Postersession V
Abstract 3
Korresponderende forfatter
Karoline Myglegård Mortensen
Afdeling				Anæstesiologisk
Hospital/institution		
Nordsjællands Hospital
Medforfattere		
Theis Skovsgaard Itenov, Marco Bo Hansen, Karen Hvid, Lars Hyldborg Lundstrøm,

				Morten Heiberg Bestle
Titel
Circulatory collapse in critical illness: The impact of ADMA on survival – A systematic
				review and meta-analysis
Introduction

The pathophysiology of circulatory collapse in critically ill patients is incompletely explained (1). The nitric oxide (NO)
system is an important player in regulation of vascular tone and thereby maintaining circulatory homeostasis (2).
Asymmetric dimethyl arginine (ADMA) is an unselective endogenous inhibitor of the nitrogen oxide synthases (NOS)
and has been associated with adverse outcome in critically ill patients (3). The aim of the present review is to clarify if
plasma ADMA and the arginine to ADMA ratio (arginine/ADMA) are predictors of mortality in critically ill patients.
Methods

We searched PubMed, EMBASE and Web of Science/BIOSIS Previews on 31st of July 2017 for studies published after
year 2000 including critically ill pediatric or adult patients and evaluating a possible association between all-cause
mortality and admission ADMA and/or arginine/ADMA ratio. We pooled data from studies providing sufficient data in
random and fixed-effects meta-analyses.
Results

We identified 15 studies including a total of 1300 patients, Table 1. These studies have a medium to high risk of
bias and substantial clinical heterogeneity. After contacting authors for homogenous data, six studies including 705
patients could be included in a formal meta-analysis. This revealed a strong association between high plasma ADMA
upon admission and mortality (pooled odds ratio 3.04; 95% CI, 2.09-4.41), Figure 1. A significant association between
ADMA/arginine ratio and mortality was found in only two studies (54 patients) out of a total of six studies (564 patients).
Discussion

We conducted this systematic review according to a published protocol. We found that the baseline ADMA level is
strongly associated with mortality. With ADMA we have a biomarker with a sound biological pathway one might be
able to alter. Future studies should further investigate the impact of ADMA on circulatory stability including treatment with fluids and vasoactive medication in order to support or defy the hypothesis that the ADMA level is a signal
of circulatory collapse. Theoretically the ADMA level could be altered through decreased production, inhibition of
ADMA-NOS interaction or increased elimination.
Conclusion

High plasma ADMA level upon admission is strongly associated with mortality in critically ill patients, however there
is no association regarding arginine/ADMA ratio. The pathophysiological role of ADMA in circulatory collapse and
its potential as target for intervention remains to be explored. ADMA could be a key factor in future monitoring and
treatment of critical illness.
1. Angus DC, van der Poll T: Severe Sepsis and Septic Shock. N. Engl. J. Med. 2013; 369:840–851
2. Landry DW, Oliver JA: The pathogenesis of vasodilatory shock. N. Engl. J. Med. 2001; 345:588–595
3. Mortensen KM, Itenov TS, Haase N, et al.: High Levels of Methylarginines Were Associated With Increased Mortality in Patients With Severe Sepsis. Shock 2016; 46:365–372
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Hypotension in septic patients after intubation and sedation – shock or adverse
effects from sedatives?

Introduction

In septic patients who become hypotensive after intubation and sedation, it may be difficult to distinguish between
septic shock and drug-induced hypotension. The aim of this study is to compare the mortality rate and need for supportive therapy in septic patients who develop hypotension during the first hour after intubation and sedation, with
patients in septic shock within the last six hours prior to intubation.
Methods

In this single-center, retrospective observational cohort study, we included septic patients who were intubated in the
intensive care unit (ICU) during 2014-2015. Hypotension was defined as a systolic blood pressure < 90 mmHg and/
or a mean arterial blood pressure (MAP) < 65 mmHg or the need for vasopressors to sustain a MAP > 65 mmHg. The
primary outcome measure was mortality at 90 days post intubation.
Results

