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tu es une fourmi, mais tu es bien trop élégante pour ça.

Arnaud, Arni, Krizi-Ouzou, fervent supporter de l’OM originaire de Paris et aficionado de Jul.

Jamais je ne t’ai entendu dire non pour partager un verre ou un bon moment. J’espère que la

future Majolie tiendra ça de toi, plutôt que ta passion des marseillais.

Vinciane, passionnée de Céline Dion et d’anecdotes de travail qui coupent l’appétit. Je te

souhaite de t’épanouir dans la maternité comme tu permets à tes patientes de le faire.

Camille, je t’ai connue Pochard et déjà grand-mère, avec ton bandeau et tes soupes. Ton déficit

complet en second degré est je le crois incurable, désolé de te l’annoncer comme ça.

Etienne, que rien ne rend plus heureux qu’une bière avec du saucisson, y compris sa femme. Je

vous souhaite encore de nombreuses années de bonheur.

Chloé, l’écologiste en avion. Tu penseras à te décontaminer après tous ces voyages, c’est infesté

de BLSE et d’EPC là-bas. N’oublie pas de rentrer, il faudra bien reprendre le travail un jour.

Matthieu, la machine de vélo, dont les plus belles performances auront été de vivre avec Chloé

et d’avoir couché Arnaud à Orange.

Carole, la fille prodigue globe-trotteuse qui a commis l’irréparable. Il me tarde d’entendre tes

histoires du bout du monde, mais par pitié pas sur Messenger.

Pauline, la latino hollandaise au grand coeur. Toujours disponible pour aider son prochain, que

ce soit pour reprendre une garde ou pour fonder une famille avec un jeune défavorisé.

Vincent, à l’Origine le communiste du 13, je ne sais pas à quel croisement tu t’es perdu.

Deuxième fan de l’OM de la famille mais n’ayant jamais assisté à un match sans voir double.

Bon courage pour le Marseille - Cassis après cette préparation intense.

Mathis Willynck-Rasoanarivo, je me chauffe et je ne vérifie même pas l’orthographe.

Bienvenue et bon courage pour apprendre à écrire ton nom. Si Margaux ne te mange pas d’ici là.

Marion S., petit bout de femme devenue la plus massive athlète d’Occitanie en quelques années.

Je te dirais bien qu’il me tarde de reprendre les entraînements avec toi, mais je ne serais même

pas capable de te suivre de loin.

Marion L., pédiatre, neurologue, nageuse quelle que soit la température de l’eau, alpiniste,

gymnaste, danseuse… peux-tu laisser quelques domaines aux autres s’il-te-plaît ? Merci de nous

réunir chaque année à Orange pour continuer à faire vivre cette famille.
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A la meilleure (et à ses parents),

Célie, seulement 11 ans que l’on se connaît, mais c’est comme si on avait grandi ensemble. Si je

n’avais à garder qu’un seul événement de l’école de sages-femmes, ça serait ta rencontre. Tu as

rendu ce semestre parisien moins abominable au moins une fois par semaine (désolé de ne pas

avoir pu faire de Possession). Tu apportes de la douceur dans nos vies et du lien dans tout notre

groupe, c’est d’ailleurs grâce à toi si j’en fais partie. Merci de nous aider à nous retrouver au

moins une fois chaque année, chaque édition est meilleure que la précédente. Dominique et

Jésus, vous y jouez un grand rôle et pour ça je vous remercie également.

Au Mur (et à vos mamans),

Je pensais que vous seriez les plus faciles à remercier, mais j’ai tellement de souvenirs qui me

viennent en tête que je ne sais plus lesquels écrire.

Rémi, anciennement l’idiot du village qui ne mérite plus ce titre depuis qu’il nous a tous

dépassés à l’ECN et qu’il a fini son REMICADE. Souvent très drôle, parfois malgré toi, tu restes

l’une des personnes les plus attachantes que je connaisse. Inès, je suis persuadé qu’il est meilleur

chaque jour depuis votre rencontre.

Pierre-Adrien, la tour de contrôle, l’étoile polaire, la calme dans la tempête. Ton côté rêveur est

toujours apaisant. Merci de nous avoir sauvé la vie dans cette randonnée et surtout merci de nous

avoir fait assister au plus beau des mariages avec Alice le mois dernier, vous étiez tout

simplement superbes. Même Alice.

Baptiste, le grand danois sportif capable de se mettre sous corticoïdes afin de traverser la France

de nuit pour un ami. C’est peut-être un détail pour vous, mais pour moi ça veut dire beaucoup. Je

te souhaite le meilleur avec Aline.

Victor, le presque-Michel Sardou féru de chanson française mais détrôné au karaoké sur du

Balavoine. Quelle indignité. Tu es une bien meilleure personne que tu ne veux le laisser croire,

mais vire cette moustache pour l’amour du ciel. Beaucoup d’amour avec Lisa dans votre élevage

d’hamsters.

James, cette légende qui n’apparaît qu’une fois tous les deux ans les soirs de pleine lune.

Brillant MAR à mi-chemin entre Moundir et un grand-père en canne. Longue vie avec

Marie-Laëtitia.
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A ma famille,

Papa et Maman, vous êtes responsables de ce que je suis devenu et en particulier de mes

réussites. Lire la fierté dans vos yeux est le meilleur moteur dont je puisse rêver. Vous donnez du

relief à chacun des événements de ma vie, professionnelle ou personnelle. J’espère entendre le

clic régulier du premier et le rire éclatant de la seconde jusqu’à la fin des temps. Pour n’avoir

jamais manqué de rien et surtout pour n'avoir jamais eu besoin de penser à demander ni amour ni

soutien, merci. Cette thèse est pour vous.

