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Abstract

Introduction: Delirium has a high incidence in ICUs (Intensive-Care Units) 
and is associated with adverse outcomes. Amongst other factors, inflammation 
is predominantly linked to the risk of delirium. We hypothesized that the 
inflammatory stress of surgery/trauma leads to a higher incidence of delirium in 
surgical compared to medical ICUs. We performed a prospective comparative 
study, and determined the risk factors for delirium by multivariable analyses.

Materials and Methods: A prospective single-centre University Hospital 
study on two ICUs was performed. Patients were screened for delirium with 
the CAM–ICU (Confusion Assessment Method for the ICU) at several days 
(1, 3 and 5 after admission/extubation). Demographic data, laboratory values, 
and administered medication details were gathered. Non-cardiac surgical and 
medical ICU patients were compared and Odds Ratios (OR) were calculated via 
univariable and multivariable logistic regression models.

Results: The incidence of delirium in all patients (n=138) was 32.6% and no 
difference was found between surgical and medical ICU patients. Patients with 
delirium received significantly more psychoactive medication, benzodiazepines, 
propofol, and morphine. They had higher Simplified Acute Physiology Score, 
higher age, and longer ventilation and stay in the ICU. Patients without delirium 
received significantly more oxycodone/naloxone (15.4mg vs 5.3mg, p=0.041). 
They had higher levels of serum haemoglobin (10.9g/l vs 9.8g/l, p=0.004) and 
albumin (27.4g/l vs 23.7g/l, p<0.001) and lower values of urea (47.6mg/dl vs 
81.2mg/dl, p<0.001), bilirubin (1.12mg/dl vs 2.3mg/dl, p=0.001), creatinine 
(1.5mg/dl vs 2.3mg/dl, p<0.001), CRP (C-Reactive Protein) (67.9 mg/l vs 
102.6mg/l, p =0.035) and sodium (138.8mmol/l vs 142.0mmol/l, p<0.001). 
Multivariable logistic regression showed creatinine (p =0.028), CRP (p=0.022), 
and duration of ventilation (p=0.002), as independent predictors of delirium.

Discussion: Despite higher CRP as a marker of inflammation, patients in 
the surgical/trauma ICU did not have higher incidence of delirium. A possible 
explanation could be the higher administration of oxycodone/naloxone, an 
opioid with a trend towards a ‘delirium-protecting’ potency. Nevertheless, further 
studies are needed to prove this hypothesis, as the development of delirium 
seems to be a multifactorial process, and a ‘bundle’ for prevention is needed.
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[1-4], and is associated with a higher mortality compared to those 
patients not suffering from delirium [5,6]. Despite the high incidence, 
delirium is frequently not detected by the intensive-care unit staff [7] 
and screening is poorly implemented in German ICUs [8].

Delirium is defined by the Diagnostic and Statistical Manual 
of Psychiatric Diseases IV (DSM-IV) by impaired consciousness, 
perception and attention deficit, vigilance disorder and disorganization 
of thought processes [9]. Furthermore, the International Classification 
of Diseases also lists disorders of psychomotor activity, emotionality, 
and the sleep-wake cycle as criteria of delirium [10]. In recent studies, 
several risk factors for delirium have been examined and it was found 
that delirium was an independent factor for adverse outcome variables. 

Abbreviations 
ICU: Intensive-Care Unit; DSM-IV: Diagnostic and Statistical 

Manual of Psychiatric Diseases IV; SICU: Surgical/trauma Intensive-
Care Unit; MICU: Medical Intensive-Care Unit; CRF: Case Report 
Form; CAM–ICU: Confusion Assessment Method for the ICU; 
RASS: Richmond Agitation Scale Score; CRP: C-Reactive Protein; 
SAPS: Simplified Acute Physiology Score; SD: Standard Deviation; 
IQR: Inter Quartile Range; OR: Odds Ratio; CI: Confidence Interval

Introduction
Delirium is the most common psychiatric disorder in intensive-

care patients, with an incidence varying from 10 percent to 92 percent 
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Thus, prevention or early therapeutic management of delirium is 
an important goal in the ICU. The use of earplugs, increased input 
of daylight and early mobilization seem to prevent delirium [11]. 
Furthermore, the implementation of a so-called ‘ABCDE bundle’ 
significantly decreases the prevalence and duration of delirium [12].

