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Abstract
Background: The need for intensive care beds is high and 
expected to increase. Descriptive studies of the intensive 
care population may reveal differences in predisposing 
factors and outcome within subgroups and help identify 
areas in need of increased prevention efforts.

Objective: To describe preadmission and clinical 
characteristics of an intensive care population in Oslo, and 
to compare the characteristics and outcomes of selected 
subgroups of this ICU-population.

Method: Prospective observational cohort study of intensive 
care patients aged ≥ 18, admitted to two hospitals in Oslo 
during a one-year period. Acute illness characteristics, 
co-morbidity, limitations of life-sustaining treatment and 
hospital mortality were studied for the overall population and 
stratified for a) Gender and b) Medical and surgical patients 
within the age groups 18-59 years and 60 and above.

Results: We included 861 patients, 567 (66%) males; 
median age 63 years (range 18-95); 537 (62%) medical 
admissions and 324 (38%) surgical admissions. 632 
(73%) received mechanical ventilation. Trauma (n = 191, 
21%) and cardiovascular disease (n = 180, 20%) were 
the most common causes of admission. In patients aged 
18-59, poisoning caused 56/217 (26%) of the medical 
admissions and medical patients had a higher prevalence 
of pre-existing chronic disease (157/217, 72% vs. 69/160, 
43%) and Charlson comorbidity index (mean 2.0 vs. 0.7, 
p < 0.001) than surgical patients. In patients aged 60 and 
above, comorbidity was similar, but medical patients had a 
higher hospital mortality (143/320, 45% vs. 58/164, 34%, 

p < 0.05). 205 (24%) died in the ICU, and limitations 
of life-sustaining treatment were made in 183 (89%) 
cases 279(32%) died during the hospital stay. Of the 582 
surviving patients 455 (78%) were discharged to home or 
rehabilitation, 88 (15%) to nursing homes and 39 (7%) to 
other institutions.

Conclusion: In patients younger than 60 years, trauma and 
poisoning were the most common causes of admission. 
Within this age group, medical patients had much higher 
prevalence of preexisting chronic disease than surgical 
patients, suggesting differences in predisposing factors. 
The majority of the surviving patients were discharged to 
home or to rehabilitation, indicating a low prevalence of 
futile intensive care.

Introduction
Intensive care units (ICU) provide advanced health 

care for seriously injured and ill patients, demanding 
vast economic resources. The population is aging and 
the need for intensive care beds is expected to increase 
considerably over the next decades [1]. This will have 
serious implications for planning and financing of the 
health care system. Descriptive studies of intensive care 
patients are needed to ensure that the health services 
can meet future needs [2].

Evaluation of ICU services are challenging due to 
variations in ICU-beds availability and case-mix in dif-
ferent intensive care populations. The selection of pa-
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the post-operative units at the study hospitals did 
not participate in the study, no patients with elective 
thoracic or cardiac surgery were included. In order to 
avoid individuals being represented multiple times, 
only the first admission of each patient during the study 
period was registered.

Inclusion criterias were age ≥ 18 years and 1) 
Intubation regardless of length of stay and/or 2) ICU 
length of stay ≥ 24 hours, and dysfunction of ≥ two organ 
systems (see Appendix). Of the 995 ICU-admissions 
filling the inclusion criteria (Figure 1), 91 patients were 
excluded due to missing consent or language problems. 
Median age for these patients was 54 (range 18-89), and 
63% were males. Of the remaining 904 admissions, 43 
(4%) were readmissions of previously included patients 
and therefore excluded from the analysis.

Ethics
Ethics approval was granted by the Norwegian 

Regional Ethics Committee (REK), case number 
2012/12601. Informed consent was given by the patient 
or next of kin. Exceptions were made for patients 1) 
Unable to give their consent themselves without next of 
kin that could be asked instead 2) Admitted with acute 
poisoning and 3) Who died during ICU treatment.

Stratification
The material was stratified into medical and surgical 

admissions as defined by the SAPS II system: 1) Medical: 
No surgery within 1 week prior to ICU admission. 2) 
Surgical: a) Scheduled surgical patients - elective surgery 
within 7 days of ICU admission and b) Non-scheduled 
surgical patients: acute surgery (scheduled less than 24 
h in advance) within 1 week prior to ICU admission. The 
World Health Organization define patients above 60 
years as elderly. We therefore subdivided the patients 
in age groups 18-59 and 60 and above.