Arezki, pour m’avoir appris à m’affirmer et avoir fait le maximum pour me défendre depuis que

je suis petit, mais également pour m’avoir transmis la passion de Dragon Ball Z, merci.

Myriam, la femme la plus solaire et la plus indépendante que je connaisse. Je te dois beaucoup :

de savoir lacer mes chaussures jusqu’à apprendre à me débrouiller seul. J’espère avoir un jour ta

répartie si frappante et ta générosité légendaire. Vous vous êtes bien trouvés avec Clément. Pour

ton sourire qui illumine chaque pièce dans laquelle tu te trouves, merci.

Je vous aime.

A ma moitié,

Esra. Depuis le premier jour où tu ne t’habillais que de noir mais n’étais définitivement pas émo,

jusqu’à aujourd’hui où tu devrais parfois lever le pied sur les fleurs, ta présence illumine mon

quotidien. Tu me comprends sans que je n’aie besoin de parler, me rassure sans que je n’aie

besoin de le demander, me nourris alors même que j’ai déjà trop mangé. Merci d’arriver à me

supporter même quand j’ai décidé d’être insupportable. Dürt.

Je t’aime.

Au chat,

Doudou, merci pour tes ronronnements et pour être le plus doux à caresser, mais aussi à regarder

(désolé Esra). Arrête de gratter la nuit maintenant.

J’aimerais finir en remerciant Alexandre Astier pour Kaamelott qui m’a accompagné depuis le

début de mes études et en ne remerciant pas Meta Platforms, Inc. pour tout le temps perdu sur

vos applications.
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Vous avez lu les remerciements et n’arrivez pas à reprendre le fil ?

Joignez l’utile au moyennement agréable.
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Sigles

AKI acute kidney failure

ALL acute lymphoblastic leukemia

AML acute myeloid leukemia

ARF acute respiratory failure

CAR-T chimeric antigen receptor-T

CKD chronic kidney disease

CLL chronic lymphocytic leukemia

CML chronic myeloid leukemia

H-LOS hospital length of stay

HL Hodgkin’s lymphoma

HM hematological malignancy

HSCT hematopoietic stem cell transplantation

ICU-LOS intensive care unit length of stay

IQR interquartile range

IRB institutional review board

ISN International Society of Nephrology

KDIGO Kidney Disease : Improving Global Outcomes

MDS myelodysplastic syndrome

MIR médecine intensive - réanimation

MM multiple myeloma

MPL myeloproliferative syndrome

NHL non-Hodgkin's lymphoma

OR odds ratio

OS overall survival

PS performance status

RFS relapse-free survival

RRT renal replacement therapy

SAPS II simplified acute physiology score II

SD standard deviation

SOFA sequential organ failure assessment

SSC Survival Sepsis Campaign
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1. Introduction

Hematological malignancies (HM) represent 12% of newly-diagnosed cancer cases [1]. During

their course, 15 to 22% of these patients will be admitted to the intensive care unit (ICU) [2,3].

Their prognosis has improved considerably over the last decades, resulting in a significant

decrease in mortality. Several factors contribute to this improvement: the development of

supportive care and novel curative therapies, earlier admission and better selection of patients

who could benefit from their admission [4–7]. The occurrence of organ failures is a well-known

poor prognostic factor that has a significant impact on the survival and on the long term outcome

of these patients [8,9].

Acute kidney injury (AKI) is common in the ICU, representing 20 to 40% of the general critical

care population [10–12]. It is associated with a significant increase in mortality, length of stay

and hospitalization costs, as well as higher cardiovascular morbidity and impact on subsequent

renal function [10,11,13–15]. Patients with HM are particularly prone to develop AKI. An

increased susceptibility to shock, sepsis or the occurrence of specific complications such as

tumor lysis syndrome, renal invasion or chemotherapy toxicity can expose up to 75% of these

patients to this condition [16–23].

The occurrence of AKI in these patients substantially alters their prognosis. Mortality rates as

high as 88% have been described in the most severe cases of AKI requiring renal replacement

therapy (RRT) in allogeneic hematopoietic stem cell transplantation (HSCT) patients [4,16–19].

The development of AKI and its possible perpetuation may also limit the use of chemotherapy or

increase its toxicity and thus potentially modify the disease course [16–18,23,24]

However, most of these data come from studies dating back several years. In more recent studies,

the heterogeneities in patient selection and in the various used definitions precludes any

generalization of these results [17,25,26]. In addition, long-term outcomes of the ICU survivors

have never been described to our knowledge.

We thus designed this study to evaluate the impact of the occurrence of AKI on long-term

prognosis, outcome and management in patients with HM who survived their admission to

critical care.
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2. Material and methods
2.1. Design

This retrospective study was carried out in our ICU in the Lapeyronie University Hospital

(Montpellier, France). It is a 20-bed unit admitting approximately nine hundred patients per year,

sixty of whom come from the hematology ward.

The hematology department is located in the Saint-Eloi University Hospital (Montpellier,

France), 1.5 kilometer away from the Lapeyronie ICU. Senior intensivists and hematologists are

available 24 hours a day and 7 days a week.

2.2. Population

All consecutive patients over 18 years of age discharged alive from our ICU between January 1,

2012, and December 31, 2020, with a diagnosis of HM were included. HMs were grouped into

myeloid (acute myeloid leukemias, myelodysplastic syndromes, chronic myeloid leukemias, and

myeloproliferative syndromes), lymphoid (acute lymphoblastic leukemias, Hodgkin's

lymphomas, non-Hodgkin's lymphomas, and chronic lymphocytic leukemias), and multiple

myelomas.

We excluded patients with stage IV and V chronic kidney disease (CKD) from our analysis

because of their higher propensity to require RRT, as well as patients who objected to their data

collection.