The pathophysiology of delirium is poorly understood to date. 
There are seven mostly complementary theories for the development 
of delirium, which include neuroinflammatory processes, neuronal 
aging, oxidative stress, neurotransmitter deficiency, neuroendocrine 
factors, diurnal dysregulation and network disconnectivity 
hypotheses [13]. It was found that inflammation [14], low albumin 
level [15], use of analgesics [1] and increased volume load (during 
surgery)-predominantly in cardiac surgery patients [16]-were 
associated with increased risk of delirium. Surgery can lead to 
systemic immunosupression and pro-inflammatory periods [17]. 
Additionally persistent infections [18] as well as sepsis [19] are 
common complications in surgical ICUs. Therefore we hypothesized 
that the incidence of delirium would also be higher in intensive-care 
patients after trauma or non-cardiac surgery compared to medical 
intensive-care patients, if higher inflammatory stress due to previous 
surgery/trauma could be related to delirium [14,20].

The aims of this study were to analyze the frequency of delirium 
in non-cardiac surgical/trauma compared to ‘medical’ admissions to 
the ICU in a prospective single-centre University Hospital study and 
to determine risk factors for delirium by multivariate analyses.

Material and Methods
A prospective study was performed in two ICUs of a University 

Hospital: a 26-bed Surgical Intensive-Care Unit (SICU) and a 14-bed 
Medical Intensive-Care Unit (MICU). The approval of the regional 
Institutional Review Board (Ethikkommission der Universität 
Regensburg) was obtained (Approval No.15-101-0101).After a two-
week pilot period, during which the Case Report Form (CRF) and 
the study protocol were tested, all patients who were admitted to 
the ICUs between June and November 2015 and who were treated 
for at least one day and more, were screened consecutively with the 
Confusion Assessment Method for the ICU (CAM-ICU) at least on 
days one, three and five after admission to the ICU (non-ventilated 
patients) or after extubation (ventilated patients). The CAM-ICU 
is a validated tool with high specificity and good sensitivity for 
detecting delirium in the ICU [21]. Patients were found to be eligible 
for delirium assessment when fulfilling the following criteria: a 
Richmond Agitation Scale Score (RASS) of-3 or higher [22], the 
absence of mechanical ventilation and no contraindication for the 
screening with the CAM-ICU. If patients were transferred after 
day one to another ward, delirium assessment was continued there. 
If patients stayed in the ICU longer than five days, screening was 
performed every two days until transfer.

Furthermore, the following variables were recorded: C-Reactive 
Protein (CRP), urea, albumin and procalcitonin from serum; the 
arterial pH, haemoglobin, blood glucose, and electrolytes from 
the 8a.m. blood gas analyses were registered (all at first delirium 
assessment). In addition, the cumulative doses were recorded of 
sedative (propofol, lorazepam, midazolam) and analgesic (morphine, 
hydromorphone, sufentanil, oxycodone/naloxone) drugs, as well as 

vasoactive medications (noradrenaline, clonidine) and psychoactive 
drugs (levomepromazine, promethazine, quetiapine, melperone, 
haloperidol)-24 hours prior to every screening (days one, three and 
five).Administration of pain medication in the ICUs was standardized 
using a visual analoge scale. All this information was retrieved from 
pre-existing data in the patient data management system (Metavision, 
iMDsoft, Düsseldorf, Germany).

Body temperature, arterial oxygen saturation and mean arterial 
pressure during screening, as well as age, gender, SAPS of the first 24 
hours after admission to ICU, the main reason for admission and the 
duration of previous ventilation and stay in the ICU were recorded. 
Additionally, the highest value of serum bilirubin and creatinine 
during the stay was collected. All CAM-ICU assessments were 
performed by one investigator (MZ) after an extended supervised 
training through experienced intensives (TB).

Statistical Methods
Statistical calculations were performed with SPSS Statistics 23 

(IBM Corp., Armonk, New York, USA). Statistical significance was 
defined by p-value<0.05.

Quantitative variables are presented by arithmetic mean ± 
Standard Deviation (SD), median and Inter Quartile Range (IQR); 
categorical variables by count and percentage. Admissions to SICU/
MICU were analysed using Student’s T-test for normally distributed 
values and Mann-Whitney U-test for non-normally distributed 
values. Results of both tests are shown with mean ± SD in text and 
tables to improve readability. The Shapiro-Wilk test was used as a 
test of normality (only temperature showed normal distribution). For 
comparisons of categorical variables-gender, intubation, tracheotomy 
and administration of psychoactive drugs-Pearson’s Chi-Square test 
were used and Mantel-Haenszel odds ratios were calculated.

