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• Very elderly patients (≥80 years) are increasingly being admitted to ICUs1,2

• Comfort/QOL > Unnecessary prolongation of life3-5

• Poor outcomes: mortality, return to baseline function6-9

• ICU costs: 20% of the healthcare budget, 0.5-1% of the GDP10

• Objectives:
• Determine the cost of ICU admission for very elderly Canadians

• Determine predictive factors for cost (patient characteristics, preferences for 
care)

• Prospective observational cohort of patients ≥80 years old admitted to 22 
Canadian ICUs between 2009 and 2013

• Cost was calculated by ICU LOS and unit costs from The Ottawa Hospital

• Generalized multivariable linear model for adjusted ICU cost

1Wunsch Am J Respir Crit Care Med 2009, 2Bagshaw Crit Care 2009, 3Heyland CMAJ 2006, 4Philippart ICM 2013, 5Heyland JAMA Intern Med 2013,
6Garrouste-Orgeas ICM 2006, 7Heyland CCM 2015, 8Boumendil Arch Intern Med 2011, 9Heyland ICM 2015, 10Halpern CCM 2004

Background & Methods



Characteristic Result (N=1,671)

Age 85 ± 3 (80-100)

Sex (male) 915 (55%)

Admission APACHE II score 22 ± 8 (6-49)

Baseline SOFA 5 ± 3 (0-17)

Charlson comorbidity index 2 ± 2 (0-11)

Primary ICU admitting diagnosis
Cardiovascular
Respiratory
Gastrointestinal
Sepsis
Other

408 (24%)
389 (23%)
298 (18%)
178 (11%)
398 (24%)

Frailty index > 4/7 193 (32%)*

Residence in a nursing home 24 (4%)*

Family preference for life-sustaining treatment
Life support
Comfort care without life support
Unsure/unclear/missing

310 (51%)*
129 (21%)*
171 (28%)*

Presence of advance directive 300 (49%)*

Patient characteristics

*Captured in longitudinal cohort (N=610), a subset of consenting patients followed over 12 months



Survivors to discharge

Death in hospital

(N=1,671)

Clinical outcomes & Cost of ICU admission

Mean cost per patient

$31,679

$907M
Estimated total ICU cost per year 

for Canadians ≥80 years old* 

N=585 (35%)

N=1,086 (65%)

$27,833
Survivors

$38,820 
Non-survivors

*Garland et al. Crit Care 2013; Statistics Canada 2015



Predictive variables for cost of ICU admission
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Respiratory diagnosis was a 
predictor for increased ICU cost 
in both survivors (↑46%) and 
non-survivors (↑69%) P<0.01

Patient or family preference for 
comfort measures over life support 
was an independent predictor for 
lower cost in both survivors (↓25%) 
and non-survivors (↓40%) P<0.01



• The cost of ICU admission in very elderly Canadians ($31,679 per 
patient) is higher than that in the general adult ICU population1,2

• Clinical outcomes in this population are poor:

• Hospital mortality 35% (>50% in other studies3,4)

• Long-term mortality 55-90% (within 3 years5,6)

• Many of these ICU admissions and interventions may be undesired7-9

• A preference for comfort care was associated with lower cost 
independent of mortality

• Importance of early goals of care discussions 

• Recognition of patients with probable poor outcomes will be crucial 
for framing goals of care discussions and setting healthcare policy10

Conclusions

1Dasta CCM 2005, 2CIHI Care in Canadian ICUs 2016, 3Garrouste-Orgeas ICM 2006, 4Boumendil Arch Intern Med 2011, 5Boumendil ICM 2004,
6Kaarlola CCM 2006, 7Heyland CMAJ 2006, 8Philippart ICM 2013, 9Heyland JAMA Intern Med 2013, 10Heyland CCM 2016



Acknowledgments

• Kwadwo Kyeremanteng

• Gianni D’Egidio

• Daren Heyland

• Shane English

• Kednapa Thavorn

• Sasha Van Katwyk

• Dipayan Chaudhuri

• Brent Herritt