For the main analysis, two groups of patients were distinguished according to the occurrence of

AKI during their ICU stay: no-AKI and AKI. Three subgroups were identified among the cohort

according to the severity of their renal impairment: Group 1 (patients without AKI or with

Kidney Disease: Improving Global Outcomes (KDIGO) stage 1 AKI), Group 2 (patients with

KDIGO stage 2 or 3 AKI and without RRT requirement), and Group 3 (patients who required

RRT).
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2.3. Endpoints

The primary endpoint was 3-year mortality after discharge from the ICU.

Secondary endpoints were in-hospital mortality, one-year mortality, ICU length-of-stay

(ICU-LOS), hospital length-of-stay (H-LOS), prevalence of AKI, RRT requirement, weaning

from RRT, recovery of renal function, occurrence of other organ failure and other supportive

therapies during the ICU stay, ability to continue the treatment planned prior to ICU admission,

and rate of unfavorable hematologic outcome (progression or relapse).

2.4. Data collection and definitions

Data were retrospectively collected from the patients' electronic medical records and then

anonymously recorded in a spreadsheet. Time of follow-up was as long as possible, with an

evaluation of the primary endpoint at three years.

We first collected demographic characteristics of the study population: age, sex, history of

kidney disease, Charlson index [27] and performance status (PS) as described by the Eastern

Cooperative Oncology Group [28] prior to ICU admission.

We collected the type of HM (lymphoid, myeloid or multiple myeloma), date of diagnosis, status

(newly-diagnosed, partial remission, complete remission or refractory) and the elapsed time

between diagnosis and admission to the ICU. We also collected the number of chemotherapy

lines, autologous or allogeneic HSCT, reinjection of chimeric antigen receptor-T (CAR-T) and

duration period from the last chemotherapy to ICU admission.

At ICU admission, we collected time from hospitalization, associated organ failures and severity

scores: simplified acute physiology score 2 (SAPS II) [29] and sequential organ failure

assessment (SOFA) [30].

During ICU stay, we assessed the occurrence and duration of organ failure and supportive

therapies, neutropenia (defined as neutrophil count <500/mm3), sepsis according to the survival

sepsis campaign definition [31] and the identified pathogens if any.
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AKI was defined as an increase in blood creatinine of at least 26.5 µmol/L over 48 hours, or 50%

above baseline, or the occurrence of oliguria of less than 0.5 mL/kg/hour for 6 hours, according

to the international society of nephrology (ISN) criteria described in the KDIGO 2012

recommendations [25]. Its severity was then graded according to KDIGO stages. Baseline

creatinine level was defined as the lowest found 3 months prior to ICU admission. We recorded

the use of RRT and its characteristics: time from the onset of AKI, time to ICU discharge,

duration and weaning. Renal recovery was defined as being alive, weaned from the RRT and

having a creatinine level less than 25% higher than that prior to admission to the ICU [32].

After discharge, we collected ICU-LOS and H-LOS, whether the planned chemotherapy could be

administered, the HM status (evolving or not), the occurrence of relapse and its possible

treatment. Progression was defined as an evolution of the HM during treatment, and relapse as an

evolution after treatment completion, both assessed by the hematologist team in charge.

Relapse-free survival (RFS) was defined as the time elapsed from ICU discharge to the date of

the first hematological event: progression, recurrence or death from any cause. Overall survival

(OS) was defined as the time elapsed from ICU discharge to the date of death from any cause.

Creatinine and creatinine clearance levels were collected at 3, 6 and 12 months. Lastly,

in-hospital mortality was recorded as well as 1 year- and 3 year-mortality.

2.5. Statistical analysis

Categorical variables were reported with the number of observations (n) and the frequency of

each modality (%) and compared using Chi-2 test or Fisher's exact test (if appropriate).

Quantitative variables were reported with the usual statistics: mean and standard deviation (SD)

and median and range (min-max) and compared using Wilcoxon test.

Median follow-up was calculated using Schemper method. RFS and OS were estimated using

Kaplan-Meier method and compared using Log-rank test. Multivariate analyses were performed

using Cox proportional hazard model (p-value of likelihood ratio test was reported). Variables

with univariate p-values <0.15 were selected for multivariate analysis and a backward covariate

selection was performed. Risk ratios were reported with 95% confidence interval (CI).
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All statistical tests were two-sided and p-values <0.05 were considered as statistically

significant. All statistical analyses were performed with the STATA 16 software (StatCorp,

College Station, TX).

2.6. Legal requirements

This study was approved by the ethics committee from the institutional review board (IRB) of

the Montpellier University Hospital (approval number: IRB-MTP_2022_04_202201037).

Patients or surrogate decision makers received a brochure at the time of ICU admission

explaining the possibility that their anonymized data would be collected and that they could

object to it at any time. In accordance with French law and IRB recommendations, written

consent was not required for this observational study. No data allowing patient identification

were collected.
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3. Results
3.1. Characteristics of the study population

During the study period, 580 patients with HM were admitted to our unit, of which 251 were

discharged alive from the ICU and included in our cohort (Figure 1).

Their baseline characteristics are displayed in Table 1.

Figure 1. Flow chart.

One hundred and sixty-two patients (64.5%) were male. The median age was 63 years [52; 69],

and the median Charlson index was 4 [3; 5] (Table 1).

More than half of the patients were treated for lymphoid hemopathies (51.4%), followed by

myeloid hemopathies (35%) and multiple myeloma (13.6%). Eighty-seven patients (34.7%) had

a newly-diagnosed HM and 82 patients (32.7%) had a progressing or refractory HM at their ICU

admission (Table 1).
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Table 1. Patient characteristics.

