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Development of a scoring system as reference tool to support ICU triage 
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Abstract 
Background: Triage is pivotal in intensive care 
for patient safety and resource allocation. The 
admission algorithm has been shown to correlate 
with the appropriateness of ICU admission and 
offer decision aid when facing challenges in times 
of scarce critical care resources. This study 
aimed to explore the development of a reference 
tool to support triage decisions for admission to 
the ICU. 
Methods: In this retrospective observational 
study, the Intensive Care Triage Score (ICTS) 
was generated as a reference to correlate with the 
triage decision made by clinical judgment. ICU 
admission would be advised for ICTS below 6. 
The primary outcome was ICU admission. The 
secondary outcomes included ICU, hospital, 90-
day, and 1-year mortality. The receiver operat-          
. 

ing characteristic curve was used to assess the 
performance of ICTS. 
Results: A total of 1664 patients were included in 
the analysis. There were 1204 patients (72.4%) 
admitted to the ICU; 680 of 738 (92%) with ICTS 
below 6 were admitted to the ICU. The hospital 
mortality of the whole cohort was 25.1%; there 
was a positive correlation between ICTS and 
hospital mortality. The area under the receiver 
operating characteristic curve (AUC) of ICTS in 
predicting hospital mortality for all patients was 
0.754 (95% CI 0.728-0.780). The correlation be-
tween ICTS and hospital mortality was observed 
in patients admitted and not admitted to the 
ICU. 
Conclusion: Developing a scoring system as a ref-
erence tool would be useful for ICU triage. 
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Introduction 
Demand for intensive care unit (ICU) resources of-
ten exceeds supply. Triage is needed regularly and 
is pivotal for patient safety and outcome. (1) Triage 
decision involves balancing the risks and benefits 
for a specific patient and the implications for other         
. 

patients when resources are limited. Under-triage 
(i.e., not admitting patients who are likely to benefit 
from ICU care) implies patients fail to receive the 
care needed, thus jeopardizing the outcome; over-
triage (i.e., admitting patients who are unlikely to 
benefit from ICU care) leads to potentially harmful 
interventions, inappropriate resource allocation, and 
diverting care from needful patients. (2) The frame-
work is described in detail in the ICU admission, 
discharge, and triage guidelines of the Society of 
Critical Care Medicine. (3) 
Severity of illness scoring systems have been devel-
oped to evaluate ICU performance, but very few are 
useful for individual patients in triage. (4,5) The tri-
age decision for ICU admission incorporates factors 
including severity and reversibility of acute illness, 
functional status and comorbidity, physician expe-
rience, and ICU bed availability. (6) Despite con-
sensus and guidelines, inconsistencies are noted, 
and there is no agreement on the survival cutoff for 
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triage. (7) Besides, recommendations for the triage 
of patients to intensive care may not be followed. 
(8) However, the ICU admission algorithm has 
demonstrated higher interrater reliability and corre-
lated with the physician’s judgment of the appropri-
ateness of ICU admission. (9) Implementation of the 
decision-aid tool was found to be associated with a 
reduction in inappropriate triage. (10) In recent 
years, the growing importance of standardized tri-
age tools in the context of increasing demand for 
ICU resources was experienced globally and locally 
during the public health crisis. (11,12) An expert 
panel report of the task force for mass critical care 
and the American College of Chest Physicians pro-
vided an implementation guide for regional alloca-
tion and triage of scarce essential care resources in 
coronavirus disease 2019 (COVID-19). (13) 
The Intensive Care Triage Score (ICTS) is a scoring 
system that accounts for patients’ acute illness on 
presentation and chronic comorbidities. This study 
aimed to explore the development of ICTS as a ref-
erence tool for ICU triage. 
 
Methods 
The study was conducted in a 12-bed ICU of a Hong 
Kong district hospital, serving a population of about 
half a million. (14) 
The ICTS included 30 variables with a score rang-
ing from 0 to 50, a higher score indicating a lower 
likelihood of benefit from intensive care (Table 1). 
These variables were chosen based on literature re-
view, expert consensus, and clinical experience. 
(15,16) In collaboration and with the support of the 
Information Technology team, ICTS was developed 
and incorporated into an electronic form in the ICU 
consultation and booking system available on the 
computer in the ICU and every ward in the hospital. 
Communication within the ICU team and promul-
gation to all clinical departments were performed 
before formal implementation was established in 
2021. 
The consulting specialty doctor completed the elec-
tronic ICU consultation form and communicated by 
phone with the ICU doctor for every ICU consulta-
tion. After assessing the patient, the ICU physician 
entered the relevant variables into the electronic 
ICU consultation form to obtain ICTS as a reference 
to correlate with the triage decision by clinical judg-
ment. The system would not allow entries for re-
lated conditions to avoid overestimating the total 
score. By adding (age - 40) divided by 10, the ICTS 
was generated automatically. ICU admission would 
be advised for patients with ICTS below 6. How-
ever, patients having high ICTS might be offered 
ICU admission if they were judged to be able to ben- 

