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biéres de sous-kholles, les karaokés-jacuzzi, les soirées externat, le soleil d’Hossegor, la poudreuse
(ou pas) d’Auron, les parties de trivial ou de times-up...Des tonnes de bon souvenirs. Pour tout ceci,

un grand merci.
A Mathilde : Merci pour ce semestre en Viscéral et ces 3 mois dans la cave du PO ou jtétais difficile

a supporter, ces sorties Paddle, ces perfusions de punch traitres, ces bitchages. Je te souhaite le

meilleur avec Cédric.
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Mesdames et messieurs mes co-internes, petits et grands, thésés ou non.

A Carlo & Carole : je vais quand méme pas é&crire 2 fois pour vous...

A César: le vieux sage (c’est pas un couché de soleil, c’est le soleil qui se couche...puissant!). Ravi
d’avoir récupére la licorne de la radiologie, on va pouvoir commencer un véritable élevage méme si

les saillies risquent d’étre étranges...

A Franck : le plus beau et le plus brillant. So smart. J'ai eu le malheur de passer aprés toi sur de
nombreux terrains de stage : quel est ton secret pour marquer tant les esprits ! On a tous a apprendre

de ton sérieux et de ton humilité.

A Laura : hé oui, méme partie tu restes de notre cru, les ophtalmo sont chanceux d’avoir avec eux
ton énergie et ta bonne humeur.

A Ophélie et Léonore : jaurais aimé qu’on se connaisse mieux.

A Louis-antoine : il était une fois un interne d’anesthésie réanimation nigois...tu me raconteras la

suite !

A mes ainés tout juste chefs :

Julie (marseillaise mais pas cagole, entiere mais pas comme la créme fraiche, passionnée, les plus
jeunes ont tout a apprendre de toi et beaucoup dirons « quand je serai grand.e je veux étre Julie
Garcia », ce que jai dit!), Marine (tes coups de gueule, tes robes affriolantes), Marion (ta
gentillesse, tes yeux de biche, tes talons rock&roll), Ludo (ton flegme, ton humour tranchant, mon
premier choc anaphylactique et évidemment le béri-béri...) , Vincent A (je t'aurai un jour...je t'aurai !
ce TUSAR légendaire au rhum et a la bougie), Vincent B (le meilleur président de I'internat, voire du
monde !), Thibault (a ta folie passé 2g, ta blondeur inégalée), Louis, Luc

Merci a vous tous de nous avoir si bien accueillis, d’avoir fait de l'internat d’AR nigois une petite

famille, de nous avoir montré la voie, et d’étre revenus en Réa poly...ah non pas ¢a ! Oups. ;)

A ravenir :

Lyor & Florian (le couple de la promo 2016), Audrey (prend confiance en toi), Mohammed (mais oui
on t'aime!), Alix (ton tuperware qui donne toujours envie), Jérome (a nos séances de sport en
SSPI), Charlotte (une boule d’amour trés blonde a pompons roses), Willem (le bourreau des coeurs,
ton sourire communicatif, tes biceps...), Olivier (a ta cool-attitude)

Romane (un vrai coup de coeur, ne change pas), Kewan (ma Maggy chérie, mon petit Kewaninou,
continue comme c¢a et viens faire de la réa), Claudia, Stéphane (el professor), Pierre (le charme

corse), Léopold, Dany (toujours agréable de travailler avec toi ou de trinquer au batteleur. Merci
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d’avoir été la pour ma premiére garde de « chef »), Thomas (’homme qui rougit plus vite que son
hombre, et surtout quelle gentillesse et motivation)

Fabien (ta bonne humeur et ton envie toujours présente), Emilien (Beau et brillant, trop pour de la
chirurgie... ;) faut qu’Adé te surveille) Thibault (merci a toi aussi d’avoir changé de spé, on y gagne),
Gabriel (le mec qui fait tourner un tableau de garde a lui seul !), Arnaud, Medhi (la force tranquille),
Claire, Julia, Wulfran, Louise, Eric, Nathan.

Audrey (ce chignon de garde ! Merci pour ce semestre, c’était un régal d’étre dans ton secteur. Tu
m’apprendras a faire du trapéze ?:p) , Quentin (mon chouchou, j'attend toujours que tu viennes a ta
séance d’essai), Baptiste (quel rebelle !), Anthony, Guillaume (mais t'étais en premiére année

toi ? ca me surprend toujours), Jérémy, et les autres pioupious que je ne connais pas.

Merci a vous de nous aider a rester jeunes, ou de nous faire déja passer pour des vieux cons... Merci
pour votre soutien psychologique nuit et jour. A vous la suite !!!

A L’équipe de la réanimation médico-chirurgicale de Saint-Roch Pasteur 2:
(aprés 4 passages je suis bien obligé de faire une catégorie entiere)

A vous tous, médecins, cadres, infirmiers.éres, aides-soignant.e.s, secrétaires. A Vous qui étes
devenus ma 2°™ famille et qui rendez le travail agréable au quotidien, ca a été un coup de foudre et

la passion est toujours la !

A I'équipé médicale :

Claire : a ton énergie, aux montagnes que tu arrives a déplacer, a toutes ces échographies
(avoue...les sondes abimées...c’est toi en fait!), a tes questions a faire blémir n'importe quel interne,
au champagne ! Ce fut une joie de se faire « Allardiser » et d’étre ton interne.

Eve-marie : a ton calme, ton humilité, ton investissement auprés des malades comme de nous, ton
élégance en blouse comme sur la glace ou sur la piste de danse ;). A tes « d’accord...et donc ?».
Merci de m’avoir tant de fois rassuré.

Corinne : une vraie mére, aimante, prévenante, protectrice, qu'on a peur de décevoir et qu'on
respecte tant. Et bien sur qu’on est jeune a 60 ans !!!