Of a total 130 patients, 53 were hypotensive before intubation and sedation (HBI) and 77 patients developed hypotension after intubation and sedation (HAI) (Figure 1). The SOFA-score on the day of intubation did not differ between
the groups (median [IQR] 10.0 [9.0, 13.0] in the HBI group vs. 10.0 [8.0, 11.0] in the HAI group; P=0.12). At 90-days
after intubation, 30 (57%) in the HBI group had died as compared with 34 (44%) in the HAI group (P=0.224). Survival
curves are presented in Figure 2. During the first 24 hours after intubation, the HBI group received more noradrenaline (median [IQR] 8957 µg/kg/24 hours [5515 to 12470] as compared with 3766 µg/kg/24 hours [2002 to 5954];
P<0.001]), and higher volumes of resuscitation fluids (median [IQR] 71.4 ml/kg/24 hours [40.0, 112.9] vs. 50.0 ml/
kg/24 hours [26.7, 73.0]; P=0.01). There were no differences between the groups in length of stay at the hospital or
ICU and duration of vasopressor therapy.
Discussion

The primary reason for intubation may have more frequently been respiratory failure in the HAI group due to a
higher fraction of patients with pneumonia, whereas compromised tissue perfusion and multi-organ failure may
have been more frequent in the HBI group. It is surprising, that although the patients with HBI were in a much more
progressed and clinically evident state of septic shock, the HAI group had a comparable mortality and need for supportive therapy.
Conclusion

Septic patients who developed hypotension after intubation and sedation, had a mortality and need for supportive
therapy that was high and similar to patients in septic shock.
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Timing and incidence of rebleeding after intervention for peptic ulcer in the Intensive
Care Unit, Regional Hospital Randers

Introduction

Incidence of rebleeding after intervention for peptic ulcer is approximately 11%.(1) Guidelines for intensive care
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unit (ICU) observation for potential rebleeding vary, and recommended observation time is between 24-48 hours.
Patients treated for bleeding peptic ulcer at Regional Hospital Randers (RHR) are observed in the ICU for minimum
24 h. The aim of this study was to assess timing of rebleeding, and to identify risk factors for rebleeding, in order to
optimize treatment of these patients.
Methods

This study was performed as a local quality assurance project. All patients admitted to the ICU of RHR between 2015
and 2017 (so far until winter 2016), after gastroscopy and intervention for peptic ulcer were included. Rebleeding
events were registered including timestamps according to surgical procedure chart notes, registered prospectively, real time by the anesthetic nurse. Rebleeding events were included until 120 hours after the primary event and
regardless of discharge from the ICU (and the hospital). The Forrest score, whether the patient was treated with anticoagulants, had a history of alcohol abuse, and other factors that can potentially affect the risk of rebleeding, were
registered from the charts.
The project was approved by the local committee of internal quality.
Results

We found 59 patients admitted to the ICU after gastroscopy for peptic ulcer from Jan 2015 until February 2016. 8,5
% (5 patients) with Forrest 1A, 30 % (18) with Forrest 1B, 25 % (15) with Forrest 2A, 16 % (10) with Forrest 2B, 5 % (3)
with Forrest 2C and 2 % (1) with Forrest 3, 12% (7) were not classified.
Preliminary results showed 14 % (8) rebleeding. The median time to rebleeding was 29 hours (IQR = 38). Further
results including all patients in the entire inclusion period and analysis of risk factors will be following.
Discussion

The risk of rebleeding at our hospital was 14%, which is a bit more than international reviews have reported. Median
time to rebleeding was 29 hours, which exceeds the standard observation time of 24 hours at our ICU at RHR. This
questions the relevance of our local guidelines and whether the observation period should be expanded to 48 hours
as recommended by national guidelines. Independent predictors of rebleeding are pending.
Conclusion

In conclusion, 14% of patients rebled with a median time of 29 hours. These results will be taken into account when
local guidelines will be reviewed.
(1)El Ouali S, Barkun A, Martel M, Maggio D: Timing of rebleeding in high-risk peptic ulcer bleeding after successful
hemostasis: a systematic review. Can J Gastroenterol Hepatol 2014, 28(10):543-548.
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Sleep in critically ill patients and outcome