Univariable logistic regression models to identify risk factors for 
delirium were calculated. Independent variables were the significant 
variables of prior tests and the variables described as significant 
predictors of delirium in the literature.

Further, a multivariable logistic regression model using significant 
(p<0.05) predictors of the univariable models was calculated. Results 
from both logistic regression analyses are presented as Odds Ratios 
(OR) with 95% Confidence Interval (CI).

Results
142 patients were screened for delirium. Four patients were 

excluded from the study due to impossibility of data gathering, 
incomplete screenings or for fulfilling the exclusion criteria.138 
patients were included in the study (SICU: 71, MICU: 67). More male 
patients were analyzed (n=88, 63.8%).86(62.3%) patients received 
mechanical ventilation through endotracheal tube and seven (5.1%) 
received tracheotomy. Of all the patients, 32.6% developed delirium 
and 3.6% died during their stay in the ICU.

The mean age was 61.7±16.3 years (median 65 years, IQR 21), with 
a mean SAPS of 36.5±14.4 (36, IQR 20), patients were mechanically 
ventilated for a mean of 2.6±4.2 days (1, IQR 3) and they stayed in the 
ICU for an average of 7.2±6.2 days (5, IQR 7). The characteristics of 
the cohort are displayed in (Table 1).
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The administration of any psychoactive drug was associated with 
a higher incidence of delirium (53.3% vs 8.6%) and patients with 
delirium received a higher cumulative amount of psychoactive drugs 
compared to patients without delirium: haloperidole (1.43±2.61mg vs 
0.17±1.08mg, p<0.001), quetiapine (15.56±50.08mg vs 3.23±31.11mg, 
p=0.001), promethazine (4.72±17.93mg vs 0.54±5.18mg, p=0.007), 
clonidine (532.59±1308.62µg vs 41.21±202.26µg, p=0.009), 
melperone (1.78±8.27mg vs 0.00mg±0, p=0.012), levomepromazine 
(2.36±6.70mg vs 0.13±1.30mg, p=0.002). They also received more 
benzodiazepines (lorazepam, midazolam), morphine, propofoland 
sufentanil. Patients suffering from delirium received significantly less 
oxycodone/naloxone than patients without delirium.

Laboratory values and arterial blood gas analyses showed 
significant differences between patients without and with delirium 
in values of serum albumin, urea, CRP, sodium, haemoglobin, 
creatinine and bilirubin. Additionally, patients without delirium had 
significantly lower SAPS, lower age, lower duration of mechanical 

ventilation and shorter overall stay in the ICU. The Chi-Square test 
showed that patients with delirium were significantly more likely to 
be intubated or had undergone tracheotomy. Significant differences 
between patients with and without delirium are shown in (Table 2).

We also investigated differences between SICU and MICU 
regarding prevalence of delirium on the separate screening days. 
Although there seems to be a slight trend for MICU to have higher 
rates of delirious patients on later days of screening, there were no 
significant differences (Figure 1).

To compare varying risk factors for delirium for the whole 
collective, as well as for SICU and MICU in specific, we conducted 
logistic regression analyses (Table 3).

As shown in (Table 3), significant risk factors for delirium in 
the complete study group were the administration of psychoactive 
drugs, propofol and lorazepam. Higher values of urea, CRP, sodium, 
creatinine and bilirubin, as well as lower values of albumin and 

All (n=138) SICU (n=71) MICU (n=67) p-value

Age 61.7±16.3 60.1±16.7 63.4±15.8 0.240

SAPS 36.5±14.4 35.7±13.9 37.2±15.0 0.780

Duration of mechanical ventilation (days) 2.6±4.2 2.4±2.6 2.9±5.4 <0.001

Duration of stay in the ICU (days) 7.2±6.2 7.0±4.8 7.4±7.4 0.167

Incidence of delirium, n(%) 45 (32.6) 23 (32.4) 22 (32.8) 1.000

Intubation, n(%) 86 (62.3) 67 (94.4) 19 (28.4) <0.001

Tracheotomy, n(%) 7 (5.1) 7 (9.9) 0(0) 0.014

Medication (accumulated dose)

Oxycodone/Naloxone (mg) 12.1±26.9 21.27±32.7 2.39±13.3 <0.001

Sufentanil (µg) 50.8±150.3 73.30±175.3 26.90±114.7 0.011

Hydromorphone (mg) 3.6±8.8 7.01±11.3 0.00±0 <0.001

Propofol (mg) 212.8±576.9 295.92±681.3 124.7±428.0 0.002

Lab values

Hb (g/l) 10.5±2.3 9.6±1.7 11.6±2.3 <0.001

CRP (mg/l) 79.2±66.3 91.8±68.2 65.1±61.6 0.005

Urea (mg/dl) 58.8±50.4 45.7±34.4 72.1±59.9 <0.001

Albumin (g/l) 26.1 ±5.6 23.8±4.4 28.7±5.7 <0.001

Diagnosis at admission, n(%)