Sébastien : tu m'impressionneras toujours par tes connaissances, ta gentillesse, ta patience (car oui
tu peux rester 1h a regarder le tuyau de la sonde urinaire se vider avant de décider d’'une EER) et
cette capacité a surprendre tout le monde juste en mangeant une feuille de salade ! Tu es sans
doutes celui qui m’a offert le plus de son temps...et de ses cigarettes ! Merci pour tout.

Hervé : jespére que les suisses savent apprécier ton humour caustique ! Dommage qu’on n’ait pas
pu te garder.

Romain : la tempéte Carcy ! j'ai apprécié travailler avec toi.
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Aux cadres/IDE/AS : Sans qui rien ne pourrait fonctionner.
Nathalie (Pas de réanimation sans Mme Revel ! Tu sais faire en sorte qu’on entende ta voix méme

quand tu n’es pas la, quelle chefl!), Olivier (tu vas nous manquer), les Lautasses (moitié lautard,
moitié BOMBASSES), Otilia, Soléne, Benoit et Alex (les monstres, mais si drbles), Audrey,
Beaumont, Mathieu (Hummm Zimmerman JJ ), Pascal (un jour tu baisseras ta garde!), Mimo,
Marion, Lucie, Lulu (mais ou est ton fouet!), Magalie, Camille, Lilia, Laila, Disney (ma sceur de
cheveux!), Fred M (merci pour tes « et tu ne penses pas que I'on pourrait faire ca ?» qui ont aidé tant
de gardes), Myléne, Les Déborah, les Mélanie, Emeline, Marie-do’, les Laura, les Chloé, Kathy,
Sabrina (tellement content pour toi, mais un peu triste quand méme), Esther (un coup de coeur!),
Caro (tu es folle! Sache le...), Dany, Doudou, Céline, Emilie, SoSo, ChaCha, Gérald, Imen,
Sabrina, Jacky, (on te voit presque plus que les non-retraités !), Sandy (La bigboss!), Sabine

Vous étes trop nombreux pour mon petit cerveau...

Aux équipes que j’ai eu la chance de croiser

A I'équipe de Neurochirurgie :
Mes premiéres amours : inductions, intubation, VVC...Je ne pouvais pas espérer un meilleur début

gu’avec vous.

Manue (Tata Badia ! Merci d’amener toujours avec toi ta joie de vivre...et quelques potins, d’étre
toujours a I'écoute et de bons conseils), Gilles (a tes lunettes | Merci de prendre soin de tes jeunes
internes, de partager ton expérience et de t'étre caché sous la table pour surveiller ma premiére
induction solo), Babou (ces induction au soleil couchant), Zaz (I'intubation au petit doigt « tu vois qu'il

n’y a pas besoin de forcer »), Saby, Francois, Séverine, Fanny, Nagia, les Franck...

A I'équipe du Viscéral :

Andréa (La plus débrouillarde que j'ai jamais vu!), Mona, Arianna (jamais tu reviens?), Olivier (tes
sessions « bibliographie » de garde, comment méler travail et qualité de vie), Hanta (le cours de
fitness du matin en maternité), Francois, Philippe, Christophe (ces yeux...), Aurore, Sylvie,

Joffrey...

A I'équipe de la pédiatrie :

Francois (beaucoup de connaissances, un peu de folie!), Elisabeth (I'exigence ! j’ai beaucoup appris
a tes c6tés), Lucia (merci pour ta gentillesse), Jean-Paul (tes talents de photographe, méme pour les
underballs), Charlotte, Karin, Bogdan...

ATIULS : Ou I'on apprend I'élégance !

Guillaume (« euh...ici on fait pas comme ¢a, on attend le chef ! ». J'ai tout aimé a tes cbtés : étre ton
co-interne, ton interne, te battre a MarioKart, dire « OK google : met Miley Cyrus », inventer une
vaginette, parler pendant des heures, mettre Aya sur haut-parleur...Bref on ne s’ennuie jamais avec

toi. Tu es capable de tuer quelqu’un a coup de Moscow Mule et de le réanimer d’un fou rire),

16/40



Chloé (je me souviens étre ton externe pour ta premiére garde a St Roch...merde on vieillit), Clément
(comme quoi on peut étre beaugoss et venir de Reims), Victor (c’est toujours un plaisir de travailler
avec toi et heureusement car c’est souvent*, toujours prét et motivé), Macchi (quand j’ai commencé
tu devais déja t'arréter en novembre...), Fabien (rafraichissant, tu marques les esprits de tous et est
inoubliable!), Aurore (

Francky (de jour comme de nuit : un régal), Laurence (la main des I'anesthésistes) Betty (on le perd

docteur...), Gaby, Sophie (tes bons gateaux, ton grand coeur)...

A I'équipe de la maternité : que je n’ai vu que les soirs et Week end malheureusement.

Elodie (Tu fais parti des gens qui m’'ont donné envie de faire AR et a qui jaimerait ressembler un
jour ! A ta douceur...oui méme de voix..., a tes fromages et un peu de vin direct du producteur en
garde) , Isabelle (ton calme légendaire), Stéphanie (tellement pétillante), Anna-Lisa (tes coups de

gueule, ton dynamisme), Yoana, Agnes, Caro (que de glamour, jadore !), Florence...

A I'équipe du STCPO :

Rémi (Chef de service avant méme d’étre titulaire, si ¢a ce n’est pas du talent!), Stéphanie (qui

assure toutes les fonctions, merci pour ta joie), Laurianne, Julie, Sophie, Mathieu, Marion...

A I'équipe de Chirurgie Cardiaque : Désolé de vous avoir embéter avec un protocole que je n’ai pas
pu finir...Merci pour ce super semestre intense et trés enrichissant.