Introduction

Disrupted sleep in critically ill patients may be associated with delirium, prolonged stay in ICU and increased mortality. Polysomnography (PSG), the criterion standard method of sleep monitoring, is challenging in ICU due to interpretation difficulties, as the patterns defined by the standard classification for scoring sleep are absent in many critically ill patients. The aim of this study was to investigate if the presence of atypical patterns in critically ill patients’
PSG is associated with poor outcome measured by 90-days mortality in conscious critically ill patients on mechanical
ventilation.
Methods

70 PSGs (median duration 20 hours) recorded in conscious critically ill mechanically ventilated patients were scored
by an expert in sleep medicine blinded to patient characteristics. Standard sleep scoring classification was used if
possible. Otherwise, modified classification for scoring sleep in critically ill patients proposed by Watson et al. was
applied [1]. The association of sleep patterns (normal or atypical) and micro-sleep phenomena (sleep spindles and
K-complexes) with 90 days mortality was assessed using Weibull model by calculation of Hazard Ratios (HR).
Results: HR analysis showed twice as high mortality risk in case of atypical sleep compared to normal sleep; this was
however not significant (HR 2.5; 95% CI 0.95-4.44; p=0.08).
The presence of sleep spindles in PSG significantly reduced mortality risk to 1/3 (HR 0.33; 95% CI 0.13-0.86; p=0.02).
The presence of K-complexes in PSG reduced mortality risk to ½, though not significantly (HR 0.52; 95% CI 0.24-1.12;
p=0.1).
Discussion

This is the first study to analyze the association of atypical sleep with outcome in critically ill patients. Watson’s sleep
6

scoring classification, based on the electroencephalographic encephalopathy criteria was useful for scoring sleep in
conscious critically ill patients. The interpretation of the atypical patterns and the underlying brain pathology represented in Watson’s classification are not yet well-defined. A small sample size and the lack of supplemental sleep scoring by another independent expert with the following interrater reliability test are the major limitations in the study.
Conclusion

The absence of normal sleep characteristics in PSG in conscious critically ill patients on mechanical ventilation is
associated with poor short-term outcome.
Reference:
1. Watson et al. Atypical sleep in ventilated patients: empirical electroencephalography findings and the path toward
revised ICU sleep scoring criteria. Crit Care Med 41:1958-1967, 2013.
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Use of healthcare before and after intensive care unit admission

Introduction

We have insufficient knowledge about long-term use of the health care system, including admissions, outpatient
contacts and visits to general practitioner (GP) among Danish intensive care unit (ICU) patients.
The aim of this study was to describe the socio-demographic characteristics of patients admitted to a Danish ICU
during a four-year period and describe the use of health care and community support.
Methods

This is a register-based cohort study of all adult patients admitted to a Danish ICU between 1 January 2011 and 31
December 2014. Data were provided by Statistics Denmark and included data from the Danish National Registry of
Patients, the Danish Civil Registry, and the Danish National Public Health Insurance, among others. The reference
population was a sex and age matched population, who had not been referred to treatment at an ICU in the study
period. Each patient was matched with one reference person.
Results

We included 82,384 ICU patients and an equal number of reference persons. Of ICU patients, 48% were married (reference group 57%), 48% had only elementary school education (reference group 38%) and only 20% had a Charlson
comorbidity index of 0 (reference group 63%) (Table 1).
We found that 51% of ICU patients had been admitted to hospital in the year before ICU (reference group 15%). The
ICU patients had a higher proportion with hospital admission every following year during the observation period
(Table 2). The ICU population had a larger proportion of patients with contact to a general practitioner the year before admission (97 vs. 89%), and also a higher number of GP services (21 vs. 12). This pattern was consistent through
follow-up.
Of the ICU population, 21% had visits from a nurse in the year before admission (reference 7%). This proportion increased to 35% in the year after. Community support in the form of personal and practical help, was received by 14%
of the ICU patients. For reference persons, the numbers in the year before were 5% and 6%, respectively.
Discussion

We found a higher rate of admission to hospital both before and after admission to the ICU. We also observed a higher use of GP and emergency services. This can partly be explained by the difference in comorbidities between the
two groups.
A significantly higher proportion of the ICU population had nurse contacts, and a higher proportion needed community support for both practical and personal help. The referred number of minutes per week did, however, not differ
from the reference population (Table 2). This is probably due to visitation practice.
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Conclusion

