N

N

Prevalence and impact of frailty on mortality in elderly
ICU patients: a prospective, multicenter, observational
study.

Pascale Le Maguet, Antoine Roquilly, Sigismond Lasocki, Karim Asehnoune,
Elsa Carise, Marjorie Saint Martin, Olivier Mimoz, Grégoire Le Gac,

Dominique Somme, Catherine Cattenoz, et al.

» To cite this version:

Pascale Le Maguet, Antoine Roquilly, Sigismond Lasocki, Karim Asehnoune, Elsa Carise, et al..
Prevalence and impact of frailty on mortality in elderly ICU patients: a prospective, multicenter, ob-
servational study.. Anaesthesia and Intensive Care Medicine, 2014, 40 (5), pp.674-82. 10.1007/s00134-
014-3253-4 . hal-01009763

HAL Id: hal-01009763
https://univ-rennes.hal.science/hal-01009763

Submitted on 4 Sep 2014

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://univ-rennes.hal.science/hal-01009763
https://hal.archives-ouvertes.fr

Prevalence and impact of frailty on mortality in ederly ICU patients: A prospective,

multicenter, observational study

Running title: Frailty and critically ill patients

Pascale LE MAGUEY, Antoine ROQUILLY?, Sigismond LASOCK], Karim ASEHNOUNE, Elsa CARISE, Marjorie
SAINT MARTIN?, Olivier MIMOZ*>® Grégoire LE GAE, Dominique SOMME? Catherine CATTENOZ Fanny

FEUILLET®, Yannick MALLEDANT" #°, philippe SEGUIN®*°

'CHU Rennes, Département d’Anesthésie Réanimatienn&s, France
’CHU Nantes, Département d’Anesthésie Réanimatiamtés, France

3CHU Angers, Département d’Anesthésie Réanimatiomgeks, France
*CHU Poitiers, Département d’Anesthésie RéanimafRmitiers, France
*Inserm Eri 23, Poitiers, France

®Université Poitiers, Poitiers, France

"CHU Rennes, Service de Gériatrie, Rennes, France

8Université Rennes 1, Rennes, France

°EA 4275 “Biostatistique, Pharmacoépidémiologie esMres Subjectives en Santé” Nantes, France

Onserm U991, Rennes, France

Corresponding author and address for reprints:Dr. Philippe SEGUIN, Hépital Pontchaillou, Servidénesthésie-
Réanimation 1, Réanimation Chirurgicale, HopitaPamtchaillou, 2 rue Henri Le Guilloux, 35033 Resizedex 9,

France. Tel: 33.2.99.28.42.46; Fax: 33.2.99.28 242mail: philippe.seguin@chu-rennes.fr

Conflict of interest statement.PLM, AR, EC, MSM, OM, GLG, DS, CC, FF, YM, and P&catare that they have no
conflicts of interest. SL has received consultiegs from Viforpharma. KA has received lecturing andsulting fees from

Braun, Astellas, and Fresenius.



Abstract

Purpose: Frailty is a recent concept used for evaluatimgey individuals. Our study determined the premateof frailty

in intensive care unit (ICU) patients and its infpa the rate of mortality.

Methods: A multicenter, prospective, observational studyfqgrened in four ICUs in France included 196 patieaged
>65 years hospitalized for >24 hours during a 6-mastudy period. Frailty was determined using ttagltir phenotype

(FP) and the clinical frailty score (CFS). The pats were separated as follows: FP score <8a@nd CFS <5 or 5.

Results: Frailty was observed in 41% and 23% of patientsedaon a FP score3 and a CFS5, respectively. At
admission to the ICU, the Simplified Acute Phys@loScore Il (SAPS II) and Sequential Organ FailAssessment
(SOFA) scores did not differ between the frail anmhfrail patients. In the multivariate analysisg ttisk factors for ICU
mortality were FP score3 (hazard ratio [HR], 3.3; 95% confidence interf@l], 1.6-6.6; p<0.001), male gender (HR, 2.4;
95% CI, 1.1-5.3; p=0.026), cardiac arrest befonmiagsion (HR, 2.8; 95% CI, 1.1-7.4; p=0.036), SAPScbre> 46 (HR,
2.6; 95% CI, 1.2-5.3; p=0.011), and brain injurydve admission (HR, 3.5; 95% CI, 1.6-7.7; p=0.002)e risk factors for
6-month mortality were a CFS5 (HR, 2.4; 95% CI, 1.49-3.87; p<0.001) and a SGEAre>7 (HR, 2.2; 95% CI, 1.35-

3.64; p=0.002). An increased CFS was associatddsighificant incremental hospital and 6-month ralities.

Conclusions:Frailty is a frequent occurrence and is indepengessociated with increased ICU and 6-month mibiesal

Notably, the CFS predicts outcomes more effectitiedn the commonly used ICU illness scores.

Keywords: aging, critical care, frail elderly, decision-magimortality



Introduction

With increased life expectancy and improved medigagical procedures, the number of elderly patieumitted to

intensive care units (ICUs) has been increasingiaedpected to increase dramatically in the nexade [1-3]. However,
controversies exist regarding aging as a risk faoiomortality in ICUs. Currently, identifying eddly patients who may or
may not benefit from intensive treatment remairslehging, and the final decisions may be subjedi#+10]. The scoring
systems currently used do not precisely assessocbidity and prehospital functional status or dikb Moreover, the

mechanisms underlying the aging process are hetreogis. Therefore, clinicians need a method fontifyang the

interindividual variability in aging rate [11].