Diane (un vrai coup de coeur. A ta force, ta générosité, ta passion. Derriére ces faux-airs stricts une
tendresse touchante. Un immense merci pour tout!), Michéle, Philippe (merci de m’avoir appris
'ETO, d’avoir partager ton expérience), Arnaud C (ton assurance et ton calme) et Arnaud DLC (a
ces phrases sans fin A, ta gentillesse), Julien, Sophie, Héloise (soit je remonte, soit tu descends,
mais on se reverra en tout cas!), Charlyne (un plaisir déja depuis les sources, linfirmiére de
beaucoup de mes nuits;) ), Ameline, Ludovine, Edwige, Tam, Nathalie, Louisa, Angélique, Elodie,

Mégan...

A L’équipe du bloc opératoire d’antibes: Un de mes meilleurs semestres & vos cotés, équipe haute en
couleur.

Gianni (le chef de service le plus cool sur terre, et quel homme élégant A), Sebastien (une curiosité
et intelligence sans pareilles, un coté décalé délicieux), Yannick (toujours une histoire a raconter,
jattend toujours mon invitation au BBQ du manoir Fournier!), Felix (je peux dire que je suis amoureux
ou c’est too much ?), Vivien, David-Emmanuel (quelle classe), Alain (on fait quand la revanche?),
Quentin (ravi que tu repasses un peu par le CHU), Emma(Un peu connasse, mais qu’est-ce que
c’est bon!), Stéphanie (Coeur coeur étoile), Bernie, Isa, Nieves, Jean, Ruth, Mélanie...

Merci a tous d’avoir au moins lu jusqu’ici...Au cas ou, la thése c’est ce qui suit M

Et merci a tous d’avoir croisé ma route.
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ABBREVIATIONS:

ICU: Intensive Care Unit

SCCM: Society of Critical Care Medicine

PICS: Post Intensive Care Syndrome

ICU-AW: Intensive Care Unit Acquired Weakness
PTSD: Post Traumatic Stress Disorder

HRQOL.: Health-Related Quality Of Life

SAPS II: Simplified Acute Physiological Score |l
SOFA: Sepsis-related Organ Failure Assessment
APACHE II: Acute Physiology and Chronic Health Disease Classification System Il
ARDS: Acute Respiratory Distress Syndrome
SF-36: Short Form 36

PF: Physical Functioning

RP: Role limitations due to Physical health

BP: Bodily Pain

GH: General Health perceptions

VT: Vitality

SF: Social Functioning

RE: Role limitations relating to Emotion

MH: Mental Health

PCS: Physical Component Score

MCS: Mental Component Score

IES-R: Impact of Event Scale-Revised

HADS: Hospital Anxiety and Depression Scale
DSM-V: fifth version of the Diagnostic and Statistical Manual of Mental Disorders
CCI: Chronic Critical lliness
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1. INTRODUCTION

The goal of intensive care medicine is to take care of critically ill patients to decrease
their short-term mortality. In the past 30 years studies showed an intensive care unit (ICU)
mortality rate from 8,2% to 47,4%, depending on the case mix (1). Meanwhile, advances in
diagnosis, treatments and monitoring increased the survival after critical illness (2). Recently,
a multicenter European cohort study reported an ICU mortality of 22% and a subsequent
death rate of 21% in the year following ICU discharge (3). This emphasizes the frailty of
patients surviving ICU as they present numerous derangements. Indeed, experts have urged
investigators since 2002 to focus on quality of life, functional status, and morbidity in ICU
survivors (4).

In 2012 the Society of Critical Care Medicine (SCCM) defined the “Post Intensive
Care Syndrome” (PICS) (5). This syndrome includes new or worsened impairments in
physical (pulmonary function, ICU-acquired weakness), cognitive (memory, attention,
executive function, visuo-spatial ability), and mental health (post-traumatic stress disorder,
depression, anxiety). For example: 28% of patients mechanically ventilated for more than 3
days presented an ICU-Acquired Weakness (ICU-AW) (6), more than half of ICU survivors
developed cognitive impairment persisting for years (7) and 4 to 73% of survivors presented
symptoms of post-traumatic stress disorder (PTSD) (8), depression (9) and anxiety(10).

The physiopathology and mechanisms that lead to those impairments have not been
well characterized, due to the complex nature of the processes. However, some studies of
patients with ICU-delirium and long-term cognitive impairments identified structural changes
as brain atrophy (11). The inflammatory cascade associated with critical illness appears to
induce neuro-inflammation leading to apoptosis and atrophy associated with worse long-
term cognitive performance (12) or with ICU-AW (13).

Therefore, the development of PICS can affect patients long time after hospital
discharge and can lead to a decreased health-related quality of life (HRQOL). Numerous
studies showed worse post-ICU HRQOL in these patients compared with pre-admission
parameters or with population norms (14,15). However, the studied populations are
heterogeneous depending on their type (medical vs. surgical), their admission diagnosis,
and the inclusion/exclusion criteria. Thus, some studies focused only on septic, ARDS or
trauma patients, whereas others evaluated the HRQOL on a general ICU population but with

a majority of elective surgery(16,17).
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The aim of our study was to evaluate the HRQOL, the prevalence of PTSD, and the
symptoms of depression and anxiety, in survivors after hospitalisation in a medical surgical

intensive care unit.

2. PATIENTS AND METHODS

This is a single-center observational cohort study conducted in a medical and
surgical ICU at Pasteur 2 University Hospital of Nice, France. During the study period, the
staff in charge of patients included six to nine physicians working daily, six to nine residents
and nurses with a patients to nurse ratio of 2,5. The unit consisted of 18 beds mixed medical
and surgical until 2015 and then 34 beds without changes within the medical team.

The study was approved by the French Society of Anaesthesia and Intensive care or SFAR
(Société Francaise d’Anesthésie-Réanimation) ethic committee (ref IRB 00010254 - 2020 —
129).

