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Abstract.

Population ageing is a global health challenge. The proportion of very old patients (>80
years) referred and admitted to intensive care units (ICUs) is increasing (1), as are ICU
treatment intensity and survival rates in the very old (2). Age is associated with
decisions to withhold or withdraw treatment once admitted to ICU (3). There are
differences between countries, cultures and religions regarding admission to ICU,
treatment intensity in ICU and decisions around end-of-life of very old patients. There
are few studies describing the prevalence and practice of establishing treatment
limitations prior to ICU admission (4).

The ICU is a finite resource, limited by bed spaces and staffing. Unless there is

increased awareness and application of advance care planning, there will be a



requirement to increase ICU capacity or apply distributive justice principles to allocate
current resources (5). Studies evaluating ICU triage for very old patients are hindered
by variability in critical care practices between hospitals (6) and countries (7, 8).
Admission policies are also often arbitrary, rather than evidence-based (9). Published
studies about refusal of admission to the ICU show highly variable mortality (8, 10),
compounded by the variable health status of very old patients, which is not necessarily
correlated with chronological age (11).

In a large retrospective study of 1240 very old patients (=80 years), who were urgently
referred to an Australian ICU, we divided patients into those who were “too well” for the
ICU, admitted to the ICU, and “too sick” for the ICU (12). Very old patients who were
considered too well for the ICU had a significantly lower hospital mortality rate than
patients admitted to the ICU after urgent referral. However, 12 months after referral,
patients considered too well for ICU admission had a mortality rate approaching that of
patients admitted to the ICU. Patients considered too sick for ICU admission had high
hospital and 12-month mortality, and a low rate of discharge back to the residence
category they were in before ICU referral. Over half of very old patients urgently referred
to the ICU died within 12 months of referral. Treatment limitations were common, but
there appeared to be a discrepancy between factors associated with long-term outcome
and the presence or institution of treatment limitations in this cohort of patients (13).
Once admitted to ICU, outcomes for very old patients (> 80 years) are poor compared
with outcomes for younger adults. The strongest predictors of outcome in very old
patients are severity of illness, co-morbidities, frailty and baseline performance, not age.

The 1-year survival rate of very old ICU patients is estimated to be between 40-50%.



After 1 year, only 25% of very old ICU survivors have a quality of life similar to baseline
(14). Further research is needed to understand whether patients themselves would like
to base their decisions on life-support treatment more on their perceived quality of life
rather than the objectively predicted length of survival (15, 16).

Finally, research shows there is incongruity between family values and preferences for
end-of-life care and actual care received for very elderly patients who are admitted to
the intensive care unit (17). Deficiencies in communication and decision-making may be
associated with prolonged use of life-sustaining treatments in very elderly critically ill
patients, many of whom ultimately die. Honest communication with patients and their

relatives is essential to provide the best possible care for very elderly ICU patients.

1. Bagshaw SM, Webb SA, Delaney A, George C, Pilcher D, Hart GK, Bellomo R. Very
old patients admitted to intensive care in Australia and New Zealand: a multi-
centre cohort analysis. Crit Care 2009; 13: R45.

2. Lerolle N, Trinquart L, Bornstain C, Tadie JM, Imbert A, Diehl JL, Fagon JY, Guerot
E. Increased intensity of treatment and decreased mortality in elderly patients in
an intensive care unit over a decade. Crit Care Med 2010; 38: 59-64.

3. Cook DJ, Guyatt G, Rocker G, Sjokvist P, Weaver B, Dodek P, Marshall J, Leasa D,
Levy M, Varon J, Fisher M, Cook R. Cardiopulmonary resuscitation directives on
admission to intensive-care unit: an international observational study. Lancet
2001; 358: 1941-1945.

4. Coombs MA, Nelson K, Psirides AJ, Suter N, Pedersen A. Characteristics and dying
trajectories of adult hospital patients from acute care wards who die following
review by the rapid response team. Anaesth Intensive Care 2016; 44: 262-269.

5. Boumendil A, Somme D, Garrouste-Orgeas M, Guidet B. Should elderly patients be
admitted to the intensive care unit? Intensive Care Med 2007; 33: 1252-1262.

6. Garrouste-Orgeas M, Montuclard L, Timsit JF, Reignier J, Desmettre T, Karoubi P,
Moreau D, Montesino L, Duguet A, Boussat S, Ede C, Monseau Y, Paule T,
Misset B, Carlet J, French ASG. Predictors of intensive care unit refusal in
French intensive care units: a multiple-center study. Crit Care Med 2005; 33:
750-755.

7. Murthy S, Wunsch H. Clinical review: International comparisons in critical care -
lessons learned. Crit Care 2012; 16: 218.



8. Pintado MC, Villa P, Gonzalez-Garcia N, Lujan J, Molina R, Trascasa M, Lopez-

Ramos E, Martinez C, Cambronero JA, de Pablo R. Characteristics and
outcomes of elderly patients refused to ICU. ScientificWorldJournal 2013; 2013:
590837.

9. Sprung CL, Artigas A, Kesecioglu J, Pezzi A, Wiis J, Pirracchio R, Baras M,

10.

11.

12.

13.

14.

15.

16.

17.

Edbrooke DL, Pesenti A, Bakker J, Hargreaves C, Gurman G, Cohen SL, Lippert
A, Payen D, Corbella D, lapichino G. The Eldicus prospective, observational
study of triage decision making in European intensive care units. Part Il: intensive
care benefit for the elderly. Crit Care Med 2012; 40: 132-138.

Garrouste-Orgeas M, Timsit JF, Montuclard L, Colvez A, Gattolliat O, Philippart F,
Rigal G, Misset B, Carlet J. Decision-making process, outcome, and 1-year
quality of life of octogenarians referred for intensive care unit admission.
Intensive Care Med 2006; 32: 1045-1051.

Conti M, Merlani P, Ricou B. Prognosis and quality of life of elderly patients after
intensive care. Swiss Med Wkly 2012; 142: w13671.

Hoffman KR, Loong B, Haren FV. Very old patients urgently referred to the intensive
care unit: long-term outcomes for admitted and declined patients. Crit Care
Resusc 2016; 18: 157-164.

Hoffman KR, Loong B, Mitchell I, Van Haren F. Discrepancy between factors
associated with long-term outcome in very old patients referred to the intensive
care unit, and prevalence of treatment limitations. Anaesth Intensive Care 2018;
46: 344-346.

Villa P, Pintado MC, Lujan J, Gonzalez-Garcia N, Trascasa M, Molina R,
Cambronero JA, de Pablo R. Functional Status and Quality of Life in Elderly
Intensive Care Unit Survivors. J Am Geriatr Soc 2016; 64: 536-542.

Wee S, Chang ZY, Lau YH, Wong Y, Ong C. Cardiopulmonary resuscitation-from
the patient's perspective. Anaesth Intensive Care 2017; 45: 344-350.

Anstey M, Watts N, Orford N, Seppelt IM, Mitchell I. Does anyone ever expect to
die? Anaesth Intensive Care 2017; 45: 466-468.

Heyland DK, Dodek P, Mehta S, Cook D, Garland A, Stelfox HT, Bagshaw SM,
Kutsogiannis DJ, Burns K, Muscedere J, Turgeon AF, Fowler R, Jiang X, Day
AG, Canadian Critical Care Trials G, Canadian Researchers at End of Life N.
Admission of the very elderly to the intensive care unit: family members'
perspectives on clinical decision-making from a multicenter cohort study. Palliat
Med 2015; 29: 324-335.