Variables

Total, n (%)

251 (100)

No AKI, n (%)

104 (41.4)

AKI, n (%)

147 (58.6) p-value

Age (years), median [IQR] 63 [52; 69] 61 [48.5; 70] 63 [56; 68] 0.11

Male gender, n (%) 162 (64.5) 60 (57.7) 102 (69.4) 0.06

Charlson index, median [IQR] 4 [3; 5] 4 [2.5; 5] 4 [3; 6] 0.08

Performance status, n (%) 0.26

0-1 72 (64.3) 35 (70) 37 (59.7)

2-4 40 (35.7) 15 (30) 25 (40.3)

Chronic kidney disease, n (%) 29 (11.6) 4 (3.9) 25 (17.1) <0.01

Stage 1 1 (0.4) 0 (0) 1 (0.7)

Stage 2 9 (3.6) 1 (0.9) 8 (5.4)

Stage 3 19 (7.5) 3 (2.9) 16 (10.9)

Hematologic malignancies, n (%) 0.04

Lymphoid (HL, NHL, ALL and CLL) 129 (51.4) 63 (60.6) 66 (44.9)

Myeloid (AML, MDS, CML and MPS) 88 (35) 31 (29.8) 57 (38.8)

Multiple myeloma 34 (13.6) 10 (9.6) 24 (16.3)

History of chemotherapy, n (%) 220 (87.7) 92 (88.5) 128 (87) 0.74

Chemotherapy lines, median [IQR] 2 [1; 3] 2 [1; 3] 2 [1; 3] 0.80

Autologous HSCT, n (%) 55 (21.9) 27 (26) 28 (19) 0.19

Allogeneic HSCT, n (%) 51 (20.3) 18 (17.3) 33 (22.5) 0.32

CAR-T cells, n (%) 11 (4.4) 9 (8.7) 2 (1.4) <0.01

AKI: acute kidney injury; IQR: interquartile range; HL: Hodgkin’s lymphoma; NHL: non-Hodgkin’s lymphoma;

ALL: acute lymphoblastic leukemia; CLL: chronic lymphocytic leukemia; AML: acute myeloid leukemia; MDS;

myelodysplastic syndrome; CML; chronic myeloid leukemia; MPS: myeloproliferative syndrome; HM:

hematological malignancies; ICU: intensive care unit; HSCT: hematopoietic stem cell transplantation; CAR-T:

chimeric antigen receptor-T.

Median time between hospitalization and admission to the intensive care unit was 9 days [1; 19].

At ICU admission, the median SAPS II and SOFA of the cohort were respectively 48 [39; 58]

and 5 [4; 8] (Table 2).

One hundred and six patients (42.2%) were admitted for shock, followed by acute respiratory

failure (ARF) for 88 patients (35%), renal or metabolic disorders for 31 patients (12.4%) and

other reasons for 26 patients (10.4%). One hundred and seventeen patients (46.6%) required

vasopressors, 42 patients (16.7%) received invasive mechanical ventilation and 25 patients

(10%) received non-invasive mechanical ventilation (Table 2).
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Table 2. Patient characteristics during their ICU stay.

Variables Total, n (%)

251 (100)

No AKI, n (%)

104 (41.4)

AKI, n (%)

147 (58.6)

p-value

Status

Time to ICU admission (days), median [IQR]

Onset of hospitalization 9 [1; 19] 10 [2; 19.5] 6 [1; 18] 0.18

Onset of HM 267 [49; 804] 220.5 [46; 751] 336 [51; 960] 0.37

Since last chemotherapy line 15 [7; 42.5] 15 [6; 29] 15 [7; 56.5] 0.31

HM status at ICU admission, n (%) 0.64

Newly-diagnosed 87 (34.7) 37 (35.6) 50 (34)

Refractory 82 (32.7) 32 (30.7) 50 (34)

Complete response 60 (23.9) 24 (23.1) 36 (24.5)

Partial response 22 (8.7) 11 (10.6) 11 (7.5)

SAPS II, median [IQR] 48 [39; 58] 44.5 [36.5; 54] 51 [41; 60] <0.01

SOFA score, median [IQR] 5 [4; 8] 4 [3; 7] 6 [4; 9] <0.01

Non-renal SOFA score, median [IQR] 5 [3; 7] 4 [3; 7] 5 [3; 8] 0.42

Reason for ICU admission, n (%) <0.01

Shock 106 (42.2) 39 (37.5) 67 (45.6)

Acute respiratory failure 88 (35) 46 (44.2) 42 (28.6)

Renal or metabolic disorders 31 (12.4) 4 (3.9) 27 (18.4)

Others 26 (10.4) 15 (14.4) 11 (7.4)

Evolution

Chemotherapy use, n (%) 41 (16.3) 15 (14.4) 26 (16.7) 0.49

Neutropenia, n (%) 111 (44.2) 47 (45.2) 64 (43.5) 0.79

Neutropenia recovery, n (%) 45 (40.5) 14 (29.8) 31 (48.4) 0.03

Sepsis, n (%) 200 (79.7) 79 (76) 121 (82.3) 0.58

Documented, n (%) 166 (66.1) 70 (67.3) 96 (65.3) 0.74

Invasive mechanical ventilation

n (%) 42 (16.7) 14 (13.5) 28 (19) 0.24

Duration (days), median [IQR] 6.5 [4; 14] 6 [3; 14] 7 [4; 13.5] 0.61

Non-invasive mechanical ventilation

n (%) 25 (10) 13 (12.5) 12 (8.2) 0.26

Duration (days), median [IQR] 2 [1; 4] 3 [1; 5] 2 [1; 2.5] 0.45

Vasopressors

n (%) 117 (46.6) 38 (36.5) 79 (53.7) <0.01

Duration (days), median [IQR] 3 [2; 5] 3 [2; 4] 3.5 [2; 5] 0.15

Outcome

Duration (days), median [IQR]

