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Admissions with high predicted risk of death in the 

ICNARC Case Mix Programme 

 

Objective 
To describe the trends over time in the number and admissions to adult general critical care units in 

the ICNARC Case Mix Programme database with a predicted risk of death of 80% or greater, the 

characteristics of these admissions, and the most frequently recorded primary reasons for admission 

to critical care. 

 

Methods 

Data source 
The ICNARC Case Mix Programme is the national clinical audit for adult critical care in England, Wales 

and Northern Ireland. 

Selection of cases 
Data were extracted from the Case Mix Programme database for all admissions to participating adult 

general critical care units (excluding specialist critical care units and standalone high dependency 

units) between 1 April 2009 and 31 March 2019. Admissions with a high predicted risk of death were 

identified as those with a predicted risk of death before discharge from acute hospital, based on the 

ICNARCH-2018 risk prediction model,1 of 80% or greater. 

Statistical analysis 
The number and percentage of admissions with a high predicted risk of acute hospital mortality were 

reported overall and for each year (April-March) from 2009-10 to 2018-19. Absolute numbers of 

admissions were extrapolated based on the coverage of the Case Mix Programme, which increased 

from 83% to 98% over the time period. Variation across critical care units in the percentage of 

admissions with a high predicted risk of acute hospital mortality was summarised by the median, 

interquartile range and range across all units. 

The following characteristics were reported for admissions with a high predicted risk of acute 

hospital mortality: 

• Age in years (median and interquartile range) 

• Sex 
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• Severe conditions in the past medical history (documented at or prior to admission to the 

critical care unit and evident in the six months prior to admission): 

o Severe liver disease (biopsy-proven cirrhosis, hepatic encephalopathy or portal 

hypertension) 

o Severe respiratory disease (permanent shortness of breath with light activity due to 

pulmonary disease or receipt of home ventilation) 

o Haematological malignancy (acute or chronic leukaemia, multiple myeloma or 

lymphoma) 

o Metastatic disease (distant metastases documented by surgery, imaging or biopsy) 

o Immunocompromise due to illness (AIDS, congenital immunohumoral or cellular 

immune deficiency state) or treatment (radiotherapy, chemotherapy, daily high dose 

steroid treatment) 

• Dependency prior to the acute onset of the condition which necessitated admission to acute 

hospital, assessed based on the requirement for assistance with daily activities (e.g. bathing, 

dressing, going to the toilet, moving in/out of bed/chair, continence and eating) 

• Surgical status (categorised as admissions direct from theatre following elective/scheduled 

surgery or emergency/urgent surgery, or non-surgical if admitted from any other location) 

• Acute Physiology And Chronic Health Evaluation (APACHE) II score2 (median and interquartile 

range) 

• ICNARC Physiology Score3 (median and interquartile range) 

• ICNARCH-2018 predicted risk of acute hospital mortality (median and interquartile range) 

Mortality was reported at discharge from the original critical care unit and, after excluding multiple 

admissions of the same patient within the same acute hospital stay, at ultimate discharge from acute 

hospital. 

Primary reason for admission to the critical care unit is recorded in the Case Mix Programme using 

the ICNARC Coding Method,4 a hierarchical method specifically designed to code reasons for 

admission to critical care. The most frequently recorded primary reasons for admission among this 

patient group were reported. 

 

Results 
Of 1,468,782 admissions to 240 adult general critical care units participating in the ICNARC Case Mix 

Programme between 1 April 2009 and 31 March 2018, a total of 93,870 (6.4%) admissions had a 

predicted risk of acute hospital mortality of 80% or greater on the ICNARCH-2018 risk prediction model. 

This percentage varied across critical care units from 0 to 14.5% (median 6.5%, interquartile range 

5.1 to 7.9%). Extrapolating to account for the incomplete coverage of the database, we estimate 

there was a total of just over 100,000 admissions with a predicted risk of acute hospital mortality of 

80% or greater over the ten-year period. The percentage of admissions with a high predicted risk 

decreased slightly over the time period (Table 1); however, when combined with an overall 

increasing number of admissions to critical care, the absolute numbers of admissions with a high 

predicted risk increased slightly over time. 
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The characteristics and outcomes of admissions with a predicted risk of acute hospital mortality of 

80% or greater are reported in Table 2. There was little change in these characteristics over the ten-

year study period. After excluding readmissions of the same patient within the same acute hospital 

stay, overall acute hospital mortality for these patients was 89.5% (80,593/90,047). 

The most common primary reason for admission to the critical care unit among these patients was 

pneumonia with no organism isolated, accounting for 10.8% of admissions (Table 3). However, in 

2017-18 and 2018-19, the most common primary reason for admission was pulseless electrical 

activity (10.3% of admissions in these years), which had only been introduced into the ICNARC Coding 

Method during 2015. 
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Table 1. Trend over time in number and percentage of admissions to adult general 

critical care units with predicted risk of acute hospital mortality of 80% or greater* 

Year Participating 
critical care 

units† 

Admissions Admissions 
with predicted 
risk ≥80%* (%) 

Percentage 
coverage‡ 

Extrapolated 
admissions 

with predicted 
risk ≥80%* 

2009-10 191 101,249 6,993 (6.9) 83 8,400 
2010-11 201 117,381 8,056 (6.9) 91 8,900 
2011-12 204 133,408 8,611 (6.5) 90 9,500 
2012-13 206 136,486 9,004 (6.6) 88 10,200 
2013-14 207 143,879 9,349 (6.5) 89 10,500 
2014-15 214 157,975 10,540 (6.7) 97 10,900 
2015-16 217 166,352 10,595 (6.4) 98 10,800 
2016-17 216 169,707 10,372 (6.1) 98 10,500 
2017-18 212 170,625 10,614 (6.2) 98 10,900 
2018-19 214 171,720 9,736 (5.7) 98 9,900 