To achieve this objective, frailty has been regepstablished as a concept that is primarily ingastd in the elderly
population and is distinct from disability or co-rhality [12, 13]. Frailty is characterized by a $osf physiological
reserves and, consequently, an inability to maint@meostasis to combat a disease or injury [1R, Tk common signs
and symptoms of frailty include fatigue, weightdpsveakness, low activity level, slow motor perfarmoe, and cognitive
loss [12, 14]. Frailty has been associated witldased morbidity and mortality in emergency andagigec medicine and
surgery [15, 16], but it has been poorly investgain critically ill patients [17, 18]. Thereforeinderstanding the

relationship between frailty and ICU outcomes isdreing increasingly important.

The aim of our study was to determine the prevaenicfrailty and the impact of frailty on mortaliip a prospective

cohort of patients older than 65 years who wereitieldnto ICUs.

Materials and methods

This prospective, observational study was conduatetbur university-affiliated hospitals in Fran¢Rennes, Nantes,
Angers, and Poitiers). Recruitment was conductech filovember 1, 2011, to May 1, 2012. As a non-istional study,
the local ethics committee waived the need forrmifed consent according to French legislation (CérdiEthique du

CHU de Rennes, France,11.39).

All of the patients aged65 years and hospitalized for >24 hours in the M@e considered to be eligible for inclusion in

the study. Patients were excluded if they had mxips or could not be interviewed. For patientsireitted to the ICU,



only the first ICU hospitalization was consider@d. of the patients included in the study were do¥ied for 6 months or

until death.

Data collection

Age, gender, and body mass index were recorde@doh patient at the time of ICU admission. The arador ICU
admission (medical, scheduled and unscheduled syrged trauma) and, more specifically, data reiggrdbrain injury,
cardiac arrest, and the presence of an infectidcheatime of ICU admission were collected. The séyef illness was
assessed according to the Simplified Acute PhygioBcore Il (SAPS 1) [19], the modified SAPS IIABS Il without
age) score, the Sequential Organ Failure Assess{B&FA) score [20], and the Glasgow Coma Scalee Eipectancy

was estimated using the McCabe classification [21].

During the patients’ hospitalization, the followidgta were collected: the occurrence of severdssegeptic shock, acute
renal failure, and acute respiratory distress symdy; the number of acquired infections per patitha;need for dialysis;
the duration of mechanical ventilation; and thedhéar surgery [22, 23]. The use of corticosteroideuromuscular

blocking agents, and vasopressors was recorded.afd of limitation and discontinued treatmentenaiso documented.

The multi-dimensional syndrome of frailty in eldertritically ill patients was assessed using twalas [12, 17]. There is
no clear consensus regarding the definition oftfraand, schematically, two operational approadhege been proposed
[13]. Fried et al. validated the first operatiodefinition, i.e., the frailty phenotype (FP), whiglews frailty as a biological
syndrome resulting from cumulative decline acrosdtiple physiological systems and contains 5 dateishrinking,
weakness, slowness, low-level physical activityd aself-reported exhaustion) [12, 24]. All five cooments were
considered from the previously reported definitiord adapted to the ICU environment (Table 1, edeatrsupplementary
material [ESM]) [12, 24]. The patients were cons&dketo be frail if they had 3 or more frailty conmgmts among the 5
criteria [12]. The second scale, the clinical fsaifcore (CFS), which has been adapted from thecali frailty scale
developed by Rockwood et al., views frailty as dtitiimensional risk state that can be better messiny the quantity
rather than by the nature of the health probleram(dative deficit model) [17, 25]. The CFS rangesif 1 (very fit) to 9
(terminally ill), with frailty ranging from scoresf 5 to 8 (mildly, moderately, severely, and vepverely frail). The

patients were considered to be frail when the CBS>& (Table 2, ESM) [17]. Moreover, the FP score drel@FS were



each separated into 4 categories (from nonfraihéomost severely frail/terminally ill; FP scoreld2, 3, and >3 and CFS

1-3, 4, 5, and >5), and the hospital and 6-monthtatites were studied for each category.

Furthermore, disability was quantified using thetZKimdex of Independence in activities of dailyirig (ADL), which
assesses the ability of patients to perform thé @aitivities of bathing, dressing, toileting, ted@rring, continence, and
feeding. This index correlates with physical depeme. Patient dependence was described in 1 ofrihera for each
function: independent (1 point) or dependent (Onf)oiThe ADL score ranges from O (complete depecdgno 6
(complete independence) [26]. The burden of co-mdisbwas quantified using the Charlson Co-morhiditdex, which is
based on the assignment of co-morbidities obsemveghtients in one of several categories [27]. Aighted score is
assigned to each co-morbidity based on the relaitkeof 1-year mortality. The sum of the index iis an indicator of
disease burden and a predictor of death [27]. Mgmatatus was assessed by asking relatives if tadynoticed whether
the patient had exhibited memory problems in tie Gamonths. It was quantified as present if théepahad trouble
remembering the names of people he/she had reaastlyhad trouble remembering the flow of a coratios, and had an
increased tendency to misplace items.

The FP, CFS, Katz Index of Independence in ADL, preence or absence of a memory disorder wer@elbtas soon as
possible from the patient, when possible, or hisfiedatives. The Charlson Co-morbidity Index wagaated from the
patient, when possible, or his/her relatives (spouildren, and sibling(s)); the referring phyaiti and the patient’s
medical charts. Moreover, based on the possibkrference between these scores and the acutesiliegsiring ICU
admission, the patient or his/her relatives werkedsto extrapolate the patient’'s status one mormforb hospital

admission.

