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Abstract

Background Although comorbid medical diseases are important determinants of outcome among the critically ill,
the role of psychiatric comorbidity is not well defined. The objective of this study was to determine the occurrence
of psychiatric comorbidity and its effect on the outcome of patients admitted to adult intensive care units (ICU)

in Queensland.

Methods Admissions among adults to 12 ICUs in Queensland during 2015-2021 were included and clinical and out-
come information was obtained through linkages between the ANZICS Adult Patient Database, the state-wide
Queensland Hospital Admitted Patient Data Collection, and death registry.

Results A total of 89,123 admissions were included among 74,513 individuals. Overall, 7,178 (8.1%) admissions had
psychiatric co-morbidity with 6,270 (7.0%) having one major psychiatric diagnosis and 908 (1%) having two or more.
Individual diagnoses of mood, psychotic, anxiety, or affective disorders were present in 1,801 (2.0%), 874 (1.0%), 3,241
(3.6%) and 354 (0.4%) admissions respectively. Significant differences were observed among the main groups (mood,
affective, anxiety, psychotic, or multiple disorders) and those without psychiatric comorbidity with respect to main
diagnosis, Acute Physiology and Chronic Health Evaluation (APACHE II) score, sex, age, and medical comorbidity.
Crude 30-day case-fatality rates were significantly lower (5.1%) compared to the general ICU population (10.1%)
(p<0.001). After controlling for confounding variables in the logistic regression model, patients with psychiatric
comorbidity were at lower odds of death.

Conclusions Psychiatric comorbidity is common among ICU presentations and is associated with a lower risk
of death. This association is likely to be more complex than being a simple protective factor, and future research
needs to further delineate how psychiatric comorbidity informs outcomes of specific ICU presentations.
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Background

Although illness severity is a major determinant of out-
come following admission to intensive care units (ICU),
there has been increasing recognition of the role comor-
bid illnesses have on the development of persistent
critical illness and overall survival [1, 2]. Technological
improvements with transplants, cancer care, as well as
advancing age and older populations have all increased
the prevalence of comorbidities such as diabetes, cancer,
and cardiovascular and renal diseases among patients
admitted to ICUs in many countries [3—5]. Several stud-
ies have shown that overall comorbidity as well as a range
of specific medical conditions increase the risk for death
among patients admitted to ICUs, and that comorbidity
is a major determinant of persistent critical illness out-
come [6-9]. While the influences of comorbidities on
critical illness have focused on medical illnesses, psy-
chiatric conditions are also an important consideration.
Meta-analyses have demonstrated that people living with
mental illness die almost 10-20 years earlier than their
peers with 14.3% of deaths attributable to mental disor-
ders annually [10]. Mental illnesses can contribute to ICU
admission [11, 12], and influence treatment approaches
(such as medications, sedation, and participation in reha-
bilitation) impacting their length of stay [13—15].

Despite the high prevalence of psychiatric comorbidi-
ties among ICU patients [16], there is a limited body of
evidence examining the relationship between psychiat-
ric comorbidity and the determinants and outcomes of
critical illness. Some studies have explored specific deci-
sion points such as admission [14], or overall outcomes
of specific psychiatric presentations such as overdose
[12]. More studies have explored the impact a specific
psychiatric diagnosis has on the trajectory of ICU sub-
populations [13, 17-24]. However, studies have shown
conflicting results on the role of psychiatric comorbid-
ity on survival, which may in part reflect small sample
sizes and/or studies being conducted in single centres or
highly selected cohorts. The objective of this study was
therefore to identify the occurrence, clinical character-
istics, and case-fatality associated with major psychiat-
ric comorbidities among a large multicentred cohort of
patients admitted to Australian ICUs.

Methods

This multicentre, retrospective observational study
examined the association between psychiatric comorbid-
ities and ICU outcomes and is described below following
STROBE and RECORD guidelines.

Population
Patients aged 18.0 years or older, who were admitted to
12 participating publicly funded ICUs in Queensland
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between January 1st 2015 and December 31st 2021 were
included.

Participating ICUs included five tertiary, three metro-
politan and four regional ICUs. Together, they encom-
passed all state-wide referral centres for neurosurgical,
transplant, burns, cardiothoracic and trauma admissions.

