35.0 (20.6–52.0)

43.0 (28.7–64.0)

Hodges-Lehmann median difference
and 98.3 % CI, mg

NA

2.7 (-3.7–9.3)

-7.8 (-14.7– -0.7)

P value (van Elteren test)

-

0.30

0.008

Hodges-Lehmann median difference
and 98.3 % CI, mg

NA

NA

-10.7 (-17.3– -4.0)

P value (van Elteren test)

-

-

< 0.001

DX-2D and PBO compared with DX-1D

PBO compared with DX-2D

IQR = Interquartile range
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Table 3. Secondary Outcomes and Serious Adverse Events within 90-days, no. (%)
Intervention Group

DX-1D

DX-2D

PBO

Pain intensity level; knee flexion at 24 h, median (IQR),
mm

50 (32–69.5)

50 (35–68)

60 (44–80)

Hodges-Lehmann median difference and
95 % CI, mm

NA

0 (-5–5)

-10 (-15– -4)

P-value

-

0.91

< 0.001

Hodges-Lehmann median difference and
95 % CI, mm

NA

NA

-10 (-15– -5)

P-value

-

-

< 0.001

20 (8–31)

20 (10–35)

24.5 (14–45)

Hodges-Lehmann median difference and
95 % CI, mm

NA

2 (-6–1)

-7 (-11– -3)

P-value

-

0.25

0.001

DX-2D and PBO compared with DX-1D

PBO compared with DX-2D

Pain intensity level at rest at 24 h, median (IQR), mm
DX-2D and PBO compared with DX-1D

PBO compared with DX-2D
Hodges-Lehmann median difference and
95 % CI, mm

NA

NA

-5 (-10–0)

P-value

-

-

0.031

70 (50–85)

69 (50–82)

80 (66–90)

Hodges-Lehmann median difference and
95 % CI, mm

NA

0 (-5–5)

-10 (-15– -5)

P-value

-

0.81

< 0.001

Level for highest pain intensity 0–24 h, median (IQR), mm
DX-2D and PBO compared with DX-1D

PBO compared with DX-2D
Hodges-Lehmann median difference and
95 % CI, mm

NA

NA

-10 (-15– -5)

P-value

-

-

< 0.001

Intervention Group

DX-1D

DX-2D

PBO

Pain intensity level; knee flexion at 48 h, median (IQR),
mm

55 (40–70)

40 (30–50)

50 (35–63.5)

NA

15 (10–20)

6 (0–10)

DX-2D and PBO compared with DX-1D
Hodges-Lehmann median difference and
95 % CI, mm
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P-value

-

< 0.001

0.011

PBO compared with DX-2D
Hodges-Lehmann median difference and
95 % CI, mm

NA

NA

-10 (-11– -3)

P-value

-

-

0.003

30 (10–40)

15 (9–30)

20 (10–35)

Hodges-Lehmann median difference and
95 % CI, mm

NA

10 (5–12)

3 (0–10)

P-value

-

< 0.001

0.01

Pain intensity level at rest at 48 h, median (IQR), mm
DX-2D and PBO compared with DX-1D

PBO compared with DX-2D
Hodges-Lehmann median difference and
95 % CI, mm

NA

NA

- 5 (-10–0)

P-value

-

-

0.003

70 (50–84)

60 (40–71)

70 (52–80)

Hodges-Lehmann median difference and
95 % CI, mm

NA

10 (10–20)

0 (-5–5)

P-value

-

< 0.001

0.89

Level for highest pain intensity 24–48 h, median (IQR),
mm
DX-2D and PBO compared with DX-1D

PBO compared with DX-2D
Hodges-Lehmann median difference and
95 % CI, mm

NA

NA

-11 (-20– -10)

P-value

-

-

< 0.001

Intervention Group

DX-1D

DX-2D

PBO

Adverse events 0–48 h, no. (%)

7 (4.3)

4 (2.5)

10 (6.2)

Odds Ratio (95% CI)

NA

0.55 (0.15–1.92)

1.48 (0.53–4.09)

P value (logistic regression)

-

0.35

0.45

Odds Ratio (95% CI)

NA

NA

2.75 (0.82–9.25)

P value (logistic regression)

-

-

0.10

DX-2D and PBO compared with DX-1D

PBO compared with DX-2D
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Serious adverse events within 90-days, no. (%)

21 (13.0)

9 (5.6)

18 (11.1)

Odds Ratio (95% CI)