The ICU and hospital lengths of stay and the ICbsital, and 6-month mortalities were recordedalyn for all of the

patients who survived the ICU, their final locati@rome, hospital, or other institution) after 6 rtiewas recorded.

Statistical analysis

All of the statistical analyses were performed gsBAS 9.1 Statistical Software (SAS Institute, CaC, USA). The
guantitative variables are expressed as the meatandard deviation, and the qualitative variables expressed as
numbers (percentages). The patients were dividedRiindependent groups, namely, frail and nonfratients, based on a

FP score <3 or3 and a CFS <5 orb, respectively. For descriptive statistics, theegarical variables were compared



using they? test or Fisher’'s exact test, as required. Theimoous variables were compared using Studentést. The
survival variables were compared using the log task and Kaplan-Meier survival curves were carcséd.

To build the model for multivariate analysis, wdested among the variables with a0p20 according to the univariate
analysis. Subsequently, survival regression (Capartional hazard model) was performed to identifg independent
factors associated with ICU and 6-month mortalitiese hazard ratios (HRs) and 95% confidence iatsr{95% CIs)
were calculated. The model fit and calibration wassessed using the c-index. A p<0.05 was considerkee statistically

significant for all of the comparisons.

Results

During the 6-month study period, 961 patients wadeitted to the ICUs. A total of 309 elderly patenr65 years old,
hospitalized >24 hours, and consecutively admittedhe ICUs were assessed for eligibility, and 1@&e analyzed
(Rennes, n=107; Nantes, n=49; Angers, n=22; antiePoi n=18) (Figure 1, ESM). Details regarding t@Js and
institutions from which the patients were recruited presented in Table 3 of the ES\e frailty data were collected at

the time of admission by querying the patients (R1t%eir relatives (61%), or both (8%).

Frailty was observed in 80 patients (41%) and 4&pts (23%) of the 196 patients based on a FRegand a CFS5,
respectively (Table 1). The CFS was significanttyrelated with the FP score %®.66, p<0.001). At baseline, frail
patients had significantly higher numbers of sewarderlying diseases, co-morbidities, disabiliteasd memory disorders
(Table 1). During ICU hospitalization, the limitati or discontinuation of treatment was significariore frequent in
patients who had a CES (Table 2). There were no differences in ICU aodpital lengths of stay between the frail and
nonfrail patients, regardless of the measuremendafittes used to assess frailty (Table 2). Figurdepicts survival
probability according to the FP score and CFS stanly ICU mortality was higher among frail-FP ipats, whereas
frail-CFS patients had significantly higher ICU,dpital, and 6-month mortality rates (Figure 2). éwling to the CFS,

nonfrail patients were more likely to live at ho(kégure 2).

Table 3 provides hospital and 6-month mortalityesaficcording to the increasing levels of the FRescand CFSs. An

increase in the CFS was associated with significammemental hospital and 6-month mortalities.



The univariate analysis of ICU and 6-month moiieditis provided in Tables 4 and 5 in the ESM. la thultivariate
analysis, the risk factors for ICU mortality wer€&B score>3 (HR, 3.3; 95% ClI, 1.6-6.6; p<0.001), male gerthR, 2.4;
95% ClI, 1.1-5.3; p=0.026), cardiac arrest befommiasion (HR, 2.8; 95% CI, 1.1-7.4; p=0.036), a SAP$46 (HR, 2.6;
95% CI, 1.2-5.3; p=0.011), and brain injury befadmission (HR, 3.5; 95% ClI, 1.6-7.7; p=0.002) (@er=0.76 [0.45;
0.99]). The risk factors for 6-month mortality weaeCFS>5 (HR, 2.4; 95% CI, 1.5-3.9; p<0.001) and a SOFA(HR,

2.2; 95% Cl, 1.3-3.6; p=0.002) (c-index=0.75 [0.633]).

Discussion

In this prospective study involving ICU patiert65 years old, 41% and 23% were considered to lileafrghe time of
admission according to the FP score and CFS, régplgc Frailty constitutes an independent risktéador ICU and 6-
month mortalities. These results are consisterit witecent study performed in a younger populatiol©U patients aged
>50 years, which showed that frailty evaluated by @FS was associated with an increased risk ofradvevents,

morbidity, and mortality [18].

In our study, age did not appear to be a predidtctor of death; however, this result is a congrsial issue. Recently, a
large retrospective study in patients5 years of age reported a linear increase in djested mortality probability at 28
days from ICU admission and at 1 year among thd&8CU survivors [9]. Similarly, aging was indejkemtly associated
with a higher mortality rate in patients sufferiiigm circulatory failure [28]. Nevertheless, evidersuggests that factors
other than age itself, notably, previous healthustaplay a pivotal role in outcome [4, 10]. In &dital ICU, in patients
>80 years old, long-term mortality was shown to béependently associated with the presence of aeriyiy fatal
disease and severe functional limitations [4]. &y, although focused on the long-term quality libé after ICU
admission, a reduction in health-related qualityifefwas observed up to 36 months after ICU adimisand was related

to the effects of pre-existing diseases [10].