Registrations
Data were consecutively collected using a 

standardized registration form and included the 
following variables: Age; gender; preadmission living 
situation (living at home without home care (self-
reliant), living at home with home care, nursing home 
etc.); Charlson comorbidity index (C.I.I) [6]; main 
diagnostic category based on the APACHE system; 

tients may also vary between local and regional hos-
pitals and these differences are important to address 
when studying ICU patients. Patients with medical and 
surgical admissions are often treated in specialized ICUs 
and may have different needs. Thus, separate descrip-
tion of medical and surgical ICU patients may be useful 
in the planning of future intensive care treatment.

Age, co-morbidity and severity of illness are import-
ant predictors of mortality in intensive care patients [3]. 
Since co-morbidity increases significantly with age [4], 
stratification in age groups is important when describ-
ing ICU populations. Comparison of the characteristics 
of medical and surgical patients - within age groups - 
may reveal differences in predisposing factors, comor-
bidity factors and outcome [5] that may help identify 
areas in need of increased prevention efforts.

On this background our study had the following aims:

1. To describe the age and gender distribution, co-
morbidity factors, diagnostic categories, limitations of 
life-sustaining treatment and hospital mortality of a 
mixed ICU population in Oslo.

2. To compare a) Male and female patients and b) 
Medical and surgical patients within age groups on 
selected parameters.

Material and Methods

Study design and population
The study had a prospective observational cohort 

design and included intensive care patients admitted 
to the intensive care units (ICUs) at the Oslo University 
hospital Ullevaal and the Diakonhjemmet Hospital in the 
period February 3rd 2014 to February 2nd 2015. The Oslo 
University hospital Ullevaal is a tertiary referral hospital 
with comprehensive medical services including trauma, 
neurosurgery and percutaneous cardiac intervention 
for Eastern Norway (3.0 million inhabitants). In addition, 
it serves as a local hospital for one third of Oslo’s 
population (647,676 inhabitants; 2015).

The Diakonhjemmet hospital serves as a local hospital 
for 115,000 inhabitants in Oslo. Five intensive care units 
participated in the study; the medical, cardiac, surgical 
and neurosurgical ICUs at the Oslo Universitiy hospital, 
Ullevaal and the mixed medical/surgical intensive care 
unit at the Diakonhjemmet hospital (Table 1). Since 

Table 1: Description of the ICUs participating in the study.

Intensive care units ICU beds Number of admissions pr. year Nurse: Patient ratio
Oslo University Hospital, Ullevaal

1.	 Medical 6 450 1.3:1
2.	 Cardiac 3 150 1:1
3.	 Surgical, general 10 420 2:1
4.	 Neurosurgical 6 220 2:1

Diakonhjemmet Hospital
5.	 Mixed general 4 300 1:1

Total 29 1540*

*Numbers pr. 2018.
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home etc.); ICU-mortality and total hospital mortality 
(ICU-mortality included). For patients who died in the 
ICU, we registered decisions regarding limitations of 
life-sustaining treatment including a) Withholding 
treatment (the decision not to start or increase a life-

SAPS II score [7]; SOFA (sequential organ dysfunction 
assessment) [8] at admission; length of stay; mechanical 
ventilator support; duration of mechanical ventilation; 
non-invasive ventilator support; renal replacement 
therapy; post-discharge location (home, nursing 
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consent or language
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Figure 1: Flow-chart of the patients included in the study.
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than female patients (median age 61 vs. 64, p = 0.03), 
and were in majority within all age groups except for 
patients aged 90 and above (Figure 2). Surgical patients 
were younger than medical patients (median age 60 vs. 
64, p < 0.01).

Characteristics of the overall study population 
stratified for medical and surgical patients, are 
presented in Table 2, Table 3, Table 4 and Table 5.

Overall, mean Charlson comorbidity index (CCI) was 
2.3, and 672 (78%) of the patients had pre-existing 
chronic disease at admission (Table 2). In the age group 
18-59, medical patients had higher mean Charlson 
co-morbidity index (CCI) (2.0 vs. 0.7, p < 0.001) and 
prevalence of pre-existing chronic disease than surgical 
patients (157/217, 72% vs. 69/160, 43%, p < 0.001). 
Comorbidity was similar in the age group 60 and above 
and between the genders. Of the patients included, 

sustaining intervention) or b) Withdrawing treatment 
(the decision to stop a life-sustaining intervention) [9].