Patients who had been admitted for ICU treatment had shorter education, were less commonly married and with
more comorbidity than the reference population. ICU patients also had an increased need for use of healthcare both
before and after ICU treatment, including hospital admissions, contacts to GP and emergency doctor, nurse visits and
community support.
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Clinical impact of frailty among patients with severe physical derangement:
an observational study

Introduction

Frailty is associated with increased morbidity and mortality (1) and frail patients may have reduced ability to tolerate acute physical derangement such as estimated by high Early Warning Score (EWS). The clinical impact of frailty
among patients with severe physical derangement during acute hospital admissions is however sparsely studied. The
aim of this study was to investigate the association between clinical frailty and admission to intensive care unit (ICU)
among acutely admitted patients with high EWS.
Methods

We conducted a prospective observational study from November 2017 to January 2018 where adult patients without
treatment restrictions admitted to surgical or medical wards were included if they developed an EWS ≥ 7. Frailty
was assessed with the clinical frailty scale (2) during a brief patient interview and clinical assessment on the day of
the high EWS. The primary outcome was ICU admission within 90 days and secondary outcomes included mortality,
length of stay and new treatment restrictions. Data were analyzed using multivariate logistic regression and Wilcoxon rank sum test.
Results

We included 109 patients with EWS ≥ 7, of which 61 patients (56%) were frail (Table). Ten of the 61 frail patients (16%)
9

were admitted to ICU compared to 9 of the 48 non-frail patients (19%), adjusted odds ratio (aOR) 0.92 (95% CI 0.322.62). Frail patients were more likely to have new treatment restrictions (aOR 2.91; 95% CI 1.26-6.71), and their aOR
for mortality was 1.95 (95% CI 0.84-4.55). Length of stay was 10 days in frail patients vs. 14 days in non-frail patients
(P=0.09).
Conclusion

Frail patients with severe physical derangement during acute hospital admissions were not more likely to be admitted to ICU. Significantly more treatments restrictions were given to frail patients after they developed acute derangement and their 90-day mortality may be increased. This supports the assumption that frail patients are less likely to
withstand acute physical derangement, but clinicians deploy treatment restrictions after a high EWS has developed.
References:
1. Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K. Frailty in elderly people. Lancet. 2013;381(9868):752–62.
2. Rockwood K, Song X, Macknight C, Bergman H, Hogan DB, Mcdowell I, et al. A global clinical measure of fitness and
frailty in elderly people. CMAJ. 2005;173(Appendix 1):489–95.
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Low end tidal CO2 / arterial CO2 ratio as a diagnostic sign of pulmonary embolism

Introduction

Identifying reversible causes of cardiac arrest during resuscitation is challenging. The diagnosis of pulmonary embolism is often missed.[1] It has been suggested that right ventricular dilation detected by ultrasound may be a sign
of pulmonary embolism. However, using porcine models of cardiac arrest, we recently showed that right ventricular
dilation is inherent to cardiac arrest – irrespective of cause.[2] Pulmonary embolism increases alveolar dead space resulting in low end tidal CO2 (EtCO2) relative to arterial CO2 tension (PaCO2) in patients with spontaneous circulation.
[3] Thus, a low EtCO2/PaCO2 ratio may be a sign of pulmonary embolism during resuscitation.
Methods

We performed a post hoc analysis of data from two porcine studies with the original aim of comparing ultrasonographic measurements of right ventricular diameter during resuscitation from cardiac arrest of different causes. Pigs
were grouped according to cause of arrest: pulmonary embolism, hypovolemia, primary arrhythmia, hypoxia, or hyperkalaemia. EtCO2, PaCO2, and EtCO2/PaCO2 ratio were compared at the third rhythm analysis during resuscitation.
Resuscitation was performed in accordance with the 2010 European Resuscitation Council Guideline and all aspects,
except for method of induction of cardiac arrest, were similar between groups. (Figure 1).
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Results