To better define long-term outcomes in elderly wdlials, it is important to include other paramstesuch as disability
and co-morbidity, rather than chronologic age ara dommon illness severity scores [29]. Frailta istate of increased
vulnerability in elderly adults, which is distintbm disability and co-morbidity; however, an orlexists between these
entities [14]. The prevalence of frailty is appmogtely 7% in the general populatie®5 years old [12, 14], although a

higher prevalence (>40%) has been reported, patigun patients who are hospitalized for varigeasons [14, 25, 30,



31]; these prevalence differences could be a redulhe different frailty models used [32]. Geriatfrail patients are
predisposed to hospitalization, institutionalizatiand decreased survival [14, 25, 31]. Frailty wiestified to be a major

predictor of postoperative complications and deditr scheduled or unscheduled surgery [16, 30].

It is not surprising that several components ofeegisting frailty syndrome may compromise rehgdtilbn and outcome.
An ICU hospitalization is an exhausting experienafter discharge from the ICU, the majority of pats have early
substantial functional disabilities in ADL [33]. W&udied long-term mortality but did not evaluagalh-related quality of
life (HRQOL), which has been controversially regortto be impaired in the elderly after ICU disclai@4, 35].
Nevertheless, frail ICU patients reportedly hadwdr HRQOL at 6 and 12 months, regardless of thigpsical and mental
status, which reinforces the importance of theil"freersus “nonfrail” status at the time of admissi[18]. Moreover, in
the ICU, severe weakness is recognized to be al@atipn that, in turn, significantly impacts thecovery and return to
former functional status of patients who survivgaor failures [36]. Although valid for all patienthese points are more
important for elderly individuals. The early recdtgm of frailty may help to identify targets fonterventions to reduce the

functional decline related to critical illness a@U stay [36, 37].

Our results are consistent with those in previeports, performed in areas other than ICUs [25, B&ilty, independent
of age, is a risk factor for ICU and 6-month mati@s$. Notably, the FP score is associated with i@aftality, whereas the
CFS is associated with 6-month mortality. The agsesit of functional measures provided by the Flreso@y be
subjective, particularly when ascertained from agate decision-makers or family, and may explaindifferences
between the two scores. However, two operatiorfaitions of frailty, namely, the FP score and Ck®re proposed
because they responded to two different approaegesding the concept of frailty, and they captatated but distinct
groups of patients. In a recent study performea geriatric population, the prevalence of fraitipged from 6% to 45%
when 8 commonly used scales were compared [32]FPhscore is known to more precisely evaluate gpemia and
decreased functional reserves with the loss ofiease to stressors and is likely to be more reté¥er the ICU
environment. The CFS, which explores the physispkats and the environmental spectrum, appeases wobe relevant

for delayed mortality [13].

Upon first admission to the ICU, frail patients wanore dependent and had more memory problemsanubbidities
than nonfrail patients; however, the common markéiiness severity at the time of admission andrty hospitalization

were not different between frail and nonfrail patee The severity of illness scoring systems usedhe ICU (i.e.,



APACHE I, SAPS I, and SOFA) are largely dominatedthe assessment of acute physiological derangtsntieat are
present at the time of admission, although sevessarchers incorporate a limited assessment d¢ifm@ad advanced co-
morbid illnesses [17, 39]. This point underscotesimportance of determining the frailty status@u patients to assess

the need for increasing the duration of hospitéiimaand institutionalization and to predict moittal

Our study has several limitations. For example tiineshold of 65 years of age used for patienusioh in this study may
be criticized. Nevertheless, it is generally acedpthat elderly individuals are at least 65 yedds ®he threshold 0£65
years old has been frequently used to charactérdy in ICU patients, although frailty may alsexist in younger
individuals [12, 18, 24, 25everal components of the FP score, notably thwdestvaluate performance, were difficult to
explore in ICU patients, which could explain théfatences between the FP scores and CFS [12,r2dEdordance with a
geriatrician’s advice, we chose to interpret slosgas difficulty walking while aided and the ocemete of a fall. Other
components of frailty were easier to translate bseaclear substitutes were available [24]. The ritgjof the
guestionnaires, notably those for the FP scoree wempleted by the next-of-kin and may be overumderscored as a
consequence. However, in the ICU, this approadtousine and can be considered to be the “real el pragmatic
approach, although the next-of-kin tend to undarede the patient’s abilities and the degree ofilfatires may modify the
relevance of the responses [40, 41]. Finally, dufi@dU hospitalization, the limitation or discontation of treatment was
more frequent in frail patients and may have cbuotgd to the increased mortality rates in theseeptst This potential
bias is difficult to avoid because the weight af fiailty status in the decisions to withhold/withd therapy has not been
studied; other factors are usually considered @se¢htypes of decisions. Similarly, 20% of our pafiesuffered a brain
injury and 8% suffered cardiac arrest; thus, itlddae argued that in these patients, the decisiomhether to withdraw
support may be different for frail and nonfrail ieats. Nevertheless, we did not find any differemcethe support
withdrawal practice between these patient subgrélgkles 6 and 7, ESM) or between the 4 ICUs stuli@bles 8 and 9,

ESM).

Conclusions

As the number of elderly patient admissions to KB continues to increase, physicians must iderttiy predictive

factors of mortality. At the time of admission, tbemmon markers of iliness severity (SAPS Il and=8]) as assessed by

ICU physicians, did not differ between the fraidamonfrail patients. The frailty status is frequgrissessed and allows for



a better definition of the risk of death in eldeplgtients, particularly using the CFS, althoughube of the frailty score in

decision-making regarding the withdrawal of suppouist be approached with caution.
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Figure Legends

Fig. 1 Kaplan-Meier survival curves for 6-month mortaldgcording to the frailty phenotype and clinicalilty score

status

Fig. 2 Living situation at 6 months and ICU, hospital, &ithonth mortalities versus frailty status



Table 1: Baseline characteristicBrailty, disability and co-morbidity scores anémmry status.