Statistics
Chi square test was used when comparing propor-

tions and an independent samples t-test was used when 
comparing means. IBM SPSS® version 25.0 for Windows 
(Armonk, NY, USA) was used for the statistical analysis. 
P values < 0.05 were considered statistically significant.

Results

Study population
Of the 861 patients included (Figure 1), 567 (66%) 

were males, 537 (62%) were medical admissions and 
324 (38%) were surgical admissions, of which 27 were 
scheduled and 297 non-scheduled. Median age was 
63 years (range 18-95). Male patients were younger 

Table 2: Pre-admission characteristics.

All patients 18-59 years (n = 377) 60 years and above (n = 484)
N = 861 Medical

n = 217

Surgical

n = 160

Medical

n = 320

Surgical

n = 164
Males n (%) 567 (66%) 145 (67%) 121 (75%) 199 (62%) 102 (62%)
Charlson co-morbidity index, mean ± 
SD 2.3 ± 2.2 2.0 ± 2.2 0.7 ± 1.3* 3.0 ± 2.2 2.7 ± 2.1
Chronic disease n (%)
Known chronic disease 672 (78%) 157 (72%) 69 (43%)* 298 (93%) 148 (90%)
No prior chronic disease 189 (22%) 60 (28%) 91 (57%)* 22 (7%) 16 (10%)
Common chronic disease categories¹
Cardiovascular disease n (%) 343 (40%) 45 (21%) 21 (13%) 195 (61%) 82 (50%)
Chronic pulmonary disease n (%) 167 (20%) 24 (11%) 9 (6%) 101 (32%) 33 (21%)
Diabetes n (%) 136 (16%) 29 (13%) 4 (3%) 70 (22%) 33 (20%)
Polyfarmacy, regular medication n (%)
None 213 (25%) 70 (32%) 97 (61%)* 27 (9%) 19 (12%)
1-4 358 (42%) 93 (43%) 49 (31%) 113 (35%) 102 (62%)
5-7 145 (17%) 26 (12%) 8 (5%) 85 (27%) 26 (16%)
≥ 8 145 (17%) 28 (13%) 6 (4%) 94 (29%) 17 (10%)
Living situation n (%)
Home without home care 679 (79%) 178 (82%) 143 (89%)* 221 (69%) 137 (84%)*

Home with home care 90 (10%) 13 (6%) 2 (1%) 63 (20%) 12 (7%)
Nursing home or institution 50 (6%) 6 (3%) 0 (0%) 30 (9%) 14 (9%)
Homeless 11 (1%) 6 (3%) 4 (2%) 1 (0.3%) 0
Other² 24 (3%) 11 (5%) 8 (6%) 4 (1%) 0
Unknown 8 (1%) 3 (1%) 3 (2%) 1 (0.3%) 1 (0.6%)
1Each patient may have more than one disease; 2Incl. psychiatric and drug abuse institutions; *p < 0.05.

Table 3: Main diagnostic categories n (%).

All patients N = 861 18-59 years (n = 377) 60 years and above (n = 484)
Main diagnosic 
categories n (%)

Medical n = 217 Surgical n = 160 Medical n = 320 Surgical n = 164

Trauma 191 (22%) 0 119 (74%) 0 72 (44%)
Cardiovascular disease 180 (21%) 47 (22%) 3 (2%) 124 (39%) 6 (4%)
Sepsis 116 (13%) 41 (19%) 2 (1%) 63 (20%) 10 (6%)
Respiratory 88 (10%) 16 (7%) 3 (2%) 53 (17%) 16 (10%)
Gastrointestinal 81 (10%) 17 (8%) 12 (8%) 17 (5%) 35 (21%)
Neurologic/CNS 73 (8%) 22 (10%) 12 (8%) 27 (8%) 12 (7%)
Poisoning 65 (8%) 56 (26%) 0 9 (3%) 0
Cancer 23 (3%) 4 (2%) 4 (3%) 5 (2%) 10 (6%)
Other 44 (5%) 14 (7%) 5 (3%) 22 (7%) 3 (2%)
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highest proportion of males (75% and 76%, respectively).