Data from 54 pigs were analysed. EtCO2 levels at the third rhythm analysis were significantly lower when cardiac
arrest was caused by pulmonary embolism than by primary arrhythmia, hypoxia and hyperkalaemia. There was no
significant difference between pulmonary embolism and hypovolemia. In contrast, PaCO2 levels were higher when
arrest was caused by pulmonary embolism than in any other cause. Consequently, the EtCO2/PaCO2 ratio was lower
when arrest was caused by pulmonary embolism 0.2 (95%CI 0.1-0.4), than in hypovolaemia 0.5 (95%CI 0.3-0.6), primary arrhythmia 0.7 (95%CI 0.7-0.8), hypoxia 0.5 (95%CI 0.4-0.6), and hyperkalaemia 0.6 (95%CI 0.6-0.7). (Figure 2).
Discussion / Limitations

This is a post hoc analysis of data from two prospective studies and results should be verified in studies specifically
designed for these endpoints. We compared groups from two different studies, however importantly, the methodology in these studies was very similar.
Conclusion

A low ratio between EtCO2 and PaCO2 may suggest pulmonary embolism during resuscitation form cardiac arrest.
This should be investigated in a clinical study.
References
[1] Virkkunen I, et al. Pulseless electrical activity and unsuccessful out-of-hospital resuscitation: What is the cause of
death? Resuscitation 2008;77:207-10.
[2] Aagaard R, et al. The Right Ventricle Is Dilated During Resuscitation From Cardiac Arrest Caused by Hypovolemia:
A Porcine Ultrasound Study. Crit Care Med 2017;45:e963-e70.
[3] Robin ED, et al. A physiologic approach to the diagnosis of acute pulmonary embolism. N Engl J Med
1959;260:586-91.
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Addressing post-intensive care complications among health care providers outside of
the intensive care unit in the Danish health care system: a questionnaire survey

Introduction

Many patients surviving critical illness develop long-term complications after discharge from the intensive care unit
(ICU), including physical, psychological and cognitive impairments; together these symptoms are defined as post-intensive care syndrome (PICS).
However, when addressing these post-ICU complications, the literature reports no substantial effect of the existing
ICU-initiated aftercare and rehabilitation efforts, making them seem inadequate. Which raises the question: What
initiatives exist in the health care sector outside the ICU?
The aim of this study is to investigate awareness of PICS among Danish health care providers outside of the ICU. In
addition to this, the study will seek to uncover what screening tools are used to detect post-ICU impairments, and
what follow-up interventions are offered to address these complications.
It is our hypothesis that there is a lack of awareness of PICS and initiative addressing this problem outside of the ICU.
Methods

This study is a questionnaire survey conducted by the Centre for Anaesthesiological Research (CAR), Zealand University Hospital Køge. The questionnaire will mainly consist of multiple-choice questions, few questions will have a box
for additional comments if elaboration is needed. It is made using SurveyXact (Rambøll, Copenhagen, Denmark) and
will take about 10 min. to complete. Final reporting will follow the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
One questionnaire will be distributed to all general practitioners (GP’s) in the Zealand Region of Denmark, and the
other will be distributed to all consultants and all head nurses and assistant head nurses in departments of abdominal surgery and internal medicine, likewise in the Zealand Region of Denmark. The questionnaire will be distributed
through individual e-mail addresses. After 14 days an e-mail reminder will be sent to all non-responders. After additional 14 days with no response the participants will receive a second e-mail reminder. The questionnaires will be
distributed in September 2018 and data analysis are expected to begin in October 2018.
Results

The primary outcome investigated is the proportion of health care professionals, GP’s and hospital doctors/nurses in
the two questionnaires respectively, who systematically screen for physical, psychological and cognitive impairments
due to critical illness and ICU admission. Furthermore the study will seek to uncover what screening methods are
used to detect these impairments, what follow-up and rehabilitations efforts are provided and what perceived roles
GP’s and hospital professionals have in detecting impairments.
Results will be presented as proportions with 95% CI, results will be considered significant when the p-value equals
to or is above 0.05. Differences will be tested with chi-square or Fisher’s exact test.
Conclusion

We expect to have data, results and a full abstract ready for the annual DASAIM meeting in Nov. 2018.
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