Total Not frails Frails Not frails Frails
(n = 196) FP<3 FP>3 P CFS<5  CFS25 P
(n =116) (n =80) (n = 150) (n =46)
Age, year: 75+ ¢€ 74 € 75+ ¢€ 0.9¢ 75+ € 76 £ 7 0.34
Sex, male 128 (65) 72 (62) 56 (70) 0.25 100 (67) 28 (61) 470.
BMI, kg.m ™ 28+6 28+5 28 +£8 0.45 28+5 30+£10 0.12
Type of admission
Medical 50 (26) 31 (27) 19 (24) 34 (23) 16 (35)
Scheduled surgery 52 (26) 24 (21) 28 (35) 0.09 42 (28) 10 (22) 0.25
Unscheduled surgery 76 (39) 47 (40) 29 (36) 58 (39) 18 (39)
Trauma 18 (9 14 (12 4 (5 16 (11 2 (4)
At admission
Brain injury 40 (20) 28 (24) 12 (15) 0.12 32 (21) 8 (17) 0.56
Cardiac arrest 15 (8) 8 (7) 7(9) 0.60 8 (5) 7 (15) 0.05
Infection 85 (43) 46 (40) 39 (49) 0.21 64 (43) 21 (46) 0.72
SAPS I 48 £ 17 49 + 17 47 + 16 0.52 48 + 17 49 + 16 0.51
Modified SAPS II* 3316 32+16 33+17 0.52 32+17 34+16 0.57
SOFA 7+4 714 7+3 0.65 7+4 7+3 0.93
Glasgow coma scale 11+5 11+5 11+5 0.51 11+5 11+5 0.98
McCabe score
A 88 (45) 64 (55) 24 (30) 75 (50) 13 (28)
B 85 (43) 43 (37) 42 (52) 0.0014 61 (41) 24 (52) 0.02
C 23 (12) 9 (8) 14 (18) 14 (9) 9 (20)
CFS 3.7+£1.6 29+1.3 48+1.3 < 0.0001 - - -
FP - - - - 1.7+1.4 3.3+x1.1 < 0.0001
Charlson Score 2.1+ 2.0 1.8+1.8 25121 0.006 1.9+20 289 0.05
Katz Score 53+£15 5.8+£0.8 4620 < 0.0001 58+0.9 3.7+x2.1 < 0.0001
Memory disorders 43 (22) 18 (16) 25 (31) 0.01 27 (18) 16 (35) 0.02

Quantitative and qualitative values are expressadeamean+SD and n (%). BMI: Body mass index. SAPSIimplified acute physiologic score Il. SOFA:

Sequential organ failure assessment. *The mod8ieBS Il score was SAPS Il not including age. FRilfyrphenotype. CFS: Clinical frailty score



Table 2: Clinical data during ICU hospitalization and ICUdamospital length of stay.

Total Not frails Frails Not frails Frails
ota
FP < 3 FP>3 p CFS<5 CFS>5 P
(n=196)
(n=116) (n =80) (n = 150) (n =46)
Severe sepsis 73 (37) 44 (38) 29 (36) 0.81 58 (39) 15 (33) 0.46
Septic shock 68 (35) 39 (34) 29 (36) 0.70 54 (36) 14 (30) 0.49
Number of acquired infections 0.8+0.8 0.9+0.9 0.8+0.7 0.31 0.9+0.9 07.6 0.13
Acute renal failure 83 (42) 43 (37) 40 (50) 0.07 64 (43) 19 (41) 0.87
Dialysis 41 (21) 25 (22) 16 (20) 0.79 33 (22) 8 (17) 0.50
Mechanical ventilation, days 11 +15 12+ 15 10+ 15 0.35 10+ 14 12 + 20 0.54
ARDS 14 (7) 8 (7) 6 (8) 0.87 12 (8) 2 (4) 0.53
Surgery 98 (50) 61 (53) 37 (46) 0.38 74 (49) 24 (52) 0.74
Corticosteroid treatment 43 (22) 22 (19) 21 (26) 0.23 31 (21) 12 (26) 0.44
Use of neuromuscular blocking 24 (12) 14 (12) 10 (13) 0.93 20 (13) 4 (9) 0.40
Vasopressor use 113 (58) 68 (59) 45 (56) 0.74 91 (61) 22 (48) 20.1
Limitation or discontinuance
38 (19) 18 (16) 20 (25) 0.10 18 (12) 20 (43) <0.0001

of treatment
Length of stay, days

ICU 8 [5-17] 10 [5-18] 7 [4-14] 0.21 9 [5-18] 8 [4114 0.96

Hospital 23 [13-47] 24 [13-50] 21 [13-42] 0.15 24 [13-49] 22 [13-42] 0.26

Quantitative and qualitative values are expressdti@mean + SD or median [Interquartile range]ra(¥). ARDS: Acute respiratory distress
syndrome. FP: Frailty phenotype. CFS: Clinicallfyascore.



Table 3.ICU, hospital and 6-month mortalities accordingte level of frailty.

ICU mortality : Hospital mortality

6-month mortality

(n=41) P (n =65) Pt (n=72) Pt
Frailty phénotype
0 (n=36) 10 (28) 11 (31) 11 (31)
1-2(n=280) 9(11) 0.02 25 (31) 011 28 (35) 0.09
3 (n=236) 7(19) 9 (25) 10 (28)
4-5(n=44) 15 (34) 20 (45) 23 (52)
Clinical frailty score
1-3 (n=88) 16 (18) 26 (30) 28 (32)
4 =
(n=062 8(13) 0.21 16(26) 0.003 17(27) <0.001
5(n=19) 7 (37) 7 (37) 7 (37)
6 -8*(n=27) 10 (37) 16 (59) 20 (74)

*For CFS =9, n = 0. T Log rank test.
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Online resource 1.