efit from intensive care. On the contrary, ICU ad-
mission would be declined if there was no expected 
reversibility for recovery even when ICTS was low. 
At clinical handover, an electronic review of vital 
signs, laboratory results, imaging, premorbid condi-
tions, and ICTS was performed to verify the appro-
priateness of triage. If non-admission carried ICTS 
below 6, electronic review plus clinical assessment 
of the patient by an ICU fellow was mandatory 
within 24 hours. 
We included ICU consultations for adult patients 
(age ≥18 years) between 1st January 2021 and 31st 
December 2021. The consultation leading to every 
ICU admission was included, and only the first con-
sultation was included in the analysis for non-ad-
mission. Consultations for admission to higher de-
pendency units or special care units and patients tri-
aged in these units after ICU consultations were ex-
cluded. Inter-rater reliability testing was conducted 
for 5% of the included sample to assess consistency 
in scoring among different ICU fellows. Survival 
outcomes of all patients were available from the 
electronic patient record in the corporate computer 
system. The study was approved by the Clinical Re-
search Ethics Committee of the Hospital Authority 
with reference no. KW/EX-22-004 (167-04). 
 
Statistical analysis 
Continuous variables were expressed by median 
and interquartile range (IQR). Categorical values 
were presented in frequencies and percentages. The 
association between categorical data was tested us-
ing the chi-square test. The association between 
continuous variables was tested using the Mann-
Whitney U test. The outcomes were expressed in 
terms of mortality in the ICU, in hospital, at 90 days 
and one year, starting from the day of hospital ad-
mission. p-values less than 0.05 were considered 
statistically significant. Statistical analysis was per-
formed using the Statistical Package for Social Sci-
ence (SPSS)® Version 21.0 for Windows. 
 
Results 
A total of 2227 consultations were retrieved from 
the electronic ICU consultation system (Figure 1). 
Fifty-six consultations of the same patient in the 
same hospital admission were repeated. A total of 
1664 patients were included in the analysis. 
 
Demographics 
Of patients in all consultations, 21.5% had no acute 
or chronic illnesses (Table 2). The most common 
comorbidity was diabetes mellitus; 593 patients 
(36.3%) were diabetic with or without organ dam-
age. There were 316 patients (19.0%) who had              
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chronic kidney diseases of stage 3 or above; 103 pa-
tients (6.2%) had cardiac arrest from pulseless elec-
trical activity (PEA), asystole, or cardiopulmonary 
resuscitation (CPR) for more than 20 minutes. The 
burden of chronic illnesses was significantly lower 
in patients admitted to ICU. 
 
Mortality 
The mean age of patients admitted to the ICU was 
younger (66.6±15.5 vs 74.7±16.1, p<0.001). ICTS 
was lower among patients admitted to the ICU than 
those triaged (5.07 vs 8.86, p<0.001) (Table 3). The 
hospital mortality of the entire cohort was 25.1%. 
The ICU mortality was 6.8%. The hospital mortality 
of patients admitted to the ICU was significantly 
lower than those triaged (14.5% vs 53.0%, 
p<0.001). The 90-day and one-year mortality of pa-
tients admitted to the ICU were also lower than 
those triaged (16.7% vs 58.3% for 90-day mortality 
and 25.5% vs 68.3% for one-year mortality, 
p<0.001). 
 
ICTS and ICU admission 
The rate of ICU admission was 92% for ICTS below 
6 (680 out of 738 patients), 65% for ICTS 6 to 10 
(475 out of 727 patients), and 25% for ICTS 11 or 
above (49 out of 199 patients). The proportion of 
ICU patients with ICTS below 6 (56.5%) was higher 
than those with ICTS 6 to 10 (39.5%) (Table 4). 
 
ICTS and mortality 
A positive correlation between ICTS and mortality 
was observed (Figure 2). Hospital mortality was 
found to be correlated with ICTS, age, and comor-
bidities (Table 5). In patients admitted to the ICU, 
hospital mortality was 9.0% for ICTS below 6, 
20.4% for ICTS 6 to 10, and 32.7% for ICTS 11 or 
above. In patients triaged and not admitted to the 
ICU, hospital mortality was 22.4% for ICTS below 
6, 52.4% for ICTS 6 to 10, and 66.0% for ICTS 11 
or above (Table 6). 
 