ICU-LOS 5 [3; 9] 5 [3; 8] 5 [4; 11] 0.08

H-LOS 35 [21; 56] 34 [20; 51.5] 37 [22; 59] 0.34

In-hospital mortality, n (%) 45 (17.9) 14 (13.5) 31 (21.1) 0.12

ICU: intensive care unit; AKI: acute kidney injury; IQR: interquartile range; H: hospital; LOS: length of stay; HM:

hematological malignancy; SAPS II: simplified acute physiology score II; SOFA: sequential organ failure assessment.
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Forty-one patients (16.3%) received chemotherapy during their stay in the ICU (Table 2).

The median ICU-LOS was 5 days [3; 9], the median H-LOS was 35 days [21; 56] (Table 2).

In-hospital mortality rate was 17.9% among ICU survivors (Table 2). Upon the total duration of

our study, 163 patients (64.9%) died, with a median follow-up of 4.3 years (95% CI [3.7; 5.4])

and a median overall survival of 11 months (95% CI [6.7; 15]). Approximately half of the

patients died during the year following their ICU discharge, with a stabilization of the mortality

rate after one year (Figure 2).

Figure 2. Kaplan-meier estimates for overall survival.

3.2. Study population analysis according to AKI

3.2.1. Characteristics of AKI

Among the 251 patients, 147 (58.6%) had developed AKI, of which 126 (85.7%) presented it on

ICU admission. Regarding AKI patients, 36.7% developed an AKI KDIGO stage 1, 31.3% stage

2 and 32% stage 3. About 25% underwent RRT during the ICU stay (Table 3).
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Table 3. AKI characteristics.

Variables AKI, n (%)

147 (58.6)

At ICU admission, n (%) 126 (85.7)

During ICU stay, n (%) 21 (14.3)

Maximal KDIGO stage, n (%)

I 54 (36.7)

II 46 (31.3)

III 47 (32)

Time between onset of AKI and ICU admission, mean (SD) 1.4 (5.1)

Renal replacement therapy, n (%) 38 (25.6)

Duration (days), median [IQR] 3 [2; 7]

Time between RRT and ICU admission (days), median [IQR] 2 [0; 4]

Weaning, n (%) 32 (84.2)

AKI: acute kidney injury; ICU: intensive care unit; KDIGO: Kidney Disease: Improving Global Outcomes; SD:

standard deviation; IQR: interquartile range; RRT: renal replacement therapy.

RRT was required in 38 of the 47 patients with KDIGO stage 3 AKI (80.9%), with a median

duration of 3 days [2; 7]. The median time from ICU admission to RRT initiation was 2 days [0;

4]. Thirty-two patients (84.2%) were weaned from this procedure during follow-up, and 6

remained dependent to RRT (Table 3).

3.2.2. Comparison of patients with and without AKI

AKI occurred more frequently in patients with myeloid hemopathies or multiple myeloma, than

those with lymphoid hemopathies (p=0.04) (Table 1).

Patients who experienced an AKI had higher severity scores (p<0.01), were more often admitted

for shock (45.6% vs. 37.5%, p<0.01) and renal or metabolic disorders (18.4% vs. 3.9%, p<0.01),

and required more frequently vasopressors (38 patients (36.5%), versus 79 patients (53.7%),

p<0.01) (Table 2). In contrast, patients without AKI were more often admitted for ARF (44.2%

vs. 28.6%, p<0.01). Of note, non renal SOFA scores were similar between the two groups.

There was no difference in ICU-LOS and H-LOS between patients with and without AKI (Table

2).
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At ICU discharge, median creatinine levels were significantly higher in the AKI group as

compared to the non-AKI group (Table 4).

Table 4. Renal biomarkers during ICU stay.

Variables Total, n (%)

251 (100)

No AKI, n (%)

104 (41.4)

AKI, n (%)

147 (58.6)

p-value

Creatinine levels, µmol/L [IQR]

At baseline 68.5 [59; 79] 62.5 [52; 73.5] 73.5 [65; 83] <0.01

At ICU admission 100 [68; 154] 65.5 [55; 80.5] 141 [106; 202] <0.01

Maximal during ICU stay 113 [76; 171] 72 [59; 85.5] 160 [121; 273] <0.01

At ICU discharge 78 [55; 111] 58 [46; 73] 106 [74; 149] <0.01

Proteinuria at ICU discharge (mg), median [IQR] 310 [140; 570] 280 [120; 460] 330 [145; 625] 0.16

AKI: acute kidney injury; IQR: interquartile range; ICU: intensive care unit; mg: milligrams.

During follow-up, at 3 months, creatinine levels were significantly higher in AKI patients than

no AKI patients (82.5 [63; 112] vs. 64 µmol/L [54; 73], p<0.01). This difference persisted at 6

and 12 months. Accordingly, lower creatinine clearances were observed in AKI patients at 3, 6

and 12 months (Table 5).

Recovery or maintenance of previous renal function during follow-up was assessed in 124/161

patients (77%), significantly higher in no AKI patients: 86.8% vs. 69.9% (p<0.01).

Table 5. Creatinine levels and creatinine clearance during follow-up.