Ethical approval

Ethical approval was granted by the Metro South Hos-
pital and Health Service Human Research Ethics Com-
mittee with an individual waiver of consent granted
(HREC/2022/QMS/82024).

Data collection

Patients eligible for the study were identified through
data linkage of local, state-wide, and national electronic
health records. At each participating centre, routinely
collected clinical information relating to patient demo-
graphics, physiology and investigations was retrieved
from the eCritical MetaVision' " (iMDsoft, Boston, MA,
USA) clinical information system. Further routinely col-
lected patient information, such as illness severity based
on the Acute Physiology and Chronic Health Evaluation
(APACHE) 1II score, and details of ICU management
were collected from the Australian New Zealand Inten-
sive Care Society (ANZICS) Centre for Outcome and
Resource Evaluation (CORE) Adult Patient Database
(APD).

Once demographic and ANZICS-CORE-APD data had
been established for all eligible patients, further data link-
ages were made with the state-wide Queensland Hospital
Admitted Patient Data Collection (QHAPDC) and death
registry. Linkage was performed by the Statistical Analy-
sis and Linkage Unit of the Statistical Service Branch,
Queensland Health using confidential unique patient
identifiers. Once confidential identifiers were removed,
the authors had full access to the linked datasets.

Diagnoses were grouped according to organ system
based on APACHE III codes to reflect the admission to
ICU. Sepsis was coded according to the site of infection,
using International Classification of Diseases 10" Revi-
sion Australian Modification (ICD-10AM) codes where
not specified. Further general groupings of infection,
trauma, neurological, cardiovascular surgery, pregnancy,
overdose, toxicity, and environment were based on all
available codes.

Psychiatric and medical comorbidities

Details of comorbidities were established from routinely
documented diagnostic information, using the ICD-
10AM). Psychiatric diagnoses were categorised as Psy-
chotic Disorders (F20-F29), Mood Disorders (F32-39),
Affective Disorders (F30, F31), and Anxiety Disorders
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(F40-48). Medical comorbidities were classified as per the
Charlson Comorbidity Index [25]. The presence of alco-
hol (F10, G62.1, 142.6, K29.20, K 29.21, K70.1-4, K70.5),
cannabis (F12), and tobacco use disorders (F17) were
similarly established using ICD-10AM codes.

Statistical analysis

Data were analysed using Stata 18.0 (StataCorp, College
Station, Texas, USA). Missing data were not replaced.
Prior to analysis of continuous variables, histograms were
created to examine the underlying distribution. Skewed
variables were reported as medians with interquartile
ranges (IQR) and compared using the k-equality of medi-
ans test. Grouped categorical data were compared using
the Chi® test. A multivariable logistic regression model
was developed to examine factors associated with 30-day
all cause case-fatality. Variables included in the model
were psychiatric diagnosis, age, sex, surgical category,
main diagnostic category, ventilation status, Charlson
score, APACHE 1I score, and presence of tobacco, alco-
hol, and cannabis use disorders. The model was limited
to first ICU admissions among those who had more than
one. The main effects model was presented without vari-
able elimination. P-values less than 0.05 were considered
significant.

Results
Overall, 89,779 admissions were identified among the 12
participating ICUs for which 89,494 (99.7%) were suc-
cessfully linked to hospital admissions and death data.
Of these a further 371 (0.4%) were excluded based on
enrolment criteria and/or data adequacy leaving 89,123
admission episodes among 74,513 individuals for analy-
sis. Of these many patients had multiple admissions; with
10,671 having two, 2,425 having three, 774 having four,
and 740 having five or more admissions during the study.
Overall, psychiatric comorbidity was identified in 7,178
(8.1%) of ICU admission episodes, with 6,270 (7.0%) hav-
ing one major psychiatric diagnosis and 908 (1%) hav-
ing two or more. Among those with single psychiatric
diagnoses, 874 (1.0%) had psychotic, 1,801 (2.0%) mood,
3,241 (3.6%) anxiety, and 354 (0.4%) affective disorders.
There were several differences in clinical features
observed between these groups, as shown in Table 1.
Subjects with psychotic disorders were more likely to be
male, had more infectious diagnoses, and highest pro-
portion of tobacco and alcohol use disorders. Subjects
with mood disorders had the highest use of alcohol and
the lowest proportion of infections. Patients with anxiety
disorders were characterised by the highest proportion
of elective surgical patients with more comorbid medi-
cal illnesses and cardiopulmonary diagnoses. Affective
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disorders were associated with fewer comorbid medical
diseases and had the shortest length of hospital stay.