Long term survival 
The findings of the area under the receiver operating 
characteristic curve (AUC) of ICTS in predicting 
hospital, 90-day mortality, and one-year mortality  
for all patients were 0.754 (95% CI 0.728-0.780), 
0.771 (95% CI 0.747-0.795), and 0.782 (95% CI 
0.760-0.804), respectively; for ICU admission were 
0.675 (95% CI 0.634-0.716), 0.700 (95% CI 0.662-
0.739), and 0.714 (95% CI 0.681-0.746), respec-
tively; and for non-admission were 0.656 (95% CI 
0.606-0.705), 0.676 (95% CI 0.626-0.726), and 
0.741 (95% CI 0.692-0.789), respectively (Figure 
3). The AUC suggested that ICTS better predicted      
. 

long-term survival in all patients, ICU admission, 
and non-admission. 
The findings of the AUC of the Acute Physiology 
And Chronic Health Evaluation (APACHE) II score 
in predicting hospital, 90-day mortality, and one-
year mortality for patients admitted to the ICU were 
0.794 (95% CI 0.758-0.830), 0.777 (95% CI 0.742-
0.812), and 0.747 (95% CI 0.715-0.719), respec-
tively. The AUC suggested that APACHE II per-
formed better than ICTS in predicting hospital out-
comes, but its performance in predicting mortality 
decreased over time. 
 
Discussion 
ICU triage by ICTS 
Our study demonstrated that up to 92% of patients 
with ICTS below 6 were managed in ICU. The pa-
tients admitted to the ICU were younger, had better 
premorbid status, and had a lower burden of chronic 
illness. They were more likely to benefit from inten-
sive care. If these patients were not admitted to the 
ICU, review and clinical assessment by ICU fellows 
would ensure that the triage decision was proper and 
patients would receive appropriate care. As a refer-
ence, ICTS was known to the triage decision-maker 
to safeguard admission for patients who would ben-
efit from ICU care. The result confirmed good com-
pliance with using ICTS as a tool for reference in 
ICU triage and review. 
Previous studies have shown that delayed or de-
clined ICU admission for critically ill patients could 
lead to increased mortality. (17-21) Junior doctors 
may tend to reject ICU admission due to less expe-
rience in recognizing signs of deterioration or in 
predicting the course of illness among sick patients. 
(22) In our study, there were 13 deaths among pa-
tients not admitted to the ICU with ICTS below 6; 
twelve of these patients had prolonged cardiac ar-
rest, and another one was in poor condition where 
surgical intervention was not offered. The finding 
supported that ICTS promoted consistency in triage 
decisions so that ICU admission would be offered 
to patients who would benefit from intensive care. 
The design of ICTS and weighting of conditions 
were based on the literature on chronic illnesses as-
sociated with poor outcomes. Most items were de-
rived from the Charlson Comorbidity Index (CCI). 
(16) The medical comorbidities were identified 
from investigations, imaging, or pathology availa-
ble in the electronic patient records. The comorbid-
ities and conditions in ICTS were also chosen be-
cause these disease items could be confirmed with-
out ambiguity and categorized in mild or severe se-
riousness. The score had the advantage of being im-
mediately available at the time of triage and served    
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as a pragmatic and timely reference tool at the bed-
side. The tool is not used independently to deter-
mine ICU admission, so it may be criticized as do-
ing self-fulfilling prophesy. However, ICTS aims to 
safeguard the provision of ICU care to the young 
and fit and to rethink the limitations of medicine to 
the old and frail. 
The weighting was adjusted according to the ad-
vances in medicine so that patients suffering from 
chronic illnesses would be offered ICU admission 
under appropriate triage. For example, patients in-
fected with human immunodeficiency virus (HIV) 
had better prognosis after the era of antiretroviral 
therapy. (23) Likewise, advances in molecular tar-
gets such as epidermal growth factor receptor 
(EGFR) inhibitors have improved outcomes for pa-
tients with metastatic lung cancers. (24) Besides, 
immunotherapy with programmed death 1 (PD-1) 
and programmed death ligand 1 (PD-L1) immune 
checkpoint inhibitors may induce adverse reactions 
that warrant ICU admission. (25) Nevertheless, ad-
vanced cancers not amendable to targeted therapy 
still carry a worse prognosis. (26-29) 
Contrary to the assessment based on the severity of 
acute illness, (7,30-32) ICTS has chosen to consider 
mainly chronic diseases and the age of the referred 
patients. The two acute conditions on presentation 
included in ICTS were non-shockable rhythm in 
cardiac arrest and cardiopulmonary resuscitation 
(CPR) of more than 20 minutes, as well as hospital 
stay for more than 14 days before ICU consultation. 
Our study found higher mortality in patients who 
had cardiac arrest (21.8% vs 1.0%, p<0.001) and 
hospital stay for over 2 weeks before ICU consulta-
tion (11.7% vs 4.5%, p<0.001). In a local study, pa-
tients with non-shockable rhythms out of hospital 
cardiac arrest had a mortality of 85%, and only 5% 
had good neurological outcomes. (33) For patients 
with a hospital stay of 3 weeks before ICU admis-
sion, mortality was up to 50% in a study in the 
United Kingdom. (34) 
Unlike another triage tool using the Sequential Or-
gan Failure Assessment (SOFA) score, (31) we be-
lieved that chronic diseases, in addition to acute ill-
nesses in the aging population, would influence tri-
age decisions in clinical practice. The AUC showed 
that ICTS performed better in the long-term mortal-
ity prediction in all patients, including ICU admis-
sion and non-admission patients. In contrast, 
APACHE II performed better in predicting hospital 
mortality in ICU patients. APACHE II performed 
better than ICTS in predicting hospital mortality in 
ICU patients, likely because higher weight was 
given to acute conditions in severity adjustment 
scoring. However, APACHE II's performance in the 