Variables Total, n (%)

251 (100)

No AKI, n (%)

104 (41.4)

AKI, n (%)

147 (58.6)

p-value

Creatinine levels µmol/L [IQR]

3 months from ICU discharge 71.5 [57; 94.5] 64 [54; 73] 82.5 [63; 112] <0.01

6 months from ICU discharge 73 [59.5; 98] 69 [56; 77] 81 [65; 119] <0.01

12 months from ICU discharge 72.5 [61.5; 99.5] 69 [59; 76] 86 [66; 119] <0.01

Creatinine clearance, mL/min/1.73² [IQR]

3 months from ICU discharge 88.5 [69; 106] 95.5 [84; 109] 80 [58; 96] <0.01

6 months from ICU discharge 86 [60.5; 101] 95 [78; 110] 79.5 [54; 95] <0.01

12 months from ICU discharge 85 [64; 99] 92 [82; 105.5] 73 [49; 93] <0.01

AKI: acute kidney injury; IQR: interquartile range; ICU: intensive care unit.
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3.2.3. Impact of AKI on the outcomes
3.2.3.1. Mortality

Mortality rate was not statistically different between AKI and no-AKI patients, at any time of

follow-up (Table 6).

Our primary endpoint, 3-year mortality, was 57.7% in no AKI patients vs. 66.7% in AKI patients

(p=0.27) (Table 6).

Table 6. Mortality and primary outcome according to the occurrence of AKI.

Variables Total, n (%)

251 (100)

No AKI, n (%)

104 (41.4)

AKI, n (%)

147 (58.6)

p-value

Mortality, n (%)

1-year 131 (52.2) 48 (46.2) 83 (56.5) 0.12

3-year 158 (62.9) 60 (57.7) 98 (66.7) 0.27

Total 163 (64.9) 61 (58.7) 102 (69.4) 0.14

Time from ICU discharge (days), median [IQR] 118.5 [43; 324] 108.5 [45; 300] 125 [42; 331] 0.88

AKI; acute kidney injury; ICU: intensive care unit; IQR: interquartile range.

3.2.3.2. Outcome of hematological malignancy

After ICU stay, initial hematological chemotherapy was maintained in 164 patients (65.3%) with

a statistical difference between groups: 88 (59.9%) in AKI group vs. 76 (73%) in no-AKI group

(p=0.03).

A modification of chemotherapy dosage occurred in 16 patients (6.4%) and a change in

chemotherapy molecules or transformation of a curative project into a palliative one in 87

patients (34.7%), with a statistical difference between groups (Table 7).

Interruptions of the planned treatment were due to a disease progression, an altered performance

status or an impaired renal function.
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Table 7. Follow-up of HM disease.

Variables Total, n (%)

251 (100)

No AKI, n (%)

104 (41.4)

AKI, n (%)

147 (58.6)

p-value

Pursuit of hematological plan

n (%) 164 (65.3) 76 (73) 88 (59.9) 0.03

Dosage change 16 (6.4) 8 (7.7) 8 (5.4) 0.03

Progression or relapse after ICU discharge

n (%) 127 (50.6) 47 (45.2) 80 (54.4) 0.15

Time to event (days), median [IQR] 41 [10; 146] 41 [17; 138] 38 [7; 147] 0.48

Decision to treat, n (%) 84 (66.7) 30 (65.2) 54 (67.5) 0.79

HM: hematological malignancy; AKI: acute kidney injury; ICU: intensive care unit; IQR: interquartile range.

One hundred and twenty-seven patients (50.6%) progressed or relapsed after ICU discharge.

Median relapse-free survival was 4 months (CI 95% [3.2; 7.1]) (Figure 3).

Figure 3. Kaplan meier estimates of relapse-free survival.

3.3. Factors associated with clinical outcomes

By univariate analysis, a performance status ≥2, a refractory HM at ICU admission or

progression of the underlying HM at ICU discharge were strong predictors of death, with a trend

for RRT requirement.
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By multivariate analysis, male gender and progression of the underlying HM at ICU discharge

were the only independent predictors of death (Table 8).

Table 8. Predictors of long-term mortality.

Variable Univariate analysis

Risk Ratio (95% CI)

p-value Multivariate analysis

Risk Ratio (95% CI)

p-value

Age, per year 1.01 (1.00-1.02) 0.041

Male gender 1.39 (1.00-1.93) 0.045 1.40 (1.00-1.94) 0.044

Performance status ≥2 2.06 (1.28-3.30) 0.003

Acute kidney injury 1.26 (0.91-1.73) 0.156

RRT requirement 1.47 (0.99-2.19) 0.066

Progression of HM at ICU discharge 3.52 (2.50-4.96) <0.001 3.53 (2.50-4.97) <0.001

CI: confidence interval; RRT: renal replacement therapy; HM: hematological malignancy; ICU: intensive care unit.

By univariate analysis, a performance status ≥2 and a refractory HM at ICU admission were the

strongest predictors of progression or relapse with a trend for RRT requirement.

By multivariate analysis, increased age was the only independent predictor of progression or

relapse (Table 9).

Table 9. Predictors of relapse.

Variable Univariate analysis

Risk Ratio (95% CI)

p-value Multivariate analysis

Risk Ratio (95% CI)

p-value

Age, per year 1.01 (1.00-1.03) 0.016 1.01 (1.00-1.03) 0.019

Performance status ≥2 2.55 (1.63-3.98) <0.001

HM status at ICU admission, compared to CR <0.001

Refractory 3.67 (2.19-5.18)

Newly-diagnosed 1.81 (1.17-2.81)

Reason for ICU admission, compared to shock 0.017

Acute respiratory failure 1.47 (1.04-2.07)

Renal or metabolic disorders 1.98 (1.26-3.11)

RRT requirement 1.48 (1.00-2.17) 0.054

CI: confidence interval; HM: hematological malignancy; CR: complete response; ICU: intensive care unit; RRT:

renal replacement therapy.
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3.4. Analyses of subgroups according to renal function impairment

The three subgroups defined by their renal function alteration were compared.