2.1. INCLUSION

Between November 2012 and June 2018 every ICU-survivor with an admission
Sepsis-related Organ Failure Assessment (SOFA) score higher than 4 or duration of
mechanical ventilation > 48 hours was summoned for a post-ICU follow-up 6 months after
discharge. The post-ICU structured interview was conducted in the intensive care unit, face
to face, between the patient (with relative if needed), and an ICU team composed of an
intensivist, a psychologist and a nurse. When the patient could not attend the interview, he

was called to investigate the reason.

21/40



2.2. DATA COLLECTED

For every patient, we collected demographic and clinical data such as age, sex,
admission diagnosis, severity of illness measured by Simplified Acute Physiological Score |l
(SAPS 1) or SOFA, length of stay, days with mechanical ventilation, ventilator-acquired
pneumonia, use of vasopressor, acute kidney injury, and need for renal replacement therapy.

The HRQOL was assessed by the Short Form 36 (SF-36). It is a self-completed
questionnaire developed in the early 1990s and containing 36 items measuring eight multi-
item domains: physical functioning (PF), role limitation due to physical health (RP), bodily
pain (BP), general health perceptions (GH), vitality (VT), social functioning (SF), role
limitations relating to emotion (RE), and mental health (MH), each with values range from 0
(important impairment) to 100 (low impairment). Furthermore, specific scores could be
aggregated to form two other domains: a physical component score (PCS) offering a global
appreciation of PF, RP, BP, GH and a mental component score (MCS) which appreciate VT,
SF, RE, MH. This questionnaire has been validated for the general population but has also
been demonstrated to have acceptability, reliability and validity within the ICU population
(18). The French translation has been evaluated and validated (19).

According to the fifth version of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-V), PTSD regroups four major symptoms: intrusion, avoidance, negative
alterations in cognitions and mood, alterations in arousal and reactivity. The Impact of Event
Scale-Revised (IES-R) has been validated for the diagnosis of PTSD (20) and was the most
commonly used within the intensive care population (8,21). It is a 22-items scale divided into
three subscales: intrusion (8 items), avoidance (8 items) and hyper-arousal (6 items). Each
item is rated from O (not distressing at all) to 4 (extremely distressing). A score up to 30
allows to diagnose PTSD.

The hospital anxiety and depression scale (HADS) is a standard measure widely
used (9,10) in the assessment of emotional outcome after critical illness. It contains 14 items
relating to mood, seven for anxiety (HAD-A) and seven for depression (HAD-D). Each item is
rated from 0 (no symptom) to 3 (severe symptom). Scoring results in scales of 0-21 for
anxiety and depression respectively. Scores of 8-10/21 indicate the possibility of anxiety or

depression, and = 11/21 indicate that these are likely to be present.
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2.3. STATISTICAL ANALYSES

The data are described as their frequencies and percentages for the categorical
variables, and as their medians (25"-75" percentile range) for the quantitative variables.
Categorical variables were compared using the Chi-square test, Fisher’s exact test or the
Kruskal-Wallis test, as appropriate, and quantitative variables using Wilcoxon's ranked-sum
test or Mann-Whitney test. We used a stepwise logistic regression to estimate the odds
ratios and 95% confidence intervals to determine the association between the selected
factors and PCS or MCS. For model building, we introduced selected variables from
univariate analysis with p < 0.2. All the statistical tests used give significant values for a
value of p <0.05. This report is produced using open-source software R version 3.0.2 (2013-
09-25), and LATEX, on an i386-w64-mingw32 platform.
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3. RESULTS

FIGURE 1: Flow chart.

- 609 : before 48h in ICU (55%)
- 502 : after 48h in ICU (45%)

Deaths: n = 1111 (27%)

=S

Do not meet inclusion criteria : n = 1883

OFA <4 of VM < 48h

= lost of follow-up, unable to reach

Exclusion : n = 242

- 21

Non-Consultation group
n= 479

- 85 : too sick, hospitalised, rehabilitation (18%)
- 92 : non survivors at 6 month (19%)

10in ICU
82 after ICU
: declined to participate / uninterested (4%)

- 90 : not resident in Nice or France (19%)
- 108 : no reason (23%)
- 83 : lost of follow up (17%)
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3.1. POPULATION

During the study period 4069 patients were admitted in the medical surgical ICU of
the Nice University Hospital, France (figure 1). The ICU mortality rate reached 27% divided
in 55% in the first 48 hours and 45% afterward. Among the 2958 survivors, 1883 did not
meet the inclusion criteria and 242 were lost to follow up. Consequently, 833 patients were
summoned to the post-ICU follow-up. Finally, 354 attended the consultation at a median time
of 7[6-8] months after ICU discharge. The 6 months mortality rate was 23%. Their median
ICU length of stay was 16 [9-26] days, with a median duration of mechanical ventilation of 8
[4-13] days and the median SAPS Il and SOFA scores were respectively of 32 [29-50] and 8
[6-10].

Patients evaluated at the follow-up consultation were younger than those who did not
attend the consultation (52 [34-63] vs. 58 [46-70] years respectively p < 0.07), were more
likely to be men (73% vs. 65% p = 0,03) and presented a lower SAPS Il score (39 [29-50]
vs. 42 [31-55] p = 0.03). The other parameters were not different between these groups
(table 1). The reasons for admission were, in order of frequency: neurological, traumatic,
septic shock, ARDS and then cardiac arrest. Patients from the “others” category were mostly
surgical patients (thoracic, vascular, visceral surgery).