mortality prediction decreased over time. Our re-
sults showed that ICTS correlated with hospital 
mortality and long-term survival, making it a con-
ceivable reference for gauging comorbidities bur-
den on patient outcomes. 
 
Performance of ICTS at triage cutoff 
Our study found that 27.6% of ICU referrals were 
triaged, lower than 33.5% and 38.0% from two 
other ICU studies in Hong Kong. (30,35) However, 
whether the triaged patients in those studies were 
subsequently managed in high-dependency and spe-
cial care units was unknown. In American studies, 
the percentage of triaged patients varied from 20% 
to 57%, and mortality of those patients was 18% to 
36%. (36,37) For low-priority patients under prior-
ity 3, according to the guidelines of the Society of 
Critical Care Medicine in 1999, a local study 
showed that triaged patients had a high mortality of 
62.1%. (35) Our study showed a comparable mor-
tality of 53% for triaged patients at a relatively low 
percentage of ICU non-admission. The observation 
might have resulted from a complex interaction of 
factors, including the threshold of initiating ICU 
consultations, the experience of the intensivist, the 
availability of critical care resources, and patient 
management outside the ICU. (38) A local study re-
marked that triaged patients had higher mortality af-
ter correcting the severity of illness by comparing 
the standardized mortality ratio (SMR). Still, pa-
tients triaged based on futility had higher mortality 
at a lower SMR. (30) This area deserves further re-
search. 
In addition, ICU admission was offered 65% at 
ICTS 6 to 10 and 25% at ICTS 11 or above for pa-
tients who might benefit from support and treatment 
in ICU. The result verified that clinical judgment 
was exercised and that ICTS was a reference tool in 
triage decisions. Nevertheless, a high mortality rate 
among patients with ICTS 11 or above could alert 
healthcare teams to discuss with patients and fami-
lies about prognosis and care plan as supported by 
the prediction of one-year mortality in all patients 
by ICTS. 
A systematic review has shown that computerized 
clinical decision support systems improved practi-
tioner performance in systems serving diagnostic, 
reminder, disease management, and drug dosing or 
prescribing functions. (39) Similarly, the integration 
of ICTS into ICU triage has enhanced ICU supervi-
sion and communication within the ICU team, 
across consulting specialties, and among patients 
and families. However, meticulous review and feed-
back are required to maintain consistency in the ap-
propriateness of ICU triage. The process implies              
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challenges in terms of feasibility in healthcare set-
tings, clinician acceptance, technological con-
straints, and resource input. Prospective validation 
is needed to evaluate the predictive accuracy and 
utility of ICTS. Refinement and adaptations of the 
scoring system would be necessary based on feed-
back after applying ICTS in a real-world implemen-
tation. 
 