*Predicted risk of acute hospital mortality based on the ICNARCH-2018 model 

†Number of critical care units participating in the ICNARC Case Mix Programme at any time during the year 

‡Coverage of the ICNARC Case Mix Programme, accounting for non-participating units, units closing and 

opening during the year and incomplete data submission from participating units 
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Table 2. Characteristics and outcomes of admissions with a predicted risk of acute hospital mortality of 80% or greater* 

 Overall 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 

Number of admissions 93,870 6,993 8,056 8,611 9,004 9,349 10,540 10,595 10,372 10,614 9,736 

Age (years), mean (SD) 68.6 (14.3) 68.5 (14.4) 68.6 (14.3) 69.3 (14.0) 69.5 (14.0) 69.4 (14.1) 69.1 (14.1) 68.3 (14.2) 68.3 (14.4) 67.8 (14.3) 67.3 (14.6) 

Male, % 57.5 56.4 56.4 56.2 57.0 56.4 57.7 58.3 57.8 58.3 59.1 

Severe conditions in past medical 
history, % 

           

Severe liver disease 8.0 8.4 8.1 8.4 8.2 7.8 8.2 7.9 8.3 7.5 7.6 
Severe respiratory disease 4.5 4.5 4.9 4.6 4.4 4.3 4.9 4.3 4.3 4.3 4.8 
Haematological malignancy 5.8 5.4 5.7 6.3 5.3 5.4 6.0 6.1 5.7 5.7 5.9 
Metastatic disease 4.0 3.5 3.4 4.0 3.5 4.0 4.2 4.4 4.1 3.8 5.2 
Immunocompromise 9.6 9.6 10.0 9.4 8.5 9.6 9.9 10.0 9.3 9.3 10.3 

Prior dependency, %            
Able to live without assistance 59.5 59.3 60.5 59.9 59.8 60.0 58.3 59.4 59.4 59.0 60.0 
Some dependency 39.4 39.8 38.6 39.0 39.3 38.9 40.6 39.2 39.4 40.0 38.9 
Total dependency 1.1 0.9 0.9 1.0 0.9 1.0 1.1 1.4 1.2 1.0 1.1 

Surgical status, %            
Admission following 
elective/scheduled surgery 

0.6 0.6 0.6 0.5 0.7 0.6 0.5 0.5 0.6 0.7 0.4 

Admission following 
emergency/urgent surgery 

8.8 9.3 8.7 8.7 8.4 8.6 8.6 9.2 8.7 8.6 8.8 

Non-surgical 90.7 90.1 90.7 90.7 90.9 90.8 90.9 90.3 90.7 90.7 90.8 

APACHE II score, median (IQR) 27 (23, 32) 28 (23, 33) 27 (23, 32) 27 (23, 32) 27 (23, 32) 27 (23, 32) 27 (23, 32) 27 (23, 32) 27 (22, 31) 26 (22, 31) 26 (22, 31) 

ICNARC physiology score, median 
(IQR) 

36 (30, 41) 36 (31, 42) 36 (30, 41) 36 (30, 41) 36 (31, 41) 36 (30, 42) 36 (30, 41) 35 (30, 41) 35 (29, 41) 35 (29, 41) 35 (29, 41) 

ICNARCH-2018 predicted risk of acute 
hospital mortality, median (IQR) 

0.91  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

0.91  
(0.86, 0.96) 

0.91  
(0.86, 0.96) 

0.91  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

0.92  
(0.86, 0.96) 

Mortality, %            
At discharge from the critical 
care unit 

81.5 81.1 80.9 80.3 80.9 80.9 80.6 81.7 82.4 82.6 83.0 

At ultimate discharge from acute 
hospital† 

89.5 89.4 89.3 89.1 89.0 89.0 89.6 89.2 90.1 90.0 90.2 

*Predicted risk of acute hospital mortality based on the ICNARCH-2018 model 

†Excluding readmissions of the same patient within the same acute hospital stay 
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Table 3. Most frequent primary reasons for admission to critical care for admissions 

with a predicted risk of acute hospital mortality of 80% or greater* 

Primary reason for admission† Number of 
admissions 

Percentage of 
admissions 

Pneumonia, no organism isolated 10,157 10.8 
Acute myocardial infarction 5,438 5.8 
Anoxic or ischaemic coma or encephalopathy 5,116 5.5 
Septic shock, aetiology uncertain 4,900 5.2 
Cardiogenic shock 3,955 4.2 
Pulseless electrical activity (PEA)‡ 3,786 4.0 
Ventricular tachycardia or fibrillation 2,899 3.1 
Bacterial pneumonia 2,761 2.9 
Non-traumatic subarachnoid haemorrhage 2,624 2.8 
Alcoholic cirrhosis 1,820 1.9 
Pulmonary embolus (thrombus) 1,444 1.5 
Acute pancreatitis 1,379 1.5 
Asystole 1,361 1.4 
Acute renal failure due to infection 1,307 1.4 
Acute renal failure due to haemodynamic causes 1,298 1.4 
Inhalation pneumonitis (food or vomit) 1,275 1.4 
Bi-ventricular failure 1,226 1.3 

*Predicted risk of acute hospital mortality based on the ICNARCH-2018 model 

†Primary reason for admission coded using the ICNARC Coding Method 

‡Condition introduced into the ICNARC Coding Method in 2015; most frequently recorded reason in 2017-18 

and 2018-19 

 

 