210/861 (24%) of the study sample had sepsis (Table 
4), either as the main diagnosis (n = 116) or complication. 
Respiratory infection was the most common primary 
source of sepsis in medical patients of both age groups, 
as opposed to abdominal infection in surgical patients.

Treatment
Overall, 632 (73%) patients received mechanical 

ventilation (Table 4) The proportion of intubated 
patients were significantly higher in males than in 
females (438/567, 77% vs. 194/294, 66%, p < 0.01). 
Across the age groups, more surgical than medical 
patients received mechanical ventilation (158/160, 
99% vs. 152/217, 70%, p < 0.001 and 158/164, 96% 
vs. 164/320, 51%, p < 0.001) as well as vasopressor 
therapy (121/160, 75% vs. 117/217, 53%, p < 0.001 
and 135/164, 82% vs. 202/320, 63%, p < 0.001). Non-
invasive ventilation was more frequently used in the 
treatment of medical patients, but the difference was 
only significant in the age group 60 and above (129/320, 
40% vs. 30/164, 18%, p < 0.001). In the age group 18-59, 
the proportion of patients receiving renal replacement 
therapy (RRT) was more than twice as high in medical 
compared to surgical patients (38/219, 17% vs. 12/161, 
8%, p < 0.01). There was no difference in the proportion 
receiving RRT among patients above 60.

In both age groups, median length of stay in the 

679 (79%) were self-reliant without home care services 
before admission. The proportion of self-reliant 
patients was higher in surgical than medical patients 
(178/217, 82% vs. 143/160, 89%, p < 0.05 and 137/164, 
84% vs. 221/320, 69%, p < 0.01 respectively) and in 
male compared to female patients (460/567, 81% vs. 
219/294, 74% p < 0.03). Overall, mean SAPS II was 46, 
and mean SOFA score at admission 7.4.

Diagnostic categories

Trauma and cardiovascular disease were the 
most common diagnoses (Table 3). Average age 
differed markedly between the diagnostic categories 
(Figure 3). The categories trauma and poisoning were 
dominated by younger patients (median age 53 and 
41. respectively). Poisoning caused 56/217 (26%) 
of the medical admissions in the age group 18-59 
(Table 3), and 30/65 (46%) in the subgroup below 40 
years. Trauma caused 119/160 (74%) of the surgical 
admissions in patients aged 18-59 (Table 3), and 56/75 
(75%) of the subgroup below 40. In the age group 60 
and above, the most common diagnoses in medical 
patients were cardiovascular disease (124/320, 39%) 
and sepsis (63/320, 20%). Trauma (72/164, 44%) and 
gastrointestinal disease (35/164, 21%) were the most 
common diagnoses in surgical patients.

Male patients were in majority within all diagnostic 
categories. Trauma and cardiovascular disease had the 

Table 4: Severity of illness and treatment.

All patients (N = 861) 18-59 years (n = 377) 60 years and above (n = 484)
Medical

n = 217

Surgical

n = 160

Medical

n = 320

Surgical

n = 164
SAPS II, mean ± SD 46.0 ± 18 41.7 ± 19 39.0 ± 14 52.3 ± 19 46.8 ± 16* 
SOFA admission, mean ± SD 7.4 ± 3.5 7.1 ± 4 6.8 ± 3 7.7 ± 4 7.4 ± 3 
ICU-length of stay (LOS), median 
days (IQR)

4.5 (1.9-9.8) 3.5 (1.3-7.7) 6.2 (2.3-14.5)* 3.7 (1.8-7.3) 6.9 (3.0-14.5)* 

Transferred to other hospital during 
ICU-stay, n (%)

214 (25%) 52 (24%) 43 (27%) 76 (24%) 43 (26%)

Intubated patients, n (%) 632 (73%) 152 (70%) 158 (99%)* 164 (51%) 158 (96%)* 
Mechanical ventilator support time, 
days, median(IQR) 

3 (1-8.4) 2.8 (0.5-7.0) 2.0 (0.5-10.0) 3.0 (1.1-7.0) 4.0 (1.0-10.6)