Higher severity scores at ICU admission were related to renal failure as reflected by the

non-differences found on the non-renal SOFA between groups (Table 10).

Table 10. Subgroup analysis: patient characteristics.

Variables Total, n (%)

251 (100)

Group 1, n (%)

158 (62.9)

Group 2, n (%)

55 (21.9)

Group 3, n (%)

38 (15.1)

p-value

Charlson index, median [IQR] 4 [3; 5] 4 [3; 5] 4 [3; 6] 5 [3; 6] 0.03

Performance status, n (%) 0.08

0-1 72 (64.3) 47 (68.1) 17 (70.8) 8 (42.1)

2-4 40 (35.7) 22 (31.9) 7 (29.2) 11 (57.9)

HM status at ICU admission, n (%) 0.46

Newly-diagnosed 87 (34.7) 56 (35.5) 16 (29.1) 15 (39.5)

Refractory 82 (32.7) 53 (33.5) 17 (30.9) 12 (31.6)

Complete response 60 (23.9) 36 (22.8) 18 (32.7) 6 (15.8)

Partial response 22 (8.7) 13 (8.2) 4 (7.3) 5 (13.1)

Group 1: no AKI and AKI KDIGO stage 1; Group 2: AKI KDIGO stage 2 and 3; Group 3: patients requiring RRT.

AKI: acute kidney injury; KDIGO: Kidney Disease: Improving Global Outcomes; SAPS II: simplified acute

physiology score II; IQR: interquartile range; SOFA: sequential organ failure assessment; ICU: intensive care unit;

H: hospital; LOS: length of stay; HM: hematological malignancy.

Moreover, patients requiring RRT were more likely to receive invasive mechanical ventilation

and vasopressors, compared to Group 2 and Group 1 patients (p<0.01) (Table 11).

AKI severity was significantly associated with longer median ICU-LOS (p<0.01) and H-LOS

(p=0.02) (Table 11).

Renal recovery also occurred less frequently in patients who required RRT, owing that 15/25

patients (60%) in Group 3, versus 23/36 patients (63.9%) in Group 2 and 86/100 patients (86%)

in Group 1 recovered (p<0.01).
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Table 11. Subgroup analysis: patient characteristics during their ICU stay.

Variables Total, n (%)

251 (100)

Group 1, n (%)

158 (62.9)

Group 2, n (%)

55 (21.9)

Group 3, n (%)

38 (15.1)

p-value

Status

SAPS II, median [IQR] 48 [39; 58] 45.5 [36.5; 55] 52.5 [41; 60] 56 [45; 62] <0.01

SOFA score, median [IQR] 5 [4; 8] 5 [3; 7] 6 [4; 8] 8 [6; 10] <0.01

Non-renal SOFA score, median [IQR] 5 [3; 7] 5 [3; 7] 4 [3; 7] 6 [2; 8] 0.29

Reason for ICU admission, n (%) <0.01

Shock 106 (42.2) 71 (44.9) 25 (45.4) 10 (26.3)

Acute respiratory failure 88 (35) 61 (38.6) 19 (34.6) 8 (21.1)

Renal or metabolic disorders 31 (12.4) 7 (4.4) 7 (12.7) 17 (44.7)

Others 26 (10.4) 19 (12.1) 4 (7.3) 3 (7.9)

Evolution

Chemotherapy use, n (%) 41 (16.3) 23 (14.6) 7 (12.7) 11 (29) 0.07

Neutropenia, n (%) 111 (44.2) 68 (43) 24 (43.6) 19 (50) 0.74

Neutropenia recovery, n (%) 45 (40.5) 24 (35.3) 9 (37.5) 12 (63.2) 0.05

Invasive mechanical ventilation

n (%) 42 (16.7) 19 (12) 8 (14.6) 15 (39.5) <0.01

Duration (days), median [IQR] 6.5 [4; 14] 7 [4; 14] 5 [3.5; 10.5] 8 [4; 14] 0.66

Non invasive mechanical ventilation

n (%) 25 (10) 19 (12) 4 (7.3) 2 (5.3) 0.46

Duration (days), median [IQR] 2 [1; 4] 2 [1; 5] 1.5 [1; 2.5] 4 [2; 6] 0.47

Vasopressors

n (%) 117 (46.6) 62 (39.2) 31 (56.4) 24 (63.2) <0.01

Duration (days), median [IQR] 3 [2; 5] 3 [2; 4] 3 [2; 5] 6 [3; 9.5] <0.01

Outcome

Duration (days), median [IQR]

ICU-LOS 5 [3; 9] 4 [3; 7] 5 [3; 8] 12 [6; 18] <0.01

H-LOS 35 [21; 56] 33 [20; 52] 32 [18; 56] 49.5 [31; 71] 0.02

Group 1: no AKI and AKI KDIGO stage 1; Group 2: AKI KDIGO stage 2 and 3; Group 3: patients requiring RRT.

AKI: acute kidney injury; KDIGO: Kidney Disease: Improving Global Outcomes; RRT: renal replacement therapy;

IQR: interquartile range; ICU: intensive care unit; H: hospital; LOS: length of stay.

Three-year mortality was higher as AKI was more severe: 93 patients (58.9%) in Group 1, 35

patients (63.6%) in Group 2, and 30 patients (78.9%) in Group 3, but without reaching statistical

significance (p=0.07) (Figure 4).
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Figure 4. Kaplan meier estimates of overall survival according to renal function during the ICU stay.

In red: patients with no AKI, or KDIGO stage 1 AKI. In blue, patients with KDIGO stage 2 or 3 AKI. In green,

patients requiring RRT. AKI: acute kidney injury. KDIGO: Kidney Disease: Improving Global Outcomes. RRT: renal

replacement therapy.