Respiratory disease 15 (10.9) 0 15 (22.4) -

Sepsis 6 (4.3) 1 (1.4) 5 (7.5) -

Trauma 13 (9.4) 13 (18.3) 0 -

Gastrointestinal/Abdominal disease 1 (0.7) 0 1 (1.5) -

Post-surgery 57 (41.3) 57 (80.3) 0 -

Neurological disease/Neurosurgical intervention 1 (0.7) 0 1 (1.5) -

Shock/Reanimation 9 (6.5) 0 9 (13.4) -

Cardiac disease 28 (20.3) 0 28 (41.4) -

Kidney failure 2 (1.4) 0 2 (3.0) -

Other 3 (2.2) 0 3 (4.5) -

Missing 3 (2.2) 0 3 (4.5) -

Table 1: Characteristics of patients included in the study.

All differences are analysed with Mann–Whitney U–test, but are shown with mean ± Standard Deviation (SD) to improve readability
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haemoglobin, were also identified as significant factors for delirium. 
Other risk factors were older age, higher SAPS, and longer duration 
of mechanical ventilation and stay in the ICU as well as intubation 
and tracheotomy.

Independent risk factors for delirium were calculated by a 
multivariable logistic regression analysis: Serum creatinine and 
C-reactive protein values, as well as a longer duration of mechanical 
ventilation were identified as independent risk factors in the complete 
cohort of both groups (Table 4).

Discussion
The incidence of delirium in intensive-care patients is high. 

Various factors have been detected as predictors of delirium, such as 
high age, cognitive impairment, history of smoking and alcohol abuse, 
apolipoprotein E4 polymorphism, depression and visual or hearing 
impairment. In addition, factors associated with critical illness-such 
as acidosis, anemia, fever, infection and sepsis, hypotension, and 
respiratory diseases-are linked to delirium [5,23-29]. Delirium can 
also be induced by medication like opioids and benzodiazepines, 
immobilisation and disturbance in sleep [30-32]. Since inflammation 
processes are identified as special risk factors for delirium [14,20] 
and an extended incidence of delirium was found in cardiac surgery 
patients [16], we were interested in the frequency of delirium in the 

patients who received non-cardiac surgery compared to the medical 
ICU patients. To our knowledge, no such investigation had been 
conducted before.

The main results of our prospective investigation were: 1) the 
incidence of delirium was not different between the patients in a 
non-cardiac surgery ICU compared to those in a medical ICU. 2) 
The patients with delirium received significantly more psychoactive, 
sedative and analgesic drugs in both groups, had lower serum albumin 
and haemoglobin values, but higher values of serum creatinine, 
urea, C-reactive protein and bilirubin. 3) In a multivariate logistic 
regression analysis of factors associated with delirium in the complete 
study group, the duration of mechanical ventilation, serum creatinine 
and C-reactive protein were identified as independent predictors 
of delirium. 4) Patients without delirium received significantly 
more oxycodone/naloxone, the only opioid with a trend towards a 
‘delirium-protecting’ potency.

In a recent prospective cohort study on a population of mixed 
ICU, the patients with delirium showed significantly higher CRP 
values than those without (120.5mg/l vs57.5mg/l; P=0.0001), and 
CRP was an independent predictor for delirium [14]. Accordingly, 
in our patient cohort, nearly the same CRP pattern was observed 
in delirium and non-delirium patients. But, interestingly, although 
the patients of SICU had significantly higher CRP values compared 