Non-invasive ventilator support n (%) 227 (26%) 46 (21%) 22 (14%) 129 (40%) 30 (18%)* 
Renal replacement therapy n (%) 91 (11%) 38 (17%) 12 (8%)* 26 (8%) 15 (9%)
Vasopressor therapy n (%) 575 (67%) 117 (53%) 121 (75%)* 202 (63%) 135 (82%)* 
Sepsis¹ 
Total n (%) 210 (24%) 61 (28%) 26 (16%) 84 (26%) 39 (24%) 
Primary source: 
Respiratory n (%) 88 (10%) 28 (13%) 5 (3%) 45 (14%) 10 (6%) 
Abdominal organs n (%) 45 (5%) 4 (2%) 11 (7%) 9 (3%) 21 (13%)
Soft tissue n (%) 25 (3%) 11 (5%) 5 (3%) 7 (2%) 2 (1%) 
Urinary tract n (%) 19 (2%) 4 (2%) 0 14 (4%) 6 (1%) 
Catheter-related infection n (%) 11 (1%) 4 (2%) 2 (1%) 4 (1%) 6 (1%) 
CNS n (%) 11 (1%) 6 (2%) 3 (2%) 2 (1%) 0 
Endocarditis n (%) 5 (0.5%) 3 (1%) 0 1 (1%) 1 (1%) 
Other n (%) 2 (0.2%) 0 0 1 (0.5%) 1 (0.5%) 
Origin unknown n (%) 9 (1%) 4 (2%) 0 3 (1%) 2 (1%) 

¹Sepsis as main diagnose (n = 116) or complication (n = 94). *p<0.05
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treatment was higher in surgical than medical patients 
in the age group 18-59 (23/24, 96% vs. 27/38, 71%, p < 
0.02). There were no such difference in patients older 
than 60 years or between the genders. ICU-mortality 
were similar for medical and surgical patients across the 
age groups (Table 5) and for male and female patients 
(128/567, 23% vs. 77/294, 26%, p = 0.23).

Presentation of hospital mortality with increasing 
age (Figure 4a and Figure 4b) showed different trends 
for medical and surgical patients. For medical patients 
(Figure 4a), the mortality increased steadily with age, 
but for patients 70 years and above, the curves for ICU 
and hospital mortality diverged. Among patients below 
50, the mortality curve peaks in the age group 30-39. In 

ICU was almost twice as long for patients with surgical 
compared to medical admissions (6.2 vs. 3.5, p < 0.05 
and 6.9 vs. 3.7, p < 0.01 respectively). Separate analysis 
for intubated patients showed similar trends regarding 
length of stay (6.4 vs. 4.5 days, p < 0.05 and 6.2 vs. 
4.5, p = 0.04), but no difference in median mechanical 
ventilator support time was seen between medical and 
surgical patients.

Outcome
Total hospital mortality was 279 (32%) and ICU 

mortality was 205 (24%) (Table 5). Decisions regarding 
limitations of life-sustaining treatments were made in 
183/205 (89%) of the patients who died in the ICU. The 
proportion of patients with limitations of life-sustaining 
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Table 5: Outcome.

All patients N = 861 18-59 years (n = 377) 60 years and above (n = 484)
Medical

n = 217

Surgical

n = 160

Medical

n = 320

Surgical

n = 164
ICU mortality n (%) 205 (24%) 38 (18%) 24 (15%) 94 (29%) 49 (30%) 
Treatment restrictions, total n (%) 183 (21%) 27 (13%) 23 (14%) 85 (27%) 48 (29%) 
_Withdrawal of treatment n (%) 141 (16%) 21 (10%) 22 (14%) 60 (19%) 38 (23%) 
_Treatment withheld n (%) 42 (5%) 6 (3%) 1 (1%) 25 (8%) 10 (6%) 
Hospital mortality n (%) 279 (32%) 50 (23%) 28 (17%) 143 (45%) 57 (35%)* 
Discharge location for hospital 
survivors:
_Home or rehabilitation n (%) 455 (53%) 146 (67%) 124 (77%) 111 (35%) 74 (45%) 
_Nursing home n (%) 88 (10%) 10 (5%) 1 (1%) 55 (17%) 22 (13%) 
_Other (including

psychiatric institution) n (%)

39 (4%) 11 (5%) 7 (5%) 13 (4%) 11 (7%) 

https://doi.org/10.23937/2377-4630/1410084


ISSN: 2377-4630DOI: 10.23937/2377-4630/1410084

Tollisen et al. Int J Anesthetic Anesthesiol 2019, 6:084 • Page 7 of 11 •

significantly higher hospital mortality among medical 
patients in both age groups (43/152, 28% vs. 28/158, 
18%, p < 0.03 and 84/164, 51% vs. 55/158, 35%, p < 
0.01).