Table 1: Operationalizing a phenotype of frailty.

Characteristics of | Original scale [1] Tools used in our study

frailty (adapted from [2])

Shrinking Unintentionally (not due | Unintentionally (not due | Yes =1
to dieting or exercise) to dieting or exercise) No=0
weight loss>4.5 kg or weight loss>4.5 kg or
more than 5% of body | more than 5% of body
weight in the prior year | weight in the prior year

Weakness Handgrip strength Difficulty rising from a Yes=1
measured by chair No=0
dynamometer (adjusted
for gender and body mass
index)

Slowness Time to walk 15 feet, Slowed walking speed | Yes=1
(adjusted for gender and| (during the last 6 months| No = 0
standard height) with difficulties walking

and with aid) and/or the
occurrence of fall(s).

Low physical Kilocalories expended perDiscontinued daily leisure Yes = 1

activity week. activities such as walking No =0

or gardening and/or
discontinued some sport
activity per week.

Exhaustion Feeling that everything | Feeling that everything | Answering
the patient does is an the patient does is an 2o0r3to
effort and/or the feeling | effort and/or the feeling | either of
that he could not get that he could not get these
going, as well as how going, as well as how guestions
often in the last 3 monthg often in the last 3 months were
he/she felt this way: he/she felt this way: considered
rarely or not at all=0, rarely or not at all=0, frail (1
occasionally=1, occasionally=1, point) by
often=2, often=2, exhaustion
usually=3 usually=3

Nonfrail: FP < 3. Frail: FB 3.
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Online resource 2.

Table 2: Clinical frailty score.

Score

Frailty grade

Description

1

Very Fit

People who are robust, active, energetic and ntetivarhese
people commonly exercise regularly. They are antbegfittest
for their age.

Well

People who haveo active disease symptoinst are less fit tha
category 1. Often, thegxercise or are vergctive occasionally
e.g. seasonally.

Managing well

People whosenedical problems are well controllela it arenot
regularly activebeyond routine walking.

Vulnerable

While not dependenbn others for daily help, oftesymptoms
limit activities. A common complaint is being “slowed ug
and/or being tired during the day.

Mildly frail

These people often hawaore evident slowingand need help i
high order independence in activities of daily digi(finances,
transportation, heavy housework, medicatiodgjpically, mild
frailty progressively impairshopping and walking outside alor
meal preparatioand housework.

Moderately frail

People need help withll outside activitiesand with keeping
house Inside, theyften have problems with stairs and néetp
with bathingand might need minimal assistance (custgndby)
with dressing.

Severely frail

Completely dependent for persotele from whatever caus
(physical orcognitive). Even so, they seem stable and notght
risk of dying (within ~ 6 months).

Very severely
frail

Completely dependent, approaching the end of Tifgpically,
they could not recover even from a minor illness.

Terminally IlI

Approaching the end of life. This category apptepeople with
a life expectancy6 months who arenot otherwise evidentl

frail.

Nonfrail: CFS < 5. Frail: CFS 5.
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Online resource 3.

Table 3 General characteristics of the 4 centers. (A=RenB=Nantes, C=Angers,
D=Poitiers)

Centers Total
A=21
B=17
ICU beds (n) C=12 65
D=15
A=8
Senior physicians (n FTE) B=8 25.5
phy C=35 '
D=6
A=6
Fellows (n FTE) B=2 16
C=3
D=5
A =49
B=34
Nurses (n FTE) C=31 142
D=28
A =30
Auxiliary nurses (n FTE) B=21 94
uxtiiary nu C=20
D=23
A =1044
Admissions to intensive care B =1232 3322
unit per year (n) C =470
D =576
A =1323
Beds in University B = 1650
Hospital (n) C=1185 Sl
D =1247

FTE: Full time equivalent
ICU: Intensive care unit



Online resource 4.

Table 4: Univariate analysis for ICU mortality

Total Dead Alive
(n =196) (n=41) (n = 155) Pt
Age, years 7569 - 79] 75+6 75+6 0.70
Sex, male 128 (65) 31 (76) 97 (63) 0.03*
BMI, kg.m ™ 27.4 [24.0-30.9] 27957 28.1+6.5 0.29
Type of admission
Medical 50 (26) 13 (32) 36 (23)
Scheduled surgery 52 (26) 8 (19) 44 (28) 0.30
Unscheduled surgery 76 (39) 14 (34) 63 (41)
Trauma 18 (9) 6 (15) 12 (8)
At admission
Brain injury 40 (20) 11 (27) 29 (19) 0.19*
Cardiac arrest 15 (8) 6 (15) 9 (6) 0.08*
Infection 85 (43) 17 (41) 68 (44) 0.55
SAPS I 46 [35 - 57] 53 +17 46 £ 17 0.04*
SOFA 7[4-9] 9+3 64 0.55
Glasgow coma scale 15[6 - 15] 9+5 12+5 0.18*
McCabe score
A 88 (45) 19 (46) 69 (44)
B 85 (43) 19 (46) 66 (43) 0.92
C 23 (12) 3(8) 20 (13)
CFS 4[3-4] 41+20 36+14 0.04*
FP 2[1-3] 2317 20+x14 0.02*
Charlson Score 2[0-3] 2020 21+£20 0.68
Katz Score 6 [6 - 6] 50+£1.9 53+14 0.79
Memory disorders 43 (22) 13 (32) 30 (19) 0.09*
Severe sepsis 73 (37) 15 (37) 58 (37) 0.09*
Septic shock 68 (35) 16 (39) 52 (34) <0.01*
Acute renal failure 83 (42) 22 (54) 61 (39) 0.85
Dialysis 41 (21) 11 (27) 30 (19) 0.08*
ARDS 14 (7) 4 (10) 10 (6) 0.18
Surgery 98 (50) 23 (56) 75 (48) 0.32
Corticosteroid treatment 43 (22) 12 (29) 31 (20) 0.16*
Use of neuromuscular blocking 24 (12) 9 (22) 15 (10) 0.54
Vasopressor use 113 (58) 32 (78) 81 (52) 0.91