NA

0.39 (0.17–0.88)

0.84 (0.42–1.64)

P-value (logistic regression)

-

0.023

0.60

Odds Ratio (95% CI)

NA

NA

2.13 (0.93–4.90)

P-value (logistic regression)

-

-

0.075

DX-1D compared with DX-2D and PBO

DX-2D compared with PBO

Pain intensity levels as visual analogue scale (VAS), 0–100 mm; IQR = Interquartile range
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Introduction:
When medical dispatchers suspect an out-of-hospital cardiac arrest (OHCA) they guide bystanders in
cardiopulmonary resuscitation (CPR) until ambulance arrival. We aimed to investigate if a live video
stream from a bystander’s smartphone to the medical dispatcher could improve the quality of CPR.
Methods:
At the Copenhagen Emergency Medical Services, we introduced an option for the medical dispatcher to
add a live video to the emergency call using smartphone technology. After the start of bystander CPR, live
video stream could be added if there were more than two bystanders present. The emergency calls and
video recordings were saved. The CPR performance was subjectively evaluated by two raters from the
video footage before and after the medical dispatcher used the video to guide bystanders in CPR (videoinstructed DA-CPR). Our primary focus was to analyse if bystanders who performed not optimal CPR
could improve after video instructed DA-CPR. Correct CPR was defined according to European
Resuscitation Council Guidelines.
Results:
CPR was provided with a live video stream in 52 OHCA calls, in which 90 bystanders performed chest
compressions. Thirty OHCA occurred at a public location and more than four bystanders were present in
32 OHCA cases. In 26 OHCA cases, chest compressions were performed by more than one bystander. Hand
position was not correct for 38 bystanders and improved after video-instructed DA-CPR for 60.5% (95%
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CI: 43.4–76.0) (n=23/38). The compression rate was not correct for 36 bystanders and improved after
video-instructed DA-CPR for 75.0% (95% CI: 57.8–87.9)(n=27/36). Correction of slow compression rate
was done in 82.6% (n=19/23), while fast compression rate was only corrected in 61.5% (n=8/13).
Compression depth was not correct for 57 bystanders and improvement was observed for 57.9% (95%
CI: 44.0–70.9)(n=33/57) after video instructed DA-CPR. Not correct recoil of the chest was observed
when 23 bystanders performed CPR and chest recoil only clearly improved after video-instructed DA-CPR
for 17.4% (95% CI: 5.0–38.8)(n=4/23). The elbows were not locked and arms straight for 28 bystanders
performing CPR and improvement was observed for 50% (95% CI: 30.7–69.3) (n=14/28). Hands-off time
was reduced for 34 (37.8%) bystanders. Rescue breaths or ventilations were done in 25 OHCA cases
(48.0%). Whether the chest raised could only be evaluated for six bystanders.
Conclusions:
Live video streaming from the scene of a cardiac arrest to medical dispatchers was feasible. It allowed a
new opportunity for dispatchers to coach those providing CPR which was associated with a subjectively
evaluated improvement in CPR. Rescue breaths were difficult to evaluate. Hands-off time was reduced in
one-third of cases.

48

Abstract 20
Korresponderende forfatter
Christian Jakob Carlsson
Email
christian@carlsson.pro
Hospital/institution
Anæstesiafdelingen,
CKO, Rigshospitalet
og Anæstesiafdelingen, Bispebjerg og Frederiksberg Hospital
Sjællands Universitetshospital,
Roskilde