Within the diagnostic categories, patients with 
cardiovascular (100/180, 56%), gastrointestinal (28/81, 
35%) and respiratory disease (29/88, 33%) had the 
highest hospital mortality rate. Patients with trauma 
(41/191, 22%) and poisoning (9/65, 14%) had the lowest 
hospital mortality (Table 6).

this age group 5/10 deaths were caused by overdose-
related cardiac arrest. For surgical patients (Figure 4b), 
both the ICU- and hospital mortality were relatively 
stable until the age of 70, from where it increased 
rapidly.

Comparison of medical and surgical patients showed 
a higher hospital mortality in medical patients in the 
age group above 60 (143/320, 45% vs. 57/164, 35%, 
p < 0.05), but not in the youngest age group (Table 
5). Separate analysis of intubated patients showed a 
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surgical patients (n = 324).
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Pre-admission characteristics
Although the majority of patients had prior chronic 

disease, almost 80% of the patients were self-reliant 
without home care before admission. Thus, the majority 
of the patients had a relatively high level of function 
before admission. Comparison of the preadmission 
characteristics of medical and surgical patients showed 
several differences. Firstly, the proportion of self-reliant 
patients was significantly higher in surgical than medical 
patients across the age groups. Secondly, in the age 
group 18-59, surgical patients had significantly lower 
Charlson comorbidity index than medical patients, 
reflecting a much lower prevalence of pre-existing 
chronic disease. These findings suggests differences 
in predisposing factors for ICU admissions between 
medical and surgical patients that should be further 
investigated.

Treatment

A surprising finding was that surgical patients had 
almost twice as long median length of stay (LOS) in 
the ICU as medical patients, despite lower median age 
and less chronic disease. There are several possible 
explanations. Firstly, this difference is likely to reflect 
the vast resources needed in the treatment of severely 
ill trauma patients, including the need of repeated 
surgical procedures.

Secondly, among the patients who died in the 
hospital, a greater proportion of the surgical patients 
died in the intensive care unit as opposed to in medical 
patients where a higher proportion died at the ward 
(Figure 4a and Figure 4b). Other possible explanations 
are the high number of neurosurgical patients and the 
exclusion of postoperative patients.

Mortality
The high severity of illness and level of care of the 

study population was reflected in a hospital mortality 
rate of 32%, almost twice as high as the average 17% 
mortality reported by NIR [10]. As expected, hospital 
mortality increased significantly by age, reflecting 
increased frailty, comorbidity and reduced ability of 
elderly patients to withstand acute disease. In patients 
older than 60, medical patients had a higher hospital 

Of the 582 surviving patients, 455 (78%) were 
discharged home or to rehabilitation, 88 (15%) to 
nursing home, and 39 (7%) were discharged to other 
locations including psychiatric institutions (Table 5).

Discussion
The present study describes preadmission character-

istics, main causes of admission, treatment details and 
outcome of a large, mixed intensive care population in 
Oslo. Mean SAPS score was 46, which is considerably 
higher than the average score of 38 reported by the 
Norwegian intensive care registry (NIR) in 2014 [10]. Al-
most three quarters of the patients received mechani-
cal ventilation. Trauma and cardiovascular disease were 
the most common diagnostic categories, reflecting the 
regional function of the Oslo University hospital Ulleval 
as a tertiary referral hospital.

Age and gender distribution

Median age was 62, in line with median age for 
patients admitted to regional hospitals in Norway [10]. 
Two thirds of the patients were males, a significantly 
higher proportion than the 53% male proportion 
among patients admitted to the Oslo University 
Hospital Ullevaal during the period. The high number 
of patients with trauma and cardiovascular disease may 
partly explain this finding. Nonetheless, males were 
in majority within all diagnostic categories and age 
groups, with the exception of the oldest patients (90+). 
This overrepresentation of males receiving intensive 
care treatment is in line with prior international studies 
[11,12]. Possible explanations are older age among the 
females and different pattern of disease manifestations 
for similar diagnoses for male and female patients. 
Nonetheless, a gender-biased decision-making process 
cannot be ruled out and should be investigated further.