The case fatality associated with ICU admission associ-
ated with the presence of psychiatric comorbidity is dis-
played in Table 2.

While the ICU case fatality was similar among each
of the psychiatric comorbidities, they were consist-
ently lower than for patients without psychiatric dis-
orders. Post-ICU in-hospital case fatality was similar
across all groups. The post-hospital case fatality was
highest for multiple and mood psychiatric comorbid-
ity. While the 30-day case-fatality was significantly lower
among episodes associated with psychiatric comorbid-
ity as compared to those without (364/7,178; 5.1% versus
8,293/81,945; 10.1%; RR 0.50 95% CI, 0.45-0.55; p<0.001),
the relative risks for 90-(547/7,178; 0.76% versus
9,898/81,945; 12.1%; RR 0.63; 95% CI 0.58-0.69; p<0.001)
and 365 day (916/7,178; 12.8% versus 13,360/81,945;
16.3%; RR 0.78; 95% CI 0.74-0.83; p<0.001) case fatality
were of decreasing magnitude.

A multivariable logistic regression model was devel-
oped to examine the effect of psychiatric comorbidity on
30-day all cause case-fatality and summarised in Table 3.
After controlling for diagnostic, severity of illness, medi-
cal comorbidity, and substance use, psychiatric comor-
bidities were found to be associated with reduced risk
for 30-day all cause case-fatality. Adjusted risks for death
associated with psychiatric comorbidities at 30-, 90-and
365-days post ICU admission are shown in Table 4.

Discussion

Our study found that patients admitted to ICU with pre-
existing psychiatric diagnoses had lower mortality up to
one-year post-presentation compared to the general ICU
population. This supports the findings of Gacouin et al.
who had found a reduced mortality rate among patients
with psychiatric morbidity up to 1 year post ICU [20].
However, this low mortality rate overall is likely to con-
sist of a range of heterogeneous subpopulations. Gacouin
et al. reported 72% of their population to be ICU admis-
sions for intentional self-harm [20], which is known to
be associated with much lower mortality than other ICU
presentations [26].

Such presentations must therefore not be conflated
with other ICU presentations, all of which can present
with a pre-existing mental illness. For example, Large et.
al. found that patients admitted with major trauma and
comorbid depression had a lower mortality than their
peers, but also had longer ICU and hospital stays, and
were more likely to undergo surgery [13]. Conversely,
Fond et al. found that patients managed for COVID-19
with comorbid bipolar disorder had an increased mor-
tality compared to their peers [17]. Another important
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Table 1 Clinical features associated with major psychiatric co-morbidity among patients admitted to intensive care units in
Queensland

Variable Multiple (n=908) Psychotic Mood (n=1801) Anxiety Affective None (n=81945) P value
(n=874) (n=3241) (n=354)

Median Age (IQR), 44.8 (34.1-58.3) 47.0(37.1-56.8) 52.5(39.2-64.0) 54.8 (40.5-66.1) 50.2 (37.2-60.5) 61.7 (483-71.7) <0.001
years