Medforfattere
Kirsten Nørgaard, Anne-Britt Oxbøll, Mette I.V Søgaard, Michael P. Achiam, Lars N. Jørgensen, Jonas P.
Eiberg, Henrik Palm, Helge B.D. Sørensen, Christian S. Meyhoff, Eske K. Aasvang
Overskrift
Continuous glucose monitoring reveals perioperative hypoglycemia in most patients with diabetes
undergoing major surgery: a prospective cohort study
Tekst
Introduction
Inadequate glycemic control in the perioperative period is associated with serious adverse events, but
monitoring currently relies on point blood glucose measurements, which may underreport glucose
excursions. The aim of this study was to investigate the frequency and duration of hypo- and
hyperglycemia, assessed by continuous glucose monitoring (CGM) during and after major surgery, in
departments with implemented diabetes care protocols.
Methods
Adult patients without (A) or with diabetes (non-insulin-treated type 2 (B), insulin-treated type 2 (C) or
type 1 (D)) undergoing major surgery were monitored using CGM (Dexcom G6), with an electrochemical
sensor in the interstitial fluid, during surgery and for up to 10 days postoperatively. Patients and health
care staff were blinded to CGM values, and glucose management adhered to the standard diabetes care
protocol. Thirty-day postoperative serious adverse events were recorded. The primary outcome was
duration of hypoglycemia (glucose <70 mg/dL). Regional Ethics Committee protocol: H-20002220.
Clinicaltrials.gov: NCT04473001.
Results
Seventy patients were included, with a median observation time of 4.0 days. CGM was recorded in median
96% of the observation time. The median daily duration of hypoglycemia was 2.5 minutes without
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significant difference between the four groups (A–D). Hypoglycemic events lasting ≥15 minutes occurred
in 43% of all patients and 70% of patients with type 1 diabetes. Patients with type 1 diabetes spent a
median of 40% of the monitoring time in the normoglycemic range 70–180 mg/dL and 27% in the
hyperglycemic range >250 mg/dL. Duration of preceding hypo- and hyperglycemia tended to be longer in
patients with serious adverse events, compared to patients without events, but these were exploratory
analyses.
Conclusions
Significant duration of both hypo- and hyperglycemia was detected in high proportions of patients,
particularly in patients with diabetes, despite protocolized perioperative diabetes management.

53

Continuous glucose monitoring of patients undergoing major surgery. Measurements in various glucose ranges.
No diabetes (n=20)

>250 mg/dL (>13.9 mmol/L)
Patients ever in range
4 (20%)
Percent in range, %
0.0 [0.0–0.0]
Time in range, mins/day
0.0 [0.0–0.0]
181–250 mg/dL (10.1–13.9 mmol/L)
Patients ever in range
17 (85%)
Percent in range, %
6.2 [0.4–9.9]
Time in range, mins/day
90 [5.8–142]
70–180 mg/dL (3.9–10.0 mmol/L)
Patients ever in range
20 (100%)
Percent in range, %
91 [89–95]
Time in range, mins/day
1,315 [1,275–1,365]
54–69 mg/dL (3.0–3.8 mmol/L)
Patients ever in range
17 (85%)
Percent in range, %
0.2 [0.1–0.9]
Time in range, mins/day
2.8 [1.6–13]
<54 mg/dL (<3.0 mmol/L)
Patients ever in range
6 (30%)
Percent in range, %
0.0 [0.0–0.3]
Time in range, mins/day
0.0 [0.0–4.0]

Non-insulin-treated
type 2 diabetes
(n=20)

Insulin-treated
type 2 diabetes
(n=20)

Type 1 diabetes
(n=10)

Total (n=70)

p-value*

11 (55%)
0.9 [0.0–8.5]
14 [0.0–123]

13 (65%)
5.1 [0.0–18]
73 [0.0–256]

9 (90%)
27 [16–28]
387 [230–401]

37 (53%)
0.6 [0.0–17]
8.5 [0.0–237]

<0.001

18 (90%)
14 [6.1–30]
207 [88–435]

17 (85%)
22 [12–33]
319 [167–472]

10 (100%)
29 [27–36]
417 [387–520]

62 (89%)
13 [5.3–30]
182 [77–426]

<0.001

20 (100%)
74 [48–87]
1,064 [696–1,255]

20 (100%)
62 [53–82]
885 [765–1,184]

10 (100%)
40 [28–55]
576 [396–785]

70 (100%)
78 [51–91]
1,124 [731–1,308]

<0.001

6 (30%)
0.0 [0.0–0.1]
0.0 [0.0–1.8]

9 (45%)
0.0 [0.0–2.5]
0 [0.0–36]

8 (80%)
0.7 [0.1–1.3]
11 [2.0–19]

40 (57%)
0.1 [0.0–1.1]
1.6 [0.0–16]

0.058

5 (25%)
0.0 [0.0–0.1]
0.0 [0.0–0.9]

4 (20%)
0.0 [0.0–0.0]
0.0 [0.0–0.0]

7 (70%)
0.2 [0.0–1.0]
2.9 [0.4–14]

22 (31%)
0 [0.0–0.3]
0.0 [0.0–3.8]