The characteristics of the consultation group were analysed according to the
admission diagnosis (table 2 and figure 2). Traumatic and neurological patients were the
youngest, 46 [29-58] and 46 [29-58] years respectively. Cardiac arrest and septic patients
exhibited the highest severity with SAPS |l scores at 51 [46-67] and 49 [35-59], and SOFA
scores at 10 [9-11] and 9 [6-12] respectively. In contrast trauma patients without brain injury
exhibited the lowest severity scores, SAPS Il = 33 [24-45] and SOFA = 7 [4-10]. The ICU
and hospital length of stay was the shortest for cardiac arrest, 9 [6-11] and 18 [14-22] days
respectively. The mechanical ventilation duration was the longest in ARDS patients with a
median of 10 [8-18] days.
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TABLE 1: Baseline and ICU characteristics of patients attending or not the post-ICU

consultation.
VARIABLES NO CONSULTATION CONSULTATION P
(N =479) (N = 354)

Age (years) 58 [46-70] 52 [34-63] <0.01
Male sex No (%) 307 (65%) 256 (73%) 0.03
SAPS I 42 [31-55] 39 [29-50] 0.03
SOFA 8 [6-10] 8[6-10] 0.97
ICU LOS (days) 15 [9-28] 16 [9-26] 0.78
Hospital LOS (days) 30 [18-50] 30 [20-43] 0.56
Day with MV (days) 8 [3-15] 8[4-13] 0.53
Reason for admission 0.75

- Cardiac arrest, No (%) 34 (7%) 22 (6%)

- ARDS, No (%) 50 (10%) 33 (9%)

- Neurological, No (%) 172 (36%) 132 (37%)

- Septic shock, No (%) 69 (14%) 48 (14%)

- Traumatic, No (%) 107 (22%) 101 (29%)

- Others, No (%) 47 (10%) 18 (5%)
Tracheotomy, No (%) 118 (25%) 84 (24%) 0.62
Ventilator acquired pneumonia, No (%) 209 (45%) 150 (43%) 0.30
Vasopressor use, No (%) 308 (66%) 231 (67%) 0.61
Acute Kidney Injury 0.48

- no, No (%) 278 (61%) 207 (61%)

- KDIGO 1, No (%) 75 (16%) 52 (15%)

- KDIGO 2, No (%) 57 (12%) 47 (14%)

- KDIGO 3, No (%) 48 (11%) 35 (10%)
Need for RRT during ICU, No (%) 63 (13%) 48 (14%) 0.78
Need for RRT after ICU, No (%) 4 (1,5%) 9 (2,7%) 0.13
Transfusion, No (%) 227 (50%) 178 (54%) 0.90

Data are expressed as median [interquartile range] or n (%).
SOFA: Sepsis-related Organ Failure Assessment, SAPS: Simplified Acute Physiology Score, ICU: Intensive Care
Unit, LOS: Length of stay, MV: Mechanical Ventilation, RRT: Renal Replacement Therapy
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TABLE 2: Baseline and ICU characteristics of patients from the consultation group,

according to the admission diagnosis.

VARIABLES CARDIAC ARDS NEURO- SEPTIC TRAUMA OTHERS P
ARREST N=33 LOGICAL SHOCK N=101 N=18
N =22 N =132 N =48
Age (years) 57 54 46 60 46 63 <0.01
[46-65] [47-61] [29-62] [52-71] [29-58] [50-73]
Male gender 16 29 88 29 81 14 0.13
(76%) (88%) (67%) (60%) (79%) (78%)
SOFA 10 7 8 9 7 7 0.001
[9-11] [4-10] [6-10] [6-12] [4-10] [2-8]
SAPS I 51 40 40 49 33 41 <0.01
[46-67] [26-48] [32-49] [35-59] [24-45] [26-58]
ICU LOS (days) 9 16 19 12 16 13 0.007
[6-11] [12-25] [11-28] [7-19] [10-29] [7-20]
Hospital LOS (days) 18 32 31 29 31 32 0.011
[14-22] [25-47] [20-43] [18-41] [22-46] [21-34]
Days with MV (days) 5 10 8 7 9 3 0.005
[3-7] [8-18] [4-14] [3-10] [3-17] [1-9]
Ventilator acquired 7 11 67 12 50 4 0.02
pneumonia, No (%) (33%) (33%) (52%) (25%) (50%) (25%)
Vasopressor use, 14 18 67 46 76 1 <0.01
No (%) (67% (55%) (52%) (96%) (76%) (69%)

Data are expressed as median [interquartile range] or n (%).
SOFA: Sepsis-related Organ Failure Assessment, SAPS: Simplified Acute Physiology Score, ICU: Intensive Care
Unit, LOS: Length of stay, MV: Mechanical Ventilation.
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FIGURE 2: Comparison of ICU characteristics in patients from the Consultation group,
according to the admission diagnosis.
Data are illustrated by box and whiskers with median, interquartile range, 10" and 90" percentile.

ARDS: Acute Respiratory Distress Syndrome, SOFA: Sepsis-related Organ Failure Assessment, SAPS:
Simplified Acute Physiology Score, ICU: Intensive Care Unit, LOS: Length of Stay, MV: Mechanical Ventilation.
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3.2. HEALTH-RELATED QUALITY OF LIFE

The different domains of the SF-36 reported in figure 3, showed a lower score for
role limitation due to physical health (RP), 0 [0-25] and role limitations related to emotion
(RE), 17 [0-501].

FIGURE 3: Health-related quality of life (HRQOL) in patients at 6 months after intensive

care unit treatment.

Data are illustrated by box and whiskers with median, interquartile range, 10" and 90" percentile.
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Most of the different domains of the SF-36 were not different across admission
diagnosis (table 3) except physical functioning (p=0,001), social functioning (p=0,01) and
physical component score (p=0,007). The results of the two-by-two comparison according to
the admission diagnosis for those 3 parameters are depicted in figure 4.

