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The main objectives of this thesis were the evaluation of current standard clinical 
care for SABI patients in the ICU and the assessment of several promising modalities 
for neuroprognostication. The key findings are summarized in this chapter. 
 
Chapter 2 explored the utility of several consciousness scales for the prediction 
of a favorable outcome in critically ill patients with severe acute brain injury 
(SABI). We aimed to identify which scale performs best at each timepoint and 
whether optimal cutoff scores could be determined. In this multi-center study, a 
total of 92 patients were assessed weekly after interruption of sedation, with the 
Glasgow Coma Scale (GCS), Full Outline of Unresponsiveness (FOUR) score and the 
Simplified Evaluation of Consciousness Disorders scale (SECONDs). A higher score on 
each scale was associated with a favorable outcome defined as a Glasgow Outcome 
Scale Extended (GOSE) score ≥ 5 after six months. The FOUR score outperformed 
the other scales at the first assessment, which took place approximately one week 
after hospital admission. For this scale a clinically relevant cutoff score could 
be identified at this timepoint as well. At the second assessment, the SECONDs 
offered a modest advantage over the other scales and provided valuable insights 
into consciousness levels such as minimally conscious state (MCS) and unresponsive 
wakefulness syndrome (UWS). The SECONDs had not previously been studied in the 
Intensive Care Unit (ICU) setting and this study highlights it’s potential for that 
use. 	

Chapter 3 investigated current clinical practice of electroencephalography (EEG) 
and its corresponding findings in the ICU. In literature, EEG reactivity has been 
described as a potential tool for neuroprognostication. In this retrospective study 
we aimed to explore for what reasons physicians performed EEG recordings in a 
tertiary care facility. A 109 patients with SABI who had received a routine EEG 
(30-60 minutes) were included. In all these patients, the EEG was performed in 
order to investigate the presence of (non-convulsive) status epilepticus ((NC)SE) 
or seizures. There were no routine EEG’s performed for neuroprognostication. In 
the vast majority of patients, a continued but slowed background pattern was 
observed. Definite seizures and (NC)SE were diagnosed in seven patients. Possible 
seizures and (NC)SE were diagnosed in 30 patients. Based on the EEG findings, 
anti-seizure medication (ASM) was discontinued in 27 patients and initiated in 
20 patients. Additionally, EEG reactivity was significantly more often observed in 
patients with better functional outcomes, defined as a higher Glasgow Outcome 
Scale score at ICU discharge.
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Chapter 4 built on the findings of Chapter 3 and investigated the use of EEG 
with reactivity testing. Recent systematic reviews highlighted the heterogeneity 
in EEG reactivity testing protocols and underscored the need for a standardized, 
evidence-based protocol. The main objective of this study was to identify which 
external stimulus types are most effective in eliciting EEG reactivity and could 
therefore be implemented in such a standardized protocol. Different types of 
stimuli were assessed: auditory (clapping, calling the patient’s name), visual 
(passive eye opening), tactile (nasal tickle) and noxious (sternal rub, peripheral 
pain stimulation and orbital pressure). Additionally, the association between the 
presence of EEG reactivity and hospital survival and functional outcomes at six 
months were analyzed. Last, the use of standardized testing protocol was briefly 
compared with the application of random stimuli. A total of 72 patients with an 
impaired consciousness (GCS motor score < 6) were included. Auditory stimuli 
were most likely to elicit EEG reactivity. However, we were unable to identify an 
association between EEG reactivity and better outcomes, possibly due to the small 
sample size and a severely ill study population. A standardized testing protocol  
improved raters’ certainty in diagnosing EEG reactivity.

Chapter 5 assessed the use of three promising blood-based biomarkers for the 
prediction of hospital mortality in ICU patients with SABI. These biomarkers were 
neuron specific enolase (NSE), glial fibrillary acidic protein (GFAP) and neurofilament 
light (NFL), each sampled at four timepoints (1 day, 3 days, 7 days and 14 days post-
injury). In total a 103 patients were included across three hospitals. All biomarkers 
were significantly elevated in non-survivors compared to survivors on day 3. With a 
linear mixed-effects model, the temporal trajectories between survivors and non-
survivors and between the three most common admission diagnoses (traumatic 
brain injury, subarachnoid hemorrhage, intracranial hemorrhage) were assessed. 
Although all biomarkers showed distinct temporal trajectories, the trajectories 
did not differ between survivors and non-survivors in the overall cohort. In the 
subgroup of patients with subarachnoid hemorrhage, the biomarker NFL showed 
a significantly different concentration over time between survivors and non-
survivors. However, this was in an extremely small sample size and these results 
should be validated in a larger cohort. 

Chapter 6 aimed to identify which baseline characteristics were associated 
with very early, within 24 hours after hospital admission, withdrawal of life-
sustaining therapy (WLST). Furthermore, the factors that the clinical team 
cited as influencing these decisions were studied. The factors independently 
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associated with early WLST were the admission diagnosis intracerebral 
hemorrhage and the absence of pupillary reactivity at admission. In the 
medical notes, physicians most often stated that findings on the initial CT-scan 
and the absence of brainstem reflexes at admission influenced their decision 
to WLST early. Surprisingly, age was not associated with very early WLST 
and also rarely described by physicians as a determinant of their decisions. 	  
 
Chapter 7 investigated the long-term neurological outcomes of SABI patients in the 
ICU and whether these outcomes reach ICU teams. This is important, as the assumed 
potential for neurological outcome often dictates decisions made in the acute 
phase of hospital admission. This study highlighted that the neurological outcome 
within 6 months could be identified in nearly all patients admitted to the ICU with 
SABI. However, it is unlikely that these outcomes reach clinical teams in the ICU 
as they were often extracted from notes of the outpatient clinics of the neurology 
and neurosurgery departments. A recommendation for the implementation of a 
structured multidisciplinary post-ICU discharge clinic which could further enhance 
treatment and follow-up for this patient population is provided in this chapter.


