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We thank Shah and colleagues for the points they raise 
[1] regarding our study examining frailty and persistent 
critical illness [2]. They appropriately observe that the 
Clinical Frailty Scale (CFS) was originally validated in 
patients aged > 65  years. There is, however, significant 
evidence confirming the relationship between the CFS 
and negative outcomes in younger critically ill popula-
tions. We would refer Shah and colleagues to our recent 
population-based study using the CFS, in which we 
found limited evidence that the relationship between 
frailty and mortality differed significantly according to 
age < 50 years vs. ≥ 50 years [3]. Large studies during the 
coronavirus disease 2019 (COVID-19) pandemic have 
also shown that frailty, measured by the CFS in patients 
aged < 65  years, is associated with higher mortality [4]. 
Moreover, we question the accuracy of their conclusion 
“a recent review found that the CFS did not demonstrate 
any predictive validity for mortality in people < 60 years”. 
This review paper, on the contrary, demonstrated that 
“prediction of mortality and/or hospital admissions was 
statistically significant” in four of seven studies utilising 
the CFS in younger cohorts (of which three studies were 
in critically ill patients) [5].

We agree that higher frailty degrees are associated with 
an increased risk of death in hospital. However, we would 
emphasise the separate outcomes of death and persistent 
critical illness examined in our study—both of which are 
associated with advancing frailty. In addition to death, the 
highest degrees of frailty were also associated separately 

with the development of persistent critical illness- the 
main focus of this investigation. In fact, it is despite this 
higher mortality rate that patients with advanced frailty 
go on to develop persistent critical illness. We do wel-
come their suggestion to investigate the prediction of 
persistent critical illness stratified by age groups—this is 
the subject of further investigation.

We agree that investigating the interplay between 
frailty and socioeconomic status, as well as in triage for 
intensive care unit (ICU) admission, are worthy goals of 
future research. We would also point out that treatment 
limitations are accounted for in our “antecedent charac-
teristics” model. We also agree that the inter-rater reli-
ability of the CFS varies depending on rater background, 
but we observe in the referenced paper by Flaatten et al., 
all rating pairs achieved a weighted kappa ≥ 0.77, denot-
ing “good” or “very good” agreement [6]. Moreover, the 
best agreement in information source was when frailty 
was derived from hospital records (weighted kappa 0.89), 
the same methodology used in our study.

Finally, we agree with their listed goals of frailty 
research in ICU, but would respectfully state that it is 
only by accomplishing the first (advancing our knowl-
edge) that we can hope to fulfil the latter (improving 
information quality provided to patients/carers, and 
changing how care is delivered). The plethora of obser-
vational studies of ICU frailty must now be matched by 
interventional research to inform what we should do 
about it. However, it is only by first properly defining the 
magnitude and impacts of frailty that we can accomplish 
this. Our hope is that our study puts us one step closer to 
achieving this goal.

Author details
1 Department of Intensive Care, Royal Melbourne Hospital, Melbourne, VIC, 
Australia. 2 Department of Critical Care, The University of Melbourne, Mel-
bourne, VIC, Australia. 3 Australian and New Zealand Intensive Care Research 

*Correspondence:  jai.darvall@mh.org.au 
1 Department of Intensive Care, Royal Melbourne Hospital, Melbourne, 
VIC, Australia

Full author information is available at the end of the article

http://orcid.org/0000-0003-0579-8931
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-022-06837-4&domain=pdf


1261

Centre, Department of Epidemiology and Preventive Medicine, Monash 
University, Melbourne, VIC, Australia. 4 Data Analytics Research & Evaluation 
Centre, The University of Melbourne and Austin Hospital, Melbourne, VIC, Aus-
tralia. 5 Medical Research Institute of New Zealand, Wellington, New Zealand. 
6 Intensive Care Unit, Wellington Hospital, Wellington, New Zealand. 7 Depart-
ment of Intensive Care, Alfred Hospital, Melbourne, VIC, Australia. 8 Centre 
for Outcome and Resource Evaluation, Australian and New Zealand Intensive 
Care Society, Melbourne, VIC, Australia. 

Declarations

Conflict of interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Accepted: 20 July 2022
Published: 8 August 2022

References
	1.	 Shah A, Gustafson O, Swarbrick C, King E, Shah K (2022) Frailty in the ICU: 

what are we doing with all this information? Intensive Care Med https://​
doi.​org/​10.​1007/​s00134-​022-​06787-x

	2.	 Darvall JN, Bellomo R, Bailey M, Young PJ, Rockwood K, Pilcher D (2022) 
Impact of frailty on persistent critical illness: a population-based cohort 
study. Intensive Care Med 48:343–351

	3.	 Darvall JN, Bellomo R, Bailey M, Paul E, Young PJ, Reid A, Rockwood K, 
Pilcher D (2021) Routine frailty screening in critical illness: a population-
based cohort study in Australia and New Zealand. Chest 160:1292–1303

	4.	 Sablerolles RSG, Lafeber M, van Kempen JAL, van de Loo BPA, Boersma E, 
Rietdijk WJR, Polinder-Bos HA, Mooijaart SP, van der Kuy H, Versmissen J, 
Faes MC (2021) Association between clinical frailty scale score and hospi-
tal mortality in adult patients with COVID-19 (COMET): an international, 
multicentre, retrospective, observational cohort study. Lancet Healthy 
Longev 2:e163–e170

	5.	 Spiers GF, Kunonga TP, Hall A, Beyer F, Boulton E, Parker S, Bower P, Craig 
D, Todd C, Hanratty B (2021) Measuring frailty in younger populations: a 
rapid review of evidence. BMJ Open 11:e047051

	6.	 Flaatten H, Guidet B, Andersen FH, Artigas A, Cecconi M, Boumendil 
A, Elhadi M, Fjølner J, Joannidis M, Jung C, Leaver S, Marsh B, Moreno 
R, Oeyen S, Nalapko Y, Schefold JC, Szczeklik W, Walther S, Watson X, 
Zafeiridis T, de Lange DW (2021) Reliability of the clinical frailty scale in 
very elderly ICU patients: a prospective European study. Ann Intensive 
Care 11:22

https://doi.org/10.1007/s00134-022-06787-x
https://doi.org/10.1007/s00134-022-06787-x

	Frailty in the ICU: information is the required first step
	References