The HRQOL was the highest for cardiac arrest and neurological patients with PCS of
58 [38-73] and 48 [34-66] respectively, due to high PF score of 83 [66-90] and 70 [44-85].
Conversely, the lowest values were found in septic shock and trauma patients with PCS of
36 [26-56] and 38 [23-53] respectively, due to low PF score of 40 [10-80] and 45 [25-75].
Thus, trauma and septic shock patients had a significant difference in PF and PCS vs.
cardiac arrest and neurological patients (figure 4). Trauma patients exhibited the lowest SF
score of 50 [38-63], statistically lower only with ARDS patients (p=0.007).
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TABLE 3: Results of SF-36 domains at 6 months after ICU treatment, according to the

admission diagnosis.
VARIABLES CARDIAC ARDS NEURO- SEPTIC TRAUMA OTHERS P
ARREST LOGICAL SHOCK
PF 83[66-90] 55[35-80] 70[44-85] 40[10-80] 45 [25-75] 70 [45-80] 0.001
RP 25[0-47]  0][0-50] 0 [0-25] 0 [0-25] 0[0-13]  13[0-31] 0.08
BP 68 [46-88] 58[33-88] 58[42-90] 55[33-80] 45[24-67] 68 [58-90] 0.02
GH 63 [45-70] 50[35-70] 60[35-75] 45[35-65] 53 [40-65] 58 [45-70] 0.44
VT 55[38-60] 45[20-60] 48[30-62] 45[30-55] 40[25-57] 50 [35-60] 0.56
SF 75[28-88] 75[50-88] 63[25-75] 63[38-80] 50([38-63] 69 [50-91] 0.01
RE 17[0-50]  17[0-50]  17[0-50]  17[0-50] O [0-50] 9 [0-50] 0.75
MH 70[53-72] 68[52-84] 64[44-80] 64 [48-76] 56 [44-72] 52 [48-80] 0.52
MCS 48 [34-71] 49[35-72] 44[29-63] 47[33-64] 41[29-54] 49 [37-56] 0.41
PCS 58 [38-73] 41[25-62] 48[34-66] 36[26-56] 38[23-53] 51 [39-57] 0.007

Data are expressed as median [interquartile range] or n (%).

ARDS: Acute Respiratory Distress Syndrome, PF: Physical Functioning, RP: Role limitation due to Physical

health, BP: Bodily Pain, GH: General Health perceptions, VT: Vitality, SF: Social Functioning, RE: Role limitations

relating to Emotion, MH: Mental Health, PCS: Physical Component Score, MCS: Mental Component Score
Missing data for MCS/PCS: 15.8%

FIGURE 4: Comparison of SF-36 domains Physical Functioning, Social Functioning and

Physical Component Score at 6 months after ICU treatment.

Data are illustrated by box and whiskers with median, interquartile range, 10" and 90t" percentile.
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3.3. ANXIETY AND DEPRESSION

The IES-R and HAD questionnaire were completed by 78.3% and 81.1% of patients.
As shown in table 4, 22% of patients presented a probable diagnosis of anxiety and 19% a
probable diagnosis of depression. The threshold score of PTSD was reached by 17% of
patients. The comparison of anxiety and depression parameters between admission
diagnosis did not reach statistical significance. The IES-R median score was different across

groups (p=0.018) but without clinical difference in the diagnosis of PTSD (p=0.11).

TABLE 4: Neuropsychological scores (HAD-A, HAD-D, IES-R) and diagnosis of

psychological disorders at 6 months after intensive care unit hospitalisation.

VARIABLES TOTAL CARDIAC ARDS NEURO- SEPTIC TRAUMA OTHERS P
ARREST LOGICAL SHOCK
HAD A 6 7 6 6 7 6 7 0.53
[3-10] [5-9] [3-10] [3-11] [3-10] [3-9] [4-9]
HAD D 5 6 4 5 5 7 6 0.68
[2-9] [2-8] [1-9] [2-10] [2-9] [3-10] [4-9]
Anxiety 64 4 7 27 10 14 2 0.68
(22%) (22%) (24%) (27%) (25%) (16%) (13%)
Depression 55 2 6 23 8 15 1 0.72
(19%) (11%) (21%) (23%) (20%) (18%) (7%)
IESR 15 28 13 13 20 16 14 0.018
[6-30] [8-43] [3-31] [2-26] [7-32] [9-33] [1-26]
PTSD 47 6 4 11 6 19 1 0.11
(17%) (33%) (15%) (11%) (16%) (23%) (7%)

Data are expressed as median [interquartile range] or n (%).

HAD: Hospital Anxiety and Depression, IES-R: Impact of Event Scale-Revised, PTSD: Post Traumatic Stress
Disorder.

Missing data: 21.7% for IES-R, 18.9% for HAD

3.4. FACTORS ASSOCIATED WITH HRQOL AT 6 MONTHS

The univariate analysis found that PCS was associated with: gender (p=0,025),
admission diagnosis (p=0.024), hospital length of stay (p<0.0001), PTSD (p=0.0008),
anxiety (p<0.0001), depression (p<0.0001) and MCS (p<0.0001). We also found that MCS
was associated with PTSD (p<0.0001), anxiety (p<0.0001), depression (p<0.0001) and PCS
(p<0.0001) (table 5 and 6).

We performed a multivariate regression with variables with p-value < 0.05 to highlight
the risk factors of a PCS and MCS under their median value in our cohort. The analysis
found that male sex (OR=2.35, IC95% 1.10-5.00: p=0.027), neurological admission
diagnosis (OR=2.89, 1C95% 1.42-5.88: p=0.003), better MCS (OR=1.11, 1C95% 1.08-1.14:
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p<0.0001) and shorter hospital LOS (OR=0,97, 1C95% 0.95-0.99: p<0.0001) were
associated with a PCS score above the median 6 months after ICU discharge (table 5).

We observed an association between anxiety (OR=0.18, 1C95% 0.06-0.52: p=0.001),
depression (OR=0.15, 1C95% 0.03-0.70: p=0.02) and better PCS (0R=1.08, 1C95% 1.06-
1.11, p<0.0001) with a MCS above the median at 6 months after discharge.