Quantitative and qualitative values are expressati@median [IQR] or mean + SD and n (%).

tLog Rank tests

* Variables selected for Cox model

BMI: Body mass index. SAPS II: Simplified acute ploysgic score II. SOFA: Sequential organ failureesssnent. FP:
Frailty phenotype. CFS: Clinical frailty score. ARD&:ute respiratory distress syndrome
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Online resource 5.

Table 5: Univariate analysis for 6-month mortality

Total Dead Alive
(n =196) (n=72) (n=124) Pt
Age, years 75 [69 - 79] 75+7 75+6 0.88
Sex, male 128 (65) 50 (69) 78 (63) 0.33
BMI, kg.m 2 27.4[24.0 - 30.9] 28.0+7.3 28.1+57 0.19*
Type of admission
Medical 50 (26) 23 (32) 27 (22)
Scheduled surgery 52 (26) 16 (22) 36 (29) 0.44
Unscheduled surgery 76 (39) 27 (38) 49 (39)
Trauma 18 (9) 6 (8) 12 (10)
At admission
Brain injury 40 (20) 17 (24) 23 (19) 0.25
Cardiac arrest 15 (8) 8 (11) 7 (6) 0.10*
Infection 85 (43) 33 (46) 52 (42) 0.73
SAPS I 46 [35 - 57] 52 +18 46 + 16 0.01*
SOFA 714-9] 83 6+4 <0.01*
Glasgow coma scale 15[6 - 15] 10+5 12+5 0.18*
McCabe score
A 88 (45) 31 (43) 57 (46)
B 85 (43) 32 (44) 53 (43) 0.90
C 23 (12) 9 (13) 14 (11)
CFS 4[3-4] 42+1.9 34+13 <0.01*
FP 2[1-3] 23+16 19+14 0.21
Charlson Score 2[0-3] 2321 20+£1.9 0.95
Katz Score 6 [6 - 6] 48+1.8 55+1.3 <0.01*
Memory disorders 43 (22) 17 (24) 26 (21) 0.64
Severe sepsis 73 (37) 27 (37) 46 (37) 0.79
Septic shock 68 (35) 29 (40) 39 (31) 0.41
Acute renal failure 83 (42) 35 (49) 48 (39) 0.18*
Dialysis 41 (21) 19 (26) 22 (18) 0.21
ARDS 14 (7) 5(7) 9 (7) 0.95
Surgery 98 (50) 39 (54) 59 (48) 0.58
Corticosteroid treatment 43 (22) 19 (26) 24 (19) 0.26
Use of neuromuscular blocking 24 (12) 11 (15) 13 (10) 0.33
Vasopressor use 113 (58) 50 (69) 63 (51) <0.01*

Quantitative and qualitative values are expressati@median [IQR] or mean + SD and n (%).

tLog Rank tests

* Variables selected for Cox model

BMI: Body mass index. SAPS II: Simplified acute ploysgic score II. SOFA: Sequential organ failureesssnent. FP:

Frailty phenotype. CFS: Clinical frailty score. ARD&:ute respiratory distress syndrome
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Online resource 6 .

Table 6: Support and outcome for brain injury patients adicq to frailty.

Total FP>3 FP<3 : CFS=>5 CFS <5 ;
(n=40) (n=12) (n=28) P (n=7) (n=33) P

Type of brain injury

Trauma 16 (40) 5 (42) 11 (39) 4 (57) 12 (36)

aneurismal subarachnoid hemorrhage 12 (30) 4 (33) 8 (29) 0.90 1 (14) 11 (33) 0.51

Other acute stroke 12 (30) 3 (25) 9 (32) 2 (29) 10 (30)
Dialysis 3(7) 2(17) 1(4) 0.21t 1(14) 2 (6) 0.45
Surgery, n 23 (57) 6 (50) 17 (61) 0.73f 4 (57) 19 (58) 1.0
SAPS I 48 + 13 50+17 47 £12 0.62 53+12 47 + 14 0.32
SOFA 6+3 6+2 6+3 0.65 62 6+3 0.98
CFS 3.1+1.6 46+1.2 25+1.2 <0.01 5.7+0.8 25+1.0 &10.
FP 1.8+15 3.7+£0.8 1.0+0.8 <0.01 34+1.1 453 <0.01
Mechanical ventilation duration, days 10+ 9 89 11 +10 0.31 10+£9 10+ 10 0.93
Limitation or discontinuance of treatment 10 (25) 3 (25) 7 (25) 1.0t 3 (43) 7 (21) 0.34
Length of stay, days

ICU 14+12 12+11 15+13 0.41 13+8 15+13 0.78

Hospital 33+30 28 + 24 34 +32 0.55 25+19 34+32 0.45
Mortality

ICU 11 (27) 4 (33) 7 (25) 0.70 3(43) 8 (24) 0.37

Hospital 16 (40) 5 (42) 11 (39) 1.07 4 (57) 12 (36) 0.41

6-month 16 (40) 5 (42) 11 (39) 1.07 4 (57) 12 (36) 0.41

T Fisher exact tests and Wilcoxon tests.