Limitations 
This study had the following limitations. Firstly, it 
was a retrospective study on reference tool develop-
ment from a single center; the results may not be 
generalizable to other ICUs. Secondly, there was no 
universal definition of good premorbid status. ICTS 
below 6 was taken as the reference cutoff; clinical 
experience of other specialties may not share the 
same view. Triage cut-off at higher ICTS will result 
in more ICU admissions for patients with higher dis-
ease burdens, translating into significant resource 
implications. Thirdly, some conditions, such as mal-
nutrition, may be subject to inter-observer variabil-
ity and bias. Objective parameters like body weight 
and body mass index would be helpful but may not 
be available in ICU consultation. However, an ICU 
review would include available results from clinical 
examination, blood tests, and imaging results to ob-
tain a more precise assessment. Fourthly, only the 
first consultation in non-admission was included to 
avoid potential bias from cumulative clinical infor-
mation in patients who had repeated ICU consulta-
tions. (7,22,35) Given that there were only 56 re-
peated consultations among 1664 ICU consulta-
tions, the effect on the results would be insignifi-
cant. Fifthly, acute diagnoses were not analyzed to 
assess ICTS performance in different disease cate-             
. 

gories; this information may help to refine ICTS 
performance. Sixthly, important outcomes after crit-
ical illness in terms of ICU-acquired weakness, or-
gan and cognitive dysfunction were not accessible. 
(40) Finally, ICTS was developed as a prototype 
scoring system that does not follow any mathemati-
cal model; a prospective study for validation will re-
fine the performance of ICTS. 
 
Conclusion 
Triage is both a science and an art. The severity of 
acute illness and resource availability continue to 
affect triage decisions. ICTS is designed as a refer-
ence tool to support triage and review. Applying in-
formation technology and electronic systems will 
enhance clinical practice in intensive care. As arti-
ficial intelligence is changing clinical practice in the 
areas of making diagnoses, predicting outcomes, 
and planning treatment, it is foreseeable that inten-
sive care physicians should retain understanding 
and accountability in clinical decision-making. 
Our study shows the prevalence of co-morbid con-
ditions in critically ill patients in ICU consultation 
and triage. Increased burden of comorbidities, as in-
dicated by ICTS, is associated with higher mortal-
ity. ICTS demonstrates the potential to enhance con-
sistency and objectivity in ICU triage decisions. De-
veloping a reference tool for ICU triage will be nec-
essary and deserves further evaluation and valida-
tion that would ultimately enhance patient care in 
ICUs worldwide. 
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Table 1. The acute and chronic illnesses and score weights included in ICTS 
 
Score 
weights 

1 point 2 points 3 points 

 Chronic pulmonary disease MRSA or multidrug-resistant 
organism 

Severe lung disease 
(FEV1<50% predicted, or on 
long term oxygen) 

 History of acute coronary 
syndrome 

Pre-ICU hospital length of 
stay >2 weeks 

Poor heart function (e.g. ejec-
tion fraction ≤20%) 

 Congestive heart failure Leukemia or myeloma Immunosuppression 
 Peripheral vascular dis-

ease/aortic aneurysm 
Lymphoma Acquired immunodeficiency 

syndrome 
 Connective tissue disease Tumor without metastases Metastatic malignancy 
 Mild liver disease without 

portal hypotension 
Malnutrition or obvious mus-
cle wasting 

Liver cirrhosis 

 Peptic ulcer disease in re-
cent one year 

Moderate renal disease 
(GFR<60 ml/min) 

End-stage renal failure 

 Diabetes mellitus without 
organ damage 

Diabetes mellitus with end-
organ damage 

Palliative or no definitive treat-
ment 

 TIA or stroke with mild or 
no residual deficit 

Hemiplegia PEA, asystole, or CPR≥20 
minutes 

 Clinical frailty scale 4 or 
mild dementia 

Clinical frailty scale 5 or 
moderate dementia 

Clinical frailty scale 6 or severe 
dementia 

 
Legend: ICTS=Intensive Care Triage Score; TIA=transient ischemic attack; MRSA=methicillin-resistant 
Staphylococcus aureus; ICU=intensive care unit; GFR=glomerular filtration rate; FEV1=forced expiratory 
volume in 1 second; PEA=pulseless electrical activity; CPR=cardiopulmonary resuscitation. 
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Table 2. Characteristics and comorbidities of 1664 patients in ICU consultations 
 
Acute and chronic illnesses All 

(n=1664) 
ICU 
(n=1204) 

Non-ICU 
(n=460) 

p-value 

n % n % n % 
No relevant acute or chronic illness 357 21.5 333 27.7 24 5.2 <0.001 
Chronic pulmonary disease 156 9.4 99 8.2 57 12.4 0.009 
Severe COPD (FEVI less than 50% pre-
dicted) 