Non-delirium patients±SD Delirium patients ± SD p-value

Administration of psychoactive drugs yes/no (Chi-Square) 8.6% 53.3% <0.001

Sedative and analgesic drugs

Lorazepam (mg) 0.03±0.18 0.22±0.47 0.001

Midazolam (mg) 0.15±0.83 1.02±3.35 0.021

Morphine (mg) 0.30±1.52 15.90±46.02 0.001

Propofol (mg) 115.59±322.66 412.92±870.53 0.011

Oxycodone/Naloxone (mg) 15.38±30.52 5.33±15.17 0.041

Sufentanil (µm) 26.47±80.75 100.98±229.91 0.033

Serum lab values

Albumin (g/l) 27.39±5.88 23.65±3.97 <0.001

Urea (mg/dl) 47.57±38.27 81.22±63.16 <0.001

CRP (mg/l) 67.96±53.23 102.62±83.54 0.035

Sodium (mmol/l) 138.80±4.14 141.98±6.29 <0.001

Hb (g/l) 10.93±2.32 9.75±1.89 0.004

Creatinine (mg/dl) 1.48±1.41 2.30±1.50 <0.001

Bilirubin (mg/dl) 1.15±0.83 2.31±3.00 0.001

Others

SAPS 31.53±12.49 46.29±12.99 <0.001

Age 59.69±16.07 65.78±16.09 0.028

Duration of mechanical ventilation (days) 1.25±2.28 5.51±5.55 <0.001

Duration of stay in the ICU (days) 4.96±3.98 11.80±7.33 <0.001

Intubation (Chi–Square) 52.7% 82.2% 0.001

Tracheotomy (Chi–Square) 2.2% 11.1% 0.037

Table 2: Administration of psychoactive drugs, mean accumulated doses of sedative and analgesics drugs, mean results of lab values, and results of other variables 
in delirium and non-delirium patients.

All differences are analysed with Mann-Whitney U-test, but are shown with mean ± Standard Deviation (SD) to improve readability, Odds Ratios (OR) are calculated 
via univariable logistic regression models
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to MICU patients, the frequency of delirium was similar in both 
study groups. A possible explanation for such a finding could be a 
significant higher use of the analgesic drug oxycodone/naloxone 
in SICU patients: in a recent study on cancer patients, the effect of 
three different opioids injected for the first time on the incidence of 
delirium was investigated [33]. The highest incidence was found in the 
morphine group (28.9%), compared to the oxycodone group (19.5%) 
and the fentanyl group (8.6%, not given in our study). Furthermore, 

All patients (n=138) SICU (n=71) MICU (n=67)

Parameter OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Medication (accumulated dose)

Oxycodone/Naloxone (mg) 0.98 (0.96-1.00) 0.057 0.97 (0.94-0.99) 0.033 1.00 (0.97-1.04) 0.883

Sufentanil (µm) 1.004 (1.001-1.006) 0.019 1.003 (1.000-1.006) 0.095 1.007 (0.998-1.017) 0.123

Propofol (mg) 1.001 (1.000-1.002) 0.014 1.000 (1.000-1.001) 0.232 1.012 (0.993-1.032) 0.214

Haldol (mg) 1.61 (1.15-2.24) 0.005 2.45 (1.16-5.15) 0.018 1.24 (0.90-1.71) 0.186

Promethazin (mg) 1.05 (0.99-1.11) 0.122 2.19 (0-x) 0.999 1.04 (0.97-1.11) 0.295

Clonidine (µm) 1.001 (1.000-1.003) 0.028 1.001 (0.999-1.003) 0.194 1.001 (1.000-1.003) 0.074

Levomepromazin (mg) 1.19 (1.00-1.41) 0.042 1.18 (0.98-2.43) 0.081 2.41 (0-x) 0.999

Midazolam (mg) 1.34 (0.99-1.82) 0.060 1.30 (0.96-1.76) 0.091 2.86 (0.39-21.19) 0.303

Lorazepam (mg) 6.99 (1.83-26.65) 0.004 3.45 (0.54-22.26) 0.193 14.22 (1.62-125.21) 0.017

Morphine (mg) 1.14 (0.98-1.32) 0.085 1.18 (0.91-1.53) 0.211 1.12 (0.94-1.33) 0.221

Lab values

Albumin (g/l) 0.86 (0.79-0.94) 0.001 0.90 (0.79-1.03) 0.136 0.77 (0.66-0.90) 0.001

Urea (mg/dl) 1.01 (1.01-1.02) 0.001 1.03 (1.01-1.05) 0.006 1.01 (1.00-1.02) 0.017

CRP (mg/l) 1.00 (1.00-1.01) 0.007 1.01 (1.00-1.02) 0.008 1.00 (0.99-1.01) 0.325

Sodium (mmol/l) 1.16 (1.06-1.27) 0.001 1.15 (1.00-1.32) 0.045 1.17 (1.04-1.31) 0.011

Hb (g/l) 0.72 (0.65-0.92) 0.005 0.88 (0.65-1.18) 0.388 0.62 (0.47-0.83) 0.001

Creatinine (mg/dl) 1.48 (1.12-1.95) 0.006 1.90 (1.16-3.14) 0.012 1.30 (0.94-1.79) 0.108