Male 478 (52.6%) 583 (66.7%) 987 (54.8%) 1559 (48.1%) 162 (45.8%) 50658 (61.8%) <0.001
Surgical group <0.001
Non-surgical 709 (78.1%) 661 (75.6%) 1425 (79.1%) 1805 (55.7%) 285 (80.5%) 37380 (45.6%)
Elective 99 (10.9%) 86 (9.8%) 186 (10.3%) 953 (29.4%) 36 (10.2%) 32591 (39.8%)
Non-elective 100 (11.0%) 127 (14.5%) 190 (10.6%) 483 (14.9%) 33 (9.3%) 11974 (14.6%)
Median APACHE 17 (12-22) 16 (11-21) 17 (12-23) 15 (11-20) 16 (12-22) 15(11-21) <0.001
Il score (IQR)
Median Charlson 1 (0-2) 1(0-2) 0(0-2) 1(0-2) 0(0-2) 1(0-2) <0.001
score (IQR)
Charlson category <0.001
0 410 (35.2%) 341 (39.0%) 943 (52.4%) 1109 (34.2%) 198 (55.9%) 27610 (33.7%)
1-2 320 (35.2%) 362 (41.4%) 512 (28.4%) 1355 (41.8%) 107 (28.5%) 34766 (42.4%)
3-4 137 (15.1%) 130 (14.9%) 235 (13.1%) 509 (15.7%) 36 (10.2%) 12691 (15.5%)
5+ 41 (4.5%) 41 (4.7%) 1(6.2%) 268 (8.3%) 19 (5.4%) 6878 (8.4%)
Diagnosis <0.001
Cardiovascular 134 (14.8%) 96 (11.0%) 202 (11.2%) 867 (26.8%) 39 (11.0%) 25410 (31.0%)
Pulmonary 115 (12.7%) 177 (20.3%) 143 (7.9%) 735 (22.7%) 47 (13,3%) 10667 (13.0%)
Musculoskeletal 85 (9.4%) 106 (12.1%) 76 (9.8%) 294 (9.1%) 28 (7.9%) 5885 (7.2%)
Gastrointestinal 64 (1.1%) 79 (9.0%) 6 (8.7%) 347 (10.7%) 27 (7.6%) 11700 (14.3%)
Neurologic 153 (16.9%) 155 (17.7%) 235 ( 1%) 3(12.7%) 53 (15.0%) 14826 (18.1%)
Metabolic 302 (33.3%) 195 (22.3%) 778 (43.2%) 338(10.4%) 144 (40.7%) 5271 (6.4%)
Genitourinary 20 (2.2%) 28 (3.2%) 49 (2.7%) 01 (3.1%) 2 (0.5%) 4171 (5.1%)
Sepsis no source 30 (3.3%) 37 (4.2%) 52 (2.9%) 7 (3.6%) 14 (4.0%) 3301 (4.0%)
Other®
Trauma 134 (14.8%) 125 (14.3%) 238(13.2%) 338 (19.4%) 42 (11.9%) 8177 (10.0%) <0.001
Infection 137 (15.1%) 197 (22.5%) 233 (12.9%) 565 (17.4%) 49 (13.8%) 13850 (16.9%) <0.001
Cardiovascular 43 (4.7%) 34 (3.9%) 79 (4.4%) 495 (15.3%) 13 (3.7%) 16163 (19.7%) <0.001
surgery
Ethanol 171 (18.8%) 124 (14.2%) 358 (19.9%) 355 (11.0%) 51 (14.4%) 6477 (7.9%) <0.001
Tobacco 188 (20.7%) 281 (32.2%) 324 (18.0%) 567 (17.5%) 69 (19.5%) 9131 (11.1%) <0.001
Cannabis 33 (3.6%) 68 (7.8%) 49 (2.7%) 89 (2.8%) 15 (4.2%) 711 (0.9%) <0.001
Hospital <0.001
Metro 157 (17.3%) 147 (16.8%) 344 (19.1%) 359 (11.1%) 63 (17.8%) 7217 (8.8%)
Rural/Regional 99 (10.9%) 134 (15.3%) 246 (13.7%) 350 (10.8%) 41 (11.6%) 9430 (11.5%)
Tertiary 652 (71.8%) 593 (67.9%) 1211 (67.2%) 2532 (78.1%) 250 (70.6%) 65298 (79.7%)
Median ICU 2.5(1.1-6.0) 6(1.3-57) 2.0(1.1-4.9) 2.1(1.0-5.3) 2.1(1.2-47) 1.5(09-3.2) <0.001
length of stay (IQR)
Median hospital 14 (6-31) 13 (7-23) 11 (5-29) 15 (9-28) 9(5-21) 10 (6-17) <0.001
length of stay (IQR)

APACHE Acute physiology and chronic health evaluation, ICU Intensive care unit, IQR Interquartile range
Other?® includes 759 other subjects but detailed data not shown due to low cell numbers with some conditions

complication to consider in the context of comorbid Unfortunately, the data presented in this study is una-
mental illness is delirium [27]. Further distinction must ble to differentiate between these specific subpopula-
be made between patients with a history of mental ill-  tions. As such, our findings do not inherently contradict
ness, and those with ongoing symptoms at the time of the body of literature which has described how specific
ICU presentation. mental illnesses can complicate both the inpatient and
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Table 2 Case fatality associated with ICU admission among patients with psychiatric comorbidity
Variable None Multiple Psychotic Mood (n=1801) Anxiety Affective p-value
(n=81,945) (n=908) (n=874) (n=3241) (n=354)