Medical patients constituted two thirds of the study 
population. More than 90% of the surgical patients had 
non-scheduled surgical admissions. Inclusion of patients 
from postoperative units would have increased the 
number of patients with scheduled surgical admission. 
However, for this study we intended to study ICU 
patients with a high severity of illness, and therefore 
decided not to include postoperative units.

Table 6: ICU and hospital mortality within diagnostic categories.

Main diagnostic categories ICU mortality n (% of diagnostic category) Hospital mortality n (% of diagnostic category)
Trauma 34/191 (18%) 41/191 (22%) 
Cardiovascular 74/180 (41%) 100/180 (56%) 
Sepsis 20/116 (17%) 29/116 (25%) 
Respiratory 18/88 (21%) 29/88 (33%) 
Gastrointestinal 18/81 (22%) 28/81 (35%) 
Neurologic/CNS 23/73 (32%) 24/73 (33%) 
Poisoning 7/65 (11%) 9/65 (14%) 
Cancer 7/23 (30) 12/23 (52%) 
Other 4/44 (16%) 7/44 (16%) 
Total 205 (24% of total) 279 (32% of total) 

https://doi.org/10.23937/2377-4630/1410084


ISSN: 2377-4630DOI: 10.23937/2377-4630/1410084

Tollisen et al. Int J Anesthetic Anesthesiol 2019, 6:084 • Page 9 of 11 •

Comparison of medical and surgical patients within age 
groups is a strength because it allowed detection of 
subtle differences between the subgroups.

Evaluation of ICU services is challenging due to 
variations in ICU-beds availability and case mix between 
different intensive care populations. This is a limitation 
when trying to generalize the findings of this study to 
other populations or settings.

In order to simplify the analysis, patients with 
scheduled and non-scheduled admissions were 
described as one group. This merging represents a 
possible limitation since there may be l differences in 
the characteristics of these patients.

Conclusions
1. In the age group 18-59 years, medical patients had 

a considerably higher prevalence of pre-existing chronic 
disease score compared to surgical patients, suggesting 
differences in predisposing factors. Trauma and 
poisoning were the most common causes of admissions. 
Since these diagnostics categories represent possibly 
preventable ICU-admissions, more focus on preventive 
efforts is needed.

2. In the age group 60 and above, comorbidity was 
similar in medical and surgical patients. Nonetheless 
medical patients had higher hospital mortality. While 
the majority of surgical patients within this age group 
died in the ICU, medical patients had a tendency of 
dying at the ward.

3. Limitations of life-sustaining treatment were 
made in almost 90% of the patients who died in the 
ICU, and the vast majority of the surviving patients were 
discharged home or to rehabilitation. This indicates a 
low prevalence of futile treatment.
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Appendix
Inclusion criteria ≥ 18 years and

1. Intubation regardless of length of stay and/or

2. ICU length of stay ≥ 24 hours and/or dysfunction of ≥ two organ systems

Definition of organ dysfunction: Based on definitions for acute organ failure in sepsis [20]. *The value was set 
equivalent to a SOFA score [8] of ≥ 2 **For renal dysfunction the definition was based on AKIN criteria level ≥ 1. 
***Liver dysfunction was defined based on the Child-Pugh score.

Organ system Definition of dysfunction Source
Respiration PaO2/FiO2 < 33 kPa Sepsis criteria
Cardiovascular Need for vasopressor to obtain MAP ≥ 70 mmHg Sepsis criteria
Metabolic pH ≤ 7.3 or BE ≥ 5, and lactate > 3mmol/L Sepsis criteria
CNS* GCS ≤ 12 Sepsis criteria/SOFA score
Hematological* Platelets < 100x 109 /L Sepsis criteria/SOFA score 
Liver*** Bilirubin ≥ 34 µmol/L or INR ≥ 1.7 Sepsis criteria/Child Pugh
Renal** Urin output < 0.5 ml/kg/hr × 6 hour/increased creatinine × 1.5 mg/L (≥26.4 

µmol/L)
Sepsis criteria/AKIN score 
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