31 1.9 10 0.8 21 4.6 <0.001 

History of acute coronary syndrome 170 10.2 106 8.8 64 13.9 0.002 
Congestive heart failure 159 9.6 94 7.8 65 14.1 <0.001 
Poor heart function (LVEF<20%) 39 2.3 21 1.7 18 3.9 0.009 
Peripheral vascular disease/aortic aneurysm 68 4.1 39 3.2 29 6.3 0.005 
Connective tissue disease 26 1.6 14 1.2 12 2.6 0.033 
Mild liver disease without portal hyperten-
sion 

125 7.5 95 7.9 30 6.5 0.343 

Liver cirrhosis 58 3.5 36 3.0 22 4.8 0.075 
Peptic ulcer disease in recent 1 year 19 1.1 12 1.0 7 1.5 0.367 
Diabetes without organ damage 465 27.9 352 29.2 113 24.6 0.058 
Diabetes with end-organ damage 128 7.7 80 6.6 48 10.4 0.009 
TIA or stroke with mild or no residual deficit 234 14.1 167 13.9 67 14.6 0.715 
Clinical frailty scores 4 or mild dementia 132 7.9 89 7.4 43 9.3 0.187 
Clinical frailty scores 5 or moderate dementia 186 11.2 84 7.0 102 22.2 <0.001 
Clinical frailty scores 6 or severe dementia 195 11.7 60 5.0 135 29.3 <0.001 
MRSA or multidrug-resistant organism 5 3.5 31 2.6 28 6.1 0.001 
Pre-ICU hospital length of stay more than 2 
weeks 

105 6.3 52 4.3 53 11.5 <0.001 

Leukemia or myeloma 9 0.5 6 0.5 3 0.7 0.702 
Lymphoma 5 0.3 3 0.2 2 0.4 0.536 
Tumor without metastasis 51 3.1 39 3.2 12 2.6 0.505 
Metastatic malignancy 72 4.3 40 3.3 32 7.0 0.001 
Malnutrition or obvious muscle wasting 113 6.8 39 3.2 74 16.1 <0.001 
Moderate renal disease 212 12.7 113 9.4 99 21.5 <0.001 
End stage renal failure 104 6.3 83 6.9 21 4.6 0.079 
Hemiplegia 40 2.4 11 0.9 29 6.3 <0.001 
Immunosuppression 37 2.2 27 2.2 10 2.2 0.932 
Acquired immunodeficiency syndrome 3 0.2 2 0.2 1 0.2 0.825 
Palliative care or no definitive treatment 26 1.6 4 0.3 22 4.8 <0.001 
PEA, asystole, or CPR more than 20 minutes 103 6.2 17 1.4 86 18.7 <0.001 

 
Legend: ICU=intensive care unit; COPD=chronic obstructive pulmonary disease; FEV1=forced expiratory 
volume in 1 second; LVEF=left ventricle ejection fraction; TIA=transient ischemic attack; MRSA=methicil-
lin-resistant Staphylococcus aureus; PEA=pulseless electrical activity; CPR=cardiopulmonary resuscitation. 
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Table 3. Demographic characteristics and mortality of 1664 patients in ICU consultations 
 
Characteristics All 

(n=1664) 
ICU 
(n=1204) 

Non-ICU 
(n=460) 

p-value 

Age (years), mean±SD 68.8±16.3 66.6±15.8 74.7±16.1 <0.001 
Gender (male), n (%) 1044 (62.7%) 758 (63.0%) 286 (62.2%) 0.768 
APACHE II score, median±IQR  18±12   
ICTS, mean±SD 6.13±3.55 5.07±3.04 8.86±3.37 <0.001 
Specialties, n (%) 
- Medical 
- Surgical 
- Accident and emergency 
- Orthopaedics and traumatology 
- Ophthalmology 
- Dental and maxillofacial surgery 

 
630 (37.9%) 
431 (25.9%) 
362 (21.8%) 
184 (11.1%) 
56 (3.4%) 
1 (0.1%) 

 
411 (34.1%) 
348 (28.9%) 
243 (20.2%) 
147 (12.2%) 
54 (4.5%) 
1 (0.1%) 

 
219 (47.6%) 
83 (18.0%) 
119 (25.9%) 
37 (8.0%) 
2 (0.4%) 
0 (0%) 

 

ICU mortality, n (%)  82 (6.8%)   
Hospital mortality, n (%) 418 (25.1%) 174 (14.5%) 244 (53.0%) <0.001 
90-day mortality, n (%) 469 (28.2%) 201 (16.7%) 268 (58.3%) <0.001 
1-year mortality, n (%) 621 (37.3%) 307 (25.5%) 314 (68.3%) <0.001 

 
Legend: ICU=intensive care unit; APACHE=Acute Physiology And Chronic Health Evaluation; ICTS=Inten-
sive Care Triage Score; SD=standard deviation. 
 