TABLE 5: Factors associated with 6-months PCS

VARIABLES N STATISTIC* Inf PCS N STATISTIC* Sup P
PCS
Age (years) 150 52 [37-62] 148 48 [27-63] 0.083
Sex F 48 32% 30 20% 0.025
M 102 68% 118 80%
Admission Diagnosis
Cardiac arrest 6 4% 12 8% 0.024
ARDS 17 1% 12 8%
Neurological 45 30% 63 42%
Septic shock 26 17% 15 10%
Trauma 52 35% 38 26%
Others 4 3% 9 6%
SAPS 2 149 38 [29-50] 148 40 [31-48] 0.96
ICU LOS (days) 150 17 [10 -28] 149 14 [9-23] 0.091
Hospital LOS (days) 144 34 [23-47] 139 26 [18-34] < 0.0001
Days with MV (days) 149 8[4-13] 147 7[3.5-12] 0.67
PTSD NO 96 75% 121 91% 0.0008
YES 32 25% 12 9%
N/A 22 16
Anxiety NO 84 63% 123 91% <0,0001
YES 49 37 12 9%
N/A 17 14
Depression NO 85 64% 131 97% <0,0001
YES 48 36% 4 3%
N/A 17 14
_ MULTVARIATE ANALYSIS: FACTORS ASSOCIATED WITH PCS SUPERIORTONEDNVALUE
VARIABLES OR ICMIN ICmAX P
Male sex 2.35 1.10 5.00 0.027
Admission diagnosis : 2.89 1.42 5.88 0.003
neurological
Hospital LOS (days) 0.97 0.97 0.99 <0.0001
MCS 1.1 1.08 1.14 <0.0001
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TABLE 6: Factors associated with 6-months MCS

VARIABLES N STATISTIC* Inf N STATISTIC* Sup P
MCs McCs
Age (years) 152 52 [36-62] 147 47 [30-62] 0.26
Sex F 44 29% 34 23% 0.29
M 108 71% 113 77%
Admission Diagnosis 0.29
Cardiac arrest 7 5% 11 7%
ARDS 12 8% 17 12%
Neurological 57 37% 51 35%
Septic shock 18 12% 23 16%
Trauma 53 35% 37 25%
Others 5 3% 8 5%
SAPS 2 150 37 [29-47] 147 40 [31-52] 0.24
ICU LOS (days) 152 15 [9-24] 147 16 [9-28] 0.61
Hospital LOS (days) 147 31 [20-42] 136 29 [19-41] 0.34
Days with MV (days) 151 7 [4-12] 145 8 [4-14] 0.25
PTSD NO 90 71% 127 94% <0.0001
YES 36 29% 8 6%
N/A 26 12
Anxiety NO 76 58% 131 96% <0.0001
YES 55 42% 6 4%
N/A 21 10
Depression NO 81 62% 135 99% <0.0001
YES 50 38% 2 1%
N/A 21 10
| MULTVARIATE ANALYSIS: FACTORS ASSOCIATED WITH MCS SUPERIOR TOMEDIANVALUE
VARIABLES OR ICMIN ICmAX P
Anxiety 0.18 0.006 0.52 0.001
Depression 0.15 0.03 0.70 0.02
PCS 1.08 1.06 1.11 <0.0001
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4. DISCUSSION

This study analysed the HRQOL of critically patients at 6 months after ICU discharge.
Our main results showed alterations of the different domains of the SF-36 score with a weak
influence of admission diagnosis and significant presence of anxiety, depression and PTSD
affecting one patient in five. Better PCS was associated with male sex, neurological
diagnosis, short hospital length of stay and better MCS was associated with the absence of
anxiety or depression and with better PCS.

Compared to another general ICU population of the ICON study based on 730
centres worldwide, our population is more severe with higher SOFA scores = 8 [6 — 10] vs.
6.3 [4 — 2], and ICU mortality rate 27% vs. 14%, with more trauma and septic shock patients
30% vs. 7% and 14% vs. 10% respectively (22).

We did not compare our results to the general population, because it does consider
the pre-existing morbidity of patients admitted to ICU. Moreover several studies have
already shown that HRQOL after intensive care unit treatment was worse than age and sex
matched norms (6,16,23-26). Studies assessed the pre-admission HRQOL (16,17,23,25,27)
by asking patients to complete the questionnaire at the beginning of their stay in ICU. We did
not do the same because of the recall bias and because the iliness experience may
influence the assessment. Furthermore, we selected the most severe patients, who were
mostly enable to do so.

Our study reports different alterations of SF-36 domains and components according
to the admission diagnosis. Thus, trauma patients presented lower Physical Component
Score, Physical Functioning and Social Functioning despite younger age and lower SAPS 2
and SOFA scores. It might be explained by the major influence of critical illness in patients
with less pre-existing morbidity: for example, loss of work or disability related to decreased
physical integrity. In 2010, Myhren and al.(23) found similar results, with mean physical
functioning and general health scores significantly different between trauma and medical
patients. However, a recent study (28) reported a poor HRQOL in trauma patients 1 year
after ICU discharge with PCS = 31 [23-40] and MCS = 28 [24-47], without statistical
significance compared to non-trauma patients.

Septic shock patients exhibited also lower Physical Functioning and Physical
Component Score 6 months after ICU discharge. The comparison with published data is
difficult because of conflicting results reporting: a worse HRQOL (14,27), but also a better
HRQOL (15,26,29). The concept of chronic critical illness (CCI) could explain these

differences. It is an emerging phenotype of sepsis survivors with persistent inflammation,
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immunosuppression and catabolism (30), clinically defined as persistent organ dysfunction.
This chronic low-inflammation state might limit physical rehabilitation and impair the HRQOL
(27). Thus, it would be important to identify patients affected by CCI but the consensual
definition does not exist (31).