SAPS |I: Simplified acute physiologic score Il. SQFSequential organ failure assessment. FP: Fralignotype. CFS: Clinical frailty score
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Online resource 7.

Table 7: Severity, support and outcome for cardiac arragepts according to the frailty status.

Total FP>3 FP <3 ; CFS>5 CFS <5 +
(n=15) (n=7) (n=8) P (n=7) (n=8) P
SAPS I 57 £ 27 58 + 27 57 + 28 0.94 56 + 29 58 + 27 0.14
SOFA 10+5 9+4 11+5 0.44 8+4 11+5 0.27
Surgery, n 6 (40) 3 (43) 3(37) 1.0 4 (57) 2 (25) 0.31
CFS 43+21 59+15 29+15 <0.01 6.0+£1.3 28+1.3 <0.01
FP 22+1.8 40+0.6 0.6+05 <0.01 36+13 1.0+1.3 <0.01
Dialysis 6 (40) 3(43) 3 (37) 1.0 3 (43) 3 (37) 1.0
Mechanical ventilation duration, days 14 £ 15 74 19+19 0.12 75 20+ 18 0.10
Limitation or discontinuance of treatment 5 (33) 3 (43) 2 (25) 0.61 3 (43) 2 (25) 0.61
Length of stay, days
ICU 16 +17 85 23+£20 0.07 85 22+21 0.10
Hospital 27 £ 22 15+5 3826 0.04 17+5 36 + 28 0.10
Mortality
ICU 6 (40) 3 (43) 3 (37) 1.0 3 (43) 3 (37) 1.0
Hospital 7 (47) 3(43) 4 (50) 1.0 3 (43) 4 (50) 1.0
6-month 8 (53) 4 (57) 4 (50) 1.0 4 (57) 4 (50) 1.0

T Fisher exact tests and Wilcoxon tests.
SAPS |I: Simplified acute physiologic score Il. SQFSequential organ failure assessment. FP: Fralignotype. CFS: Clinical frailty score
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Table 8: Severity, support and outcome for brain injuryigras according to centers (A=Rennes, B=Nantes,gefs, D=Poitiers).

Total A B C D
Center pt
(n=40) (n=23) (n=12) (n=4) (n=1)
SAPS I 48 £ 13 48 £ 13 50+ 14 50+ 3 16.0+0 0,11
SOFA 6+3 5+3 82 7+3 5.0+0 0.06
Surgery, n 23 (57) 13 (56) 9 (75) 1(25) 0 (0) 0.20
Dialysis, n 3(7) 3(13) 0 (0) 0 (0) 0 (0) 0.50
Mechanical ventilation duration, days 10+ 9 617 19+9 9+5 8.0+0 <0.01
Limitation or discontinuance of treatment 10 (25) 3(13) 5 (42) 2 (50) 0 (0) 0.16
Length of stay, days
ICU 14 +12 9+9 25+ 14 11+4 22+0 <0.01
Hospital 33+£30 27 £ 30 47 £ 29 24 + 24 32+0 0.27
Mortality
ICU 11 (27) 6 (26) 3 (25) 2 (50) 0 (0) 0.69
Hospital 16 (40) 9 (39) 5(42) 2 (50) 0 (0) 0.84
6-month 16 (40) 9 (39) 5(42) 2 (50) 0 (0) 0.84
T ANOVA analysis

SAPS |I: Simplified acute physiologic score Il. SQ@FSequential organ failure assessment. FP: Fralilgnotype. CFS: Clinical frailty score
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Table 9: Severity, support and outcome for cardiac arragépts according to centers

Total A B C D
Center pt
(n=15) (n=6) (n=5) (n=2) (n=2)
SAPS I 57 £ 27 56 + 22 64 + 34 74 £ 27 295 0.39
SOFA 10+5 9+6 10+4 11+3 9+1 0.97
Surgery, n 6 (40) 3 (50) 3 (60) 0 (0) 0(0) 0.29
Dialysis, n 6 (40) 3 (50) 2 (40) 1 (50) 0 (0) 0.64
Mechanical ventilation duration, days 14 £ 15 11+11 14 + 22 25+13 71 0.67
Limitation or discontinuance of treatment 5 (33) 2 (13) 1(7) 0 (0) 2 (13) 0.15
Length of stay, days
ICU 16 +17 12 +12 19 + 25 26 £12 80 0.69
Hospital 27 £ 22 23+11 32+35 42 £ 11 12+6 0.58
Mortality
ICU 6 (40) 2 (33) 1 (20) 1 (50) 2 (100) 0.26
Hospital 7 (47) 3 (50) 1 (20) 1 (50) 2 (100) 0.29
6-month 8 (53) 3 (50) 2 (40) 1 (50) 2 (100) 0.54

T ANOVA tests

SAPS |I: Simplified acute physiologic score Il. SQFSequential organ failure assessment. FP: Fralilgnotype. CFS: Clinical frailty score

(A=Rennes, B=Nantes, C=Angers, D=Poitiers)

31



Online resource 10.

Figure 1. Flow chart.
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