 
 
Table 4. Rate of ICU admission by ICTS 
 
ICTS All (n=1664) ICU admission (n=1204) Rate of admission in specific 

ICTS (%) n % n % 
0 93 5.6 82 6.8 88.2 
1 72 4.3 67 5.6 93.1 
2 121 7.3 117 9.7 96.7 
3 154 9.2 138 11.5 89.6 
4 150 9.0 140 11.6 93.3 
5 148 8.9 136 11.3 91.9 
6 179 10.7 140 11.6 78.2 
7 150 9.0 109 9.0 72.7 
8 165 9.9 104 8.6 63.0 
9 127 7.6 74 6.1 58.3 
10 106 6.4 48 4.0 45.3 
11 or above 199 11.9 49 4.1 24.6 
0-5 738 44.4 680 56.5 92.0 
6-10 727 43.7 475 39.5 65.3 

 
Legend: ICU=intensive care unit; ICTS=Intensive Care Triage Score. 
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Table 5. Characteristics and comorbidities of 1664 patients in ICU consultations by hospital survival 
 
Characteristics All 

(n=1664) 
Hospital sur-
vival 
(n=1246) 

Hospital death 
(n=418) 

p-value 

Age (years), mean±SD 68.7±16.4 66.8±16.7 75.0±13.3 <0.001 
Gender (male), n (%) 1044 (62.7%) 772 (62.0%) 272 (65.1%) 0.255 
ICTS, mean±SD 6.12±3.56 5.3±3.3 8.5±3.2 <0.001 
Comorbidities, n (%) 
- No relevant acute or chronic illness 
- Chronic pulmonary disease 
- Severe COPD (FEVI less than 50% pre-
dicted) 
- History of acute coronary syndrome 
- Congestive heart failure 
- Poor heart function (LVEF<20%) 
- Peripheral vascular disease/aortic aneu-
rysm 
- Connective tissue disease 
- Mild liver disease without portal hyperten-
sion 
- Liver cirrhosis 
- Peptic ulcer disease in recent 1 year 
- Diabetes without organ damage 
- Diabetes with end-organ damage 
- TIA or stroke with mild or no residual def-
icit 
- Clinical frailty scores 4 or mild dementia 
- Clinical frailty scores 5 or moderate de-
mentia 
- Clinical frailty scores 6 or severe dementia 
- MRSA or multidrug-resistant organism 
- Pre-ICU hospital length of stay more than 
2 weeks 
- Leukemia or myeloma 
- Lymphoma 
- Tumor without metastasis 
- Metastatic malignancy 
- Malnutrition or obvious muscle wasting 
- Moderate renal disease 
- End-stage renal failure 
- Hemiplegia 
- Immunosuppression 
- Acquired immunodeficiency syndrome 
- Palliative care or no definitive treatment 
- PEA, asystole, or CPR more than 20 
minutes 

 
357 (21.5%) 
156 (9.4%) 
31 (1.9%) 
 
170 (10.2%) 
159 (9.6%) 
39 (2.3%) 
68 (4.1%) 
 
26 (1.6%) 
125 (7.5%) 
 
58 (3.5%) 
19 (1.1%) 
465 (27.9%) 
128 (7.7%) 
234 (14.0%) 
 
132 (7.9%) 
186 (11.2%) 
 
195 (11.7%) 
59 (3.5%) 
105 (6.3%) 
 
9 (0.5%) 
5 (0.3%) 
51 (3.1%) 
72 (4.3%) 
113 (6.8%) 
212 (12.7%) 
104 (6.3%) 
40 (2.4%) 
37 (2.2%) 
3 (0.2%) 
26 (1.6%) 
103 (6.2%) 

 
332 (26.6%) 
100 (8.0%) 
19 (1.5%) 
 
108 (8.7%) 
109 (8.7%) 
23 (1.8%) 
43 (3.5%) 
 
13 (1.0%) 
95 (7.6%) 
 
34 (2.7%) 
10 (0.8%) 
344 (27.6%) 
99 (7.9%) 
175 (14.0%) 
 
99 (7.9%) 
100 (8.0%) 
 
113 (9.1%) 
35 (2.8%) 
56 (4.5%) 
 
6 (0.5%) 
1 (0.1%) 
37 (3.0%) 
39 (3.1%) 
55 (4.4%) 
138 (11.1%) 
78 (6.3%) 
28 (2.2%) 
24 (1.9%) 
3 (0.2%) 
6 (0.5%) 
12 (1.0%) 

 
25 (6.0%) 
56 (13.4%) 
12 (2.9%) 
 