Bilirubin (mg/dl) 1.62(1.14-2.32) 0.008 1.52 (0.99-2.34) 0.054 1.78 (1.03-3.08) 0.040

Others

SAPS 1.09 (1.05-1.13) <0.001 1.12 (1.05-1.19) <0.001 1.07 (1.03-1.12) 0.001

Age 1.03 (1.00-1.05) 0.042 1.03 (0.99-1.06) 0.139 1.03 (0.99-1.06) 0.161

Duration of mechanical ventilation (days) 1.39 (1.20-1.60) <0.001 1.57 (1.20-2.06) 0.001 1.31 (1.12-1.53) 0.001

Duration of stay in the ICU (days) 1.30 (1.17-1.44) <0.001 1.26 (1.09-1.45) 0.001 1.34 (1.15-1.55) <0.001

Intubation yes/no 4.15(1.17-9.87) 0.001 0 (0-0) 0.999 14.00 (3.92-49.97) <0.001

Administration of psychoactive drugs yes/no 12.14 (4.78-30.83) <0.001 4.51 (1.43-14.23) 0.010 77 (8.84-670.42) <0.001

Table 3: Univariable logistic regression models of factors associated with delirium in all patients, SICU and MICU.

OR (95% CI) p-value

Duration of mechanical ventilation (days) 1.34 (1.12-1.61) 0.002

Creatinine (mg/dl 1.41 (1.04-1.92) 0.028

Bilirubin (mg/dl) 1.37 (0.94-1.98) 0.098

Sodium (mmol/l) 1.13 (0.97-1.28) 0.059

CRP (mg/l) 1.01 (1.00-1.02) 0.022

Albumin (mg/dl) 0.97 (0.86-1.11) 0.675

Oxycodone/Naloxone (mg) 0.99 (0.97-1.01) 0.232

Table 4: Multivariable logistic regression model of factors associated with 
delirium in the whole collective.

Figure 1: Prevalence of delirium comparing SICU/MICU over the screening 
days.

Maddocks and co-workers reported in a ‘historic’ clinical note on 
the attenuation of morphine-induced delirium by substitution of 
oxycodone [34]. Nevertheless, our hypothesis that oxycodone/
naloxone might attenuate the frequency of delirium in ICU patients 
has to be tested in a specific randomized prospective study design.
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In our multivariate analysis, the elevation of serum creatinine 
was identified as an independent predictor for delirium, especially in 
the SICU patients. Renal dysfunction in the surgical ICU patients is 
often present as acute kidney injury while patients in an MICU are 
often admitted with a chronically impaired renal dysfunction [35]. 
Similarly, in an actual prospective cohort study on 466 ICU patients, 
it was shown that stage 2 acute kidney injury was associated with 
delirium (OR 1.55; 95% CI: 1.07, 2.26) compared to patients without 
acute or acute-on-chronic kidney injury [36].

In our study, the SICU-patients had significantly lower serum 
albumin levels and the non-delirium patients were characterized by 
significantly higher albumin. Such a finding is not easy to interpret in 
the light of our main result: the incidence of delirium was not different 
in SICU and MICU patients. In a prospective observational cohort 
study of 34 cardiac surgery patients undergoing cardiopulmonary 
bypass, patients with delirious state showed a significantly lower 
albumin level 24h and 48h postoperatively than those without 
delirium [37]. Again, we hypothesize that the development of 
delirium is a multifactorial process and-in an intensive care setting-
delirium is not attributable to only one variable.

Our study has some strengths and some limitations. The strengths 
are: We performed a precise and continuous screening of delirium 
in defined SICU and MICU patients by one well-trained investigator 
and the actual important co-variables were carefully recorded. On the 
other hand, the present study is a single-centre study and a relatively 
low number of patients in each group are recruited. Although in a 
limited study group, we were able to demonstrate important results 
by a multivariate analysis.

Conclusion
The frequency of delirium is not different between medical and 

non-cardiac surgery intensive-care patients, although the latter 
group is characterized by higher inflammation (C-reactive protein), 
which was identified as an independent predictor of delirium. A 
possible explanation is the application of a significant higher dose 
of oxycodone/naloxone in operative patients, which might exert a 
delirium-protecting property. Clearly, larger groups of patients and 
double-blind studies are needed to prove this hypothesis, especially 
as only univariable, but not (yet) multivariable logistic regression 
models showed significant effects.
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