Survive 61,586 (75.2%) 698 (76.9%) 708 (81.1%) 1,379 (76.6%) 2,566 (79.2%) 292 (82.5%)
ICU death 5661 (6.9%) 27 (3.0%) 23 (2.6%) 103 (3.2%) 11 (3.1%) <0001
Hospital death 2,051 (2.5%) 20 (2.2%) 15 (1.7%) 58 (3.2%) 79 (2.4%) 9 (2.5%)
Post-hospital 12,647 (15.4%) 163 (18.0%) 128 (14.7%) 49 (2.7%) 315 493 (15.2%) 42 (11.9%)
death (17.5%)
30-day 8,293 (10.1%) 39 (4.3%) 36 (4.1%) 87 (4.8%) 185 (5.7%) 17 (4.8%)

<0.001
90-day 9,898 (12.1%) 62 (6.8%) 54 (6.2%) 146 (8.1%) 263 (8.1%) 22 (6.2%)

<0.001
365-day 13,360 (16.3%) 119 (13.1%) 87 (10.0%) 254 (14.1%) 425 (13.1%) 31 (8.8%)

<0.001
ICU Intensive care unit
Table 3 Multivariable modelling of risk factors for 30-day all cause case fatality
Variable Odds Ratio 95% Cl P-value
No psych comorbidity (reference) 1 - -
Multiple 0.37 0.24-0.56 <0.001
Psychotic 037 0.24-0.57 <0.001
Mood 0.36 0.27-0.48 <0.001
Anxiety 0.58 0.47-0.71 <0.001
Affective 047 0.25-0.90 0.011
Male 0.99 0.93-1.05 0.7
Age (per year) 1.01 1.01-10.1 <0.001
Ventilated 137 1.29-1.46 <0.001
Non-surgical (reference) 1 - -
Elective Surgical 0.11 0.09-0.12 <0.001
Unscheduled surgical 0.62 0.57-0.68 <0.001
Diagnosis Cardiovascular (reference) 1 - -
Pulmonary 0.67 0.61-0.75 <0.001
Musculoskeletal 0.56 0.49-0.65 <0.001
Gastrointestinal 0.78 0.70-0.86 <0.001
Hematology 0.89 0.60-1.32 06
Neurologic 1.40 1.28-1.52 <0.001
Metabolic 0.16 0.13-0.20 <0.001
Genitourinary 0.20 0.17-0.24 <0.001
Pregnancy 0.08 0.02-0.35 <0.001
Sepsis no source 0.61 0.530.69 <0.001
Tobacco Use 0.58 0.52-0.65 <0.001
Cannabis Use 0.46 0.30-0.70 <0.001
Alcohol Use 0.90 0.82-1.00 0.053
Charlson Comorbidity Index 1.16 1.14-1.18 <0.001
APACHE II Score 1.16 1.15-1.16 <0.001

APACHE Acute physiology and chronic health evaluation, C/ Confidence interval

post-discharge recovery processes and the relationship
between mental illness, critical illness and recovery is
likely to be nuanced and complex. Each mental illness

diagnostic group in our study had slightly different char-
acteristics. For example, those with anxiety disorders had
the lowest APACHE II scores, and yet the longest ICU
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Table 4 Adjusted risk for 30-, 90-, and 365-day all cause case fatality associated with psychiatric comorbidities

Variable 30-days Adjusted Odds Ratio (95% 90-days Adjusted Odds Ratio (95% 365-days Adjusted Odds

confidence interval) confidence interval) Ratio (95% confidence
interval)

No psych comorbidity (refer- 1 1 1

ence)

Multiple 0.37 (0.24-0.56) 0.53(0.37-0.75) 0.83 (0.64-1.10)

Psychotic 0.37 (0.24-0.57) 0.48 (0.34-0.69) 0.67 (0.51-0.88)

Mood 0.36 (0.27-0.48) 0.57 (0.45-0.73) 0.79 (0.66-0.96)

Anxiety 0.58 (0.47-0.71) 0.74 (0.63-0.88) 0.86 (0.74-0.99)

Affective 0.47 (0.25-0.90) 0.50 (0.28-0.89) 046 (0.28-0.77)

length of stay. This is partially consistent with the find-
ings of May et al, who found both increased length of stay
and illness severity [28]. As supported in other settings,
those with psychotic disorders have high rates of tobacco
and cannabis use [29], and those with mood disorders
had the highest rate of ethanol use [30]. However, other
associations, such as patients with psychotic disorders
having a higher rate of infectious disorder presentations,
or bipolar disorder being associated with a shorter length
of ICU stay would benefit from further exploration.