0.113

Numbers are median [IQR] and n (%). Mins: minutes. *Kruskal-Wallis rank sum test.
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Does perineural dexamethasone increase the duration of an ulnar nerve block when controlling for
systemic effects? A randomised, blinded, placebo-controlled, paired, non-inferiority trial in healthy
volunteers
Tekst
Introduction
Dexamethasone has been shown to increase the duration of peripheral nerve blocks when used
perineurally and systemically in patients.(1) However, the clinical benefit of perineural dexamethasone
over systemic dexamethasone is unclear and it is unclear if dexamethasone has a direct perineural
mechanism of action. We tested the hypotheses that both perineural and systemic dexamethasone would
prolong the duration of an ulnar nerve block compared with bupivacaine alone and that systemic
dexamethasone is non-inferior compared to perineural dexamethasone in prolonging the ulnar nerve
block. We only tested for non-inferiority if both perineural and systemic dexamethasone prolonged the
duration of the ulnar nerve block by 33%. We also tested the effects of combining bupivacaine with
lidocaine on block duration, which also served to preserve blinding of the interventions.
Methods
We performed bilateral ulnar nerve blocks in 16 healthy volunteers on two separate days. On one day,
participants were randomised to receive 3 ml of 5 mg/ml bupivacaine + 1 ml of 4 mg/ml dexamethasone
+ 1 ml of saline in one arm (Perineural) and 3 ml of 5 mg/ml bupivacaine + 2 ml of saline in the opposite
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arm (Systemic). On the other day, the participants were randomised to receive 3 ml of 5 mg/ml
bupivacaine + 2 ml saline in one arm (Placebo) and 3 ml of 5 mg/ml bupivacaine + 2 ml of 20 mg/ml
lidocaine in the opposite arm (Lidocaine) (Figure 1). The primary outcome was the duration of sensory
block assessed by temperature discrimination (cold swab). Secondary outcomes were duration of sensory
nerve block assessed by mechanical discrimination (pinprick) and analgesia (heat stimulated), duration
of motor block assessed by the Bromage scale, and onset of sensory and motorblock assessed by
temperature discrimination and Bromage.
Results
The sensory block duration was increased by perineural treatment (mean difference (MD) 66 minutes;
95% CI 23 to 108; p = 0.004) but not by systemic treatment (MD 36 minutes; 95% CI -30 to 103; p = 0.26)
when compared with placebo (mean duration 640 minutes; 95% CI 576 to 705). However, perineural
treatment did not reach the minimal important difference of 33%. As systemic dexamethasone was not
superior to placebo, we did not test for non-inferiority of perineural versus systemic treatment. The
sensory block duration was decreased when lidocaine was added to bupivacaine (MD -188 minutes; 95%
CI -243 to -135; p < 0.0001) when compared with placebo. The other test modalities showed a similar
result (Table 1). There were no differences in the onset times between the groups.
Conclusion
Perineural dexamethasone increased the duration of an ulnar nerve block in healthy volunteers, but not
to a clinically relevant degree. Systemic dexamethasone did not increase the duration of an ulnar nerve
block.

References
1) Pehora C, Pearson AM, Kaushal A, et al. Dexamethasone as an adjuvant to peripheral nerve block.
Cochrane Database of Systematic Reviews 2017(11) doi: 10.1002/14651858.CD011770.pub2.
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Figure 1 – Trial setup
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Duration
Sensory
nerveblock

Sensory
nerveblock

Onset
Motor
nerveblock

Analgesia

Sensory
nerveblock

Motor
nerveblock

(Temperature
discrimination)

(Bromage)

(Temperature
discrimination)

(Mechanical
discrimination)

(Bromage)

(heat
stimulation)

Perineural
dexamethason

706 min
(656 to 756)

612 min
(548 to 677)

613 min
(564 to 662)

651 min
(586 to 715)

2.8 min
(2.1 to 3.6)

5.5 min
(3.4 to 7.6)

Systemic
dexamethason

677 min
(617 to 736)

624 min
(559 to 689)

652 min
(587 to 716)

661 min
(606 to 717)

2.7 min
(1.6 to 3.8)

4.5 min
(3.0 to 6.0)

Lidocaine

452 min
(373 to 530)

374 min
(321 to 427)

391 min
(337 to 445)

398 min
(335 to 462)

2.3 min
(1.6 to 3.0)

4.2 min
(2.9 to 5.5)

Placebo

640 min
(576 to 705)

604 min
(523 to 685)

603 min
(537 to 669)

578 min
(493 to 664)

3.1 min
(2.1 to 4.1)

5.9 min
(4.0 to 7.7)

Figur 2 – Table of effects
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