62 (14.8%) 
50 (12.0%) 
16 (3.8%)) 
25 (6.0%) 
 
13 (3.1%) 
30 (7.2%) 
 
24 (5.7%) 
9 (2.2%) 
121 (28.9%) 
29 (6.9%) 
59 (14.1%) 
 
33 (7.9%) 
86 (20.6%) 
 
82 (19.6%) 
24 (5.7%) 
49 (11.7%) 
 
3 (0.7%) 
4 (1.0%) 
14 (3.3%) 
33 (7.9%) 
58 (13.9%) 
74 (17.7%) 
26 (6.2%) 
12 (2.9%) 
13 (3.1%)) 
0 (0%) 
20 (4.8%) 
91 (21.8%) 

 
<0.001 
0.001 
0.078 
 
<0.001 
0.053 
0.020 
0.024 
 
0.003 
0.764 
 
0.004 
0.025 
0.598 
0.503 
0.972 
 
0.974 
<0.001 
 
<0.001 
0.005 
<0.001 
 
0.569 
0.005 
0.697 
<0.001 
<0.001 
<0.001 
0.977 
0.471 
0.155 
0.315 
<0.001 
<0.001 

 
Legend: ICU=intensive care unit; SD=standard deviation; ICTS=Intensive Care Triage Score; COPD=chronic 
obstructive pulmonary disease; FEV1=forced expiratory volume in 1 second; LVEF=left ventricle ejection 
fraction; TIA=transient ischemic attack; MRSA=methicillin-resistant Staphylococcus aureus; PEA=pulseless 
electrical activity; CPR=cardiopulmonary resuscitation. 
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Table 6. Hospital mortality of patients by ICTS 
 
ICTS All ICU Non-ICU 

n Mortality rate n Mortality rate n Mortality rate 
0 3 3.2 3 3.7 0 0 
1 4 5.6 4 6.0 0 0 
2 5 4.1 5 4.3 0 0 
3 13 8.4 11 8.0 2 12.5 
4 23 15.3 19 13.6 4 40 
5 26 17.6 19 14.0 7 58.3 
6 40 22.3 21 15.0 19 48.7 
7 40 26.7 24 22.0 16 39.0 
8 52 31.5 21 20.2 31 50.8 
9 51 40.2 18 24.3 33 62.3 
10 46 43.4 13 27.1 33 56.9 
0-5 74 10.0 61 9.0 13 22.4 
6-10 229 31.5 97 20.4 132 52.4 
11 or above 115 57.8 16 32.7 99 66.0 
Total 418 25.1 174 14.5 244 53.0 

 
Legend: ICTS=Intensive Care Triage Score; ICU=intensive care unit. 
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Figure 1. Consultations from the electronic consultation system and patients recruited for analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legend: ICU=intensive care unit. 
 
 
 
Figure 2. Hospital mortality of patients by ICTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Legend: ICTS=Intensive Care Triage Score; ICU=intensive care unit. 
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Figure 3. Receiver operating characteristic curves of ICTS and APACHE II in the prediction of hospital, 90-
day, and 1-year mortality 
 
ICTS for prediction of mortality in all patients 

 
Hospital mortality 
AUC: 0.754 (95% CI 0.728-
0.780) 

 
90-day mortality 
AUC: 0.771 (95% CI 0.747-
0.795) 

 
1-year mortality 
AUC: 0.782 (95% CI 0.760-
0.804) 

ICTS for prediction of mortality in ICU patients 

 
Hospital mortality 
AUC: 0.675 (95% CI 0.634-
0.716) 

 
90-day mortality 
AUC: 0.700 (95% CI 0.662-
0.739) 

 
1-year mortality 
AUC: 0.714 (95% CI 0.681-
0.746) 

ICTS for prediction of mortality in non-ICU patients 

 
Hospital mortality 
AUC: 0.656 (95% CI 0.606-
0.705) 

 
90-day mortality 
AUC: 0.676 (95% CI 0.626-
0.726) 

 
1-year mortality 
AUC: 0.741 (95% CI 0.692-
0.789) 
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APACHE II for prediction of mortality in ICU patients 

 
Hospital mortality 
AUC: 0.794 (95% CI 0.758-
0.830) 

 
90-day mortality 
AUC: 0.777 (95% CI 0.742-
0.812) 

 
1-year mortality 
AUC: 0.747 (95% CI 0.715-
0.719) 

 
Legend: ICTS=Intensive Care Triage Score; APACHE=Acute Physiology And Chronic Health Evaluation; 
AUC=area under the receiver operating characteristic curve; ICU=intensive care unit. 
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