On the contrary, cardiac arrest patients presented the highest HRQOL with higher PF
and PCS, despite highest SAPS Il and SOFA scores. This observation is consistent with a
review reporting a comparable HRQOL in cardiac arrest survivors compared to a matched
population (14). The apparent discrepancy between the worst severity scores and the best
HRQOL can easily be explained. Few cardiac arrest patients survive their ICU admission
with early death due mainly to cardiovascular failure and late death associated to
neurological failure. In the latter case, most patients die after withdrawal or withholding of
care. Thus, only patients with a good neurological outcome are discharged from ICU.

Nineteen percent of ICU-survivors presented a probable diagnosis of depression at
6 months after ICU discharge. A recent meta-analysis reported similar percentages of
depression’s prevalence at 3 and 6 months (17%) (9). Pre-ICU psychologic morbidities and
psychologic distress symptoms during the ICU stay are associated with depressive
symptoms. Unfortunately, we did not collect those informations in our cohort. Anxiety was
found in 22% of ICU-survivors at 6 months in our study, using a HAD-A cut-off =2 11, which is
also found in a meta-analysis (10). Finally, 17% of patients were diagnosed with PTSD,
using an IES-R cut-off 230, which is consistent with the prevalence found in the literature
(8,21,32). The admission diagnosis does not seem to influence our results as previously
reported in two meta analysis (8,32).

We identified male gender, admission for neurological reason, shorter hospital length
of stay, absence of anxiety or depression as associated with better HRQOL 6 months after
ICU discharge. A gender difference in HRQOL after ICU is not frequently observed, but
studies have described a worse HRQOL in female after stroke (33) or sepsis (26). In our
study neurological admission diagnosis was associated with better PCS. We may assume
that those patients might have cognitive impairment and might not realize (or have a
different perception) of the deterioration in their quality of life and their physical capacities. It
should be added that the neurological category includes brain injury and other cerebral
pathology such as subarachnoid haemorrhage or stroke. Other factors have been previously
reported in the literature to be associated with poor HRQOL after ICU stay as older age,
ARDS, SAPS II, duration of mechanical ventilation, co-morbidities, tracheotomy, PTSD
(16,25,27,31,32). Interestingly, PCS is associated to a higher MCS and conversely. No
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studies analysed specifically the association between these domains but we can assume
that they are strongly linked.

The main limitation of our study lies in its a single-center character, making our
results difficult to extrapolate to other intensive care populations. Our case mix includes
many trauma patients (around 30%) and few medical patients. In a recent study conducted
in 21 ICU in France and Belgium, only 8% of patients presented a trauma (28). Furthermore,
we did not exclude patients with head injury or cognitive impairment unlike most
studies(16,23,26,28,34,35). Then, as detailed previously, we did not compare the HRQOL of
our cohort to that of the general population nor to the pre-ICU HRQOL. The time of the post-
ICU consultation at 6 months may represent another weakness, but the greatest
improvements in quality of life seem to happen in this window (14,15). A longer follow-up
period of 1 or 2 years might capture more changes with a higher risk to lose patients. Finally,
the response rate (42%) seems lower than most of other studies reviewed (14,15,29). This
difference lies in the nature of the post-ICU interview, face-to-face in our study vs. mails
questionnaires or phone-calls interviews. This emphasizes the difficulties to establish a

consultation dedicated to the evaluation of post-ICU complications.

In conclusion, ICU-survivors presented a low HRQOL mainly in SF-36 domains RE
and RP, 6 months after ICU discharge. Cardiac arrest patients and neurological patients
seem to exhibit the best HRQOL whereas septic shock and trauma patients present the
worst scores. Anxiety, depression and PTSD were found in around one patient in five without
difference across admission diagnosis. Male gender, admission for neurological reason,
shorter hospital length of stay, absence of anxiety or depression are associated with better
HRQOL 6 months after ICU discharge.
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ABSTRACT

Introduction
Recent studies reported a post intensive care syndrome and its consequences on the health-related
quality of life (HRQOL). The aim of this study was to evaluate the HRQOL, the prevalence of PTSD,

depression and anxiety after hospitalisation in intensive care unit.

Patients and Methods

We performed a single-center observational study between November 2012 and June 2018. We
summoned ICU-survivor, with an admission Sepsis-related Organ Failure Assessment score higher
than 4 or duration of mechanical ventilation > 48 hours, for a post-ICU follow-up 6 months after
discharge. We collected demographic data and admissions diagnosis. We evaluated HRQOL, PTSD,
anxiety and depression with the questionnaires Short-Form 36 (SF-36), Impact of Event Scale-

Revised and the hospital anxiety and depression scale respectively.

Results

354 patients attended the consultation at a median time of 7[6-8] months after ICU discharge. These
patients exhibited alterations of the SF-36 score with the lowest for role limitation due to physical
health, 0 [0-25] and role limitation related to emotion, 17 [0-50]. The best HRQOL scores were
reported in cardiac arrest and neurological patients with a physical component score (PCS) of 58 [38-
73] and 48 [34-66] respectively. The lowest values were found in septic shock and trauma patients
with PCS of 36 [26-56] and 38 [23-53] respectively. We found a significant prevalence of anxiety
(22%), depression (19%) and PTSD (17%). We found that male sex, neurological admission
diagnosis, better mental component score MCS and shorter hospital LOS were associated with a
PCS score above the median, and that anxiety, depression and better PCS were associated with a
MCS above the median.

Conclusion:

ICU-survivors present a low HRQOL mainly in SF-36 domains RE and RP, 6 months after ICU.
Cardiac arrest and neurological patients seem to exhibit the best HRQOL whereas septic shock and
trauma patients present the worst. Anxiety, depression and PTSD were found in around one patient in
five without difference across admission diagnosis. Male gender, admission for neurological reason,
shorter hospital length of stay, absence of anxiety or depression are associated with better HRQOL 6

months after ICU discharge.
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