Future studies should further explore and delineate
how certain psychiatric comorbidities interface with dif-
ferent ICU presentations, and how this might influence
the best approach to their ICU care as well as impact
functional and other outcomes beyond mortality [31].
Differentiating the association between mental illness
and ICU presentation can be challenging. For example,
medication overdose can be recreational, unintentional,
or with suicidal intent [32]. The same could be said for
many trauma presentations, such as falls from a height
or motor vehicle collisions. While the circumstances
can be clear in some situations, such as when the person
speaks to someone or leaves a note before the event, at
other times it can remain unclear for the entirety of the
ICU admission and beyond. This is even more compli-
cated in the setting of a person who presents with both
a serious medical condition and a relapse of their men-
tal illness, such as a person presenting with sepsis and a
manic episode. A manic episode can cause misadventure
and personal neglect that precipitates the onset of sepsis,
but it is equally possible for the illness processes of sep-
sis (such as pain, distress, and sleep disturbance) as well
as its management (such as medications) to precipitate a
manic episode.

While our study benefits from a large sample size and a
case-mix reflective of a population at large, some limita-
tions merit discussion. First. although the data available
in the study databases was extensive and well standard-
ized, it was not specifically collected for the study. We did

not include psychiatric medication administrations. In
addition, the presence of a psychiatric diagnosis is best
made by a psychiatrist in a prospective manner. However,
we do not have data to validate the accuracy for use of
ICD10-AM codes in our hospitals in comparison to this
“gold standard” Studies conducted elsewhere in Australia
have indicated that ICD10-AM codes may underestimate
true rates of psychiatric diagnoses as established by chart
review [33]. Second, the relationship between the psy-
chiatric comorbidities and the index presentation could
not be delineated. This study was unable to differentiate
presentations where psychiatric comorbidities contrib-
uted to the presentation and those where this was inci-
dental. This includes during the hospital admission, ICU
admission, or both. Additionally, discharge codes may
represent either acute new conditions or a pre-existing
exacerbated diagnoses and by limiting to discharge codes
only associated with the present admission we could not
establish chronicity. Furthermore, we did not make any
attempt to determine the severity of the psychiatric diag-
noses. Finally, it is likely that there is a highly complex
interaction between the variables evaluated in this study
that we were unable to elucidate. We observed that not
only psychiatric diagnoses were associated with lower
risk for death but also substance use disorders. While
potentially these could have some protective effect, it
seems likely that they are interacting in some way with
other confounding variables in the association with
outcome. Further research that delves deeper into the
interactions between acuity and severity of psychiatric
comorbidity, underlying medical illnesses, severity and
diagnosis of critical illnesses, and socioeconomic deter-
minants is needed.

Conclusions

Psychiatric comorbidities are common among patients
admitted to ICUs and are associated with improved
survival for at least one-year post admission. It remains
unclear as to why patients with psychiatric comorbidities
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suffer lower mortality related to critical illness although
there are many variables that may confound this observa-
tion. Future research should further explore the nuance
between psychiatric comorbidities and outcomes for
various ICU presentations and whether psychiatric inter-
ventions may improve outcomes for critically ill popula-
tions at large.

Research in context

Evidence before this study

Pre-existing mental illness is a common comorbidity in
the ICU population. While some studies have shown
psychiatric comorbidity being associated with lower
mortality, others have shown mental illness complicat-
ing treatment and outcomes of various critical illnesses,
including increased mortality.

Added value of this study

This study provides a large sample of patients admit-
ted to 12 ICUs with psychiatric comorbidity and shows
decreased mortality at all time points regardless of
underlying psychiatric diagnosis.

Implications of all the available evidence

At a population level, comorbid mental illness is not
associated with increased short- or long-term mortality
among ICU patients. However, this relationship is likely
to be nuanced, and future studies need to further explore
how specific mental illnesses interact with specific ICU
presentations.
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