AKI severity seems to influence hematological management during follow-up: 109 patients

(69%) in Group 1, 37 patients (67.3%) in Group 2 and 18 patients (47.4%) in Group 3 (p=0.09)

maintained the same therapeutic project (Table 12). However, this was not translated to the rate

of progression or relapse (Figure 5).

Table 12. Long-term outcomes, subgroup analysis.

Variables Total, n (%)

251 (100)

Group 1, n (%)

158 (62.9)

Group 2, n (%)

55 (21.9)

Group 3, n (%)

38 (15.1)

p-value

Pursuit of hematological plan 0.09

n (%) 164 (65.3) 109 (69) 37 (67.3) 18 (47.4)

Dosage change 16 (6.4) 10 (6.3) 4 (7.3) 2 (5.3)

Progression or relapse after discharge

n (%) 127 (50.6) 74 (46.8) 33 (60) 20 (52.6) 0.23

Time to event (days), median [IQR] 41 [10; 146] 39 [13; 161] 48 [7; 128] 25.5 [8.5; 187.5] 0.91

Decision to treat, n (%) 84 (66.7) 45 (61.6) 25 (75.8) 14 (70) 0.34

Group 1: no AKI and AKI KDIGO stage 1; Group 2: AKI KDIGO stage 2 and 3; Group 3: patients requiring RRT.

AKI: acute kidney injury; KDIGO: Kidney Disease: Improving Global Outcomes; RRT: renal replacement therapy;

IQR: interquartile range; ICU: intensive care unit.
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Figure 5. Kaplan meier estimates of relapse-free survival according to renal status.

In red: patients with no AKI, or KDIGO stage 1 AKI. In blue, patients with KDIGO stage 2 or 3 AKI. In green,

patients requiring RRT. AKI: acute kidney injury. KDIGO: Kidney Disease: Improving Global Outcomes. RRT: renal

replacement therapy.
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4. Discussion

This single-center retrospective study spans upon a long time period (2012-2020). Its aim was to

assess the impact of AKI on the long-term prognosis of patients with HM discharged alive from

the ICU. Our main results show that 58.6% of patients alive at ICU discharge developed AKI

during their stay, 25.6% of which required RRT. The 3-year mortality was 62.9% with no

statistically significant difference according to the occurrence of AKI. Maintaining of planned

therapeutic project was achieved in 65.3% patients after ICU discharge and 50.6% of the patients

progressed or relapsed during follow-up. These results allow us to identify several important

insights.

First, AKI was diagnosed in more than half of the patients surviving their admission to the ICU,

two-thirds of whom being at least KDIGO stage 2. This prevalence is much higher than what is

found in the general ICU population, but similar to what has already been described in the

patients with HM admitted to the ICU with AKI, although not focusing on patients discharged

alive [10–12,19]. We also notice that the type of HM influences the prevalence of AKI, with a

higher proportion among patients with myeloid hemopathies or multiple myeloma [18,19,33].

With a 3-year mortality rate of 66.7% vs. 57.7% (p=0.27), the occurrence of AKI does not seem

to impact our primary endpoint. However, despite similar severity scores at ICU admission

compared to what has been found in other publications, our in-hospital mortality rate (17.9%) is

lower than the 20-45% rates described in studies that did not focus on the ICU survivors

[18,19,22]. The exclusion of patients who did not survive their ICU admission largely explains

this discrepancy, but other factors may have contributed to this result. The recent development of

closer collaboration between hematologists and intensivists, coupled with earlier admission and

development of curative and supportive care are all factors that benefit patient survival [4,6,8].

The in-hospital mortality of our patients thus tends towards the mortality of patients without HM

[10,19].

Associated organ failure is a well-known factor of poorer prognosis in ICU patients, including

those with HM [34]. Despite these data, we found a significantly higher SOFA score in the AKI

population (6 versus 4, p<0.01), without impact on mortality. In our study, we note that the

difference in SOFA scores at admission according to AKI appears to be only related to the renal

component, non-renal SOFA not being significantly different between the two groups. This may

be explained by the absence of more severe associated organ dysfunctions, translating into a
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better outcome since RRT alone is no longer associated with excessive mortality after adjustment

for confounders [23,35]. However, we note a non-significant trend towards an increase in

mortality as renal function worsens, from 58.9% in patients without AKI or with mild AKI, to

78.9% in patients whose more severe AKI required RRT (p=0.07). The same is true for the ICU-

and H-LOS, already described as lengthened by AKI [13].

More than three-quarters of our patients recovered or maintained their anterior renal function.

We note that in the long-term, patients who developed AKI during their stay have worse renal

function than those without AKI (return to baseline creatinine level: 69.9% versus 86.8%,

p=0.01). The impairment of renal function in patients who did not develop AKI during their ICU

stay may be explained by subsequent kidney aggressions during their course (chemotherapy

lines, infections…) not requiring ICU admission. The severity of AKI conditions the recovery or

maintenance of previous renal function, occurring in 60% of RRT-requiring patients, compared

to 63.9% of KDIGO stage 2 and 3 patients and 86% of KDIGO stage 1 or without AKI patients

(p<0.01). We know that recovery of previous renal function occurs in most patients but is

dependent on the cause of AKI. For example, ad integrum recovery is the rule in tumor lysis

syndrome, but only 19% of patients who required RRT in the setting of multiple myeloma will

recover their prior renal function [14,33]. We also note that most patients requiring RRT were

weaned from this procedure, which is comparable to the 80% described in the literature [33].

However, 6 patients remained dependent of RRT, showing the potential severity of renal injury

on their long-term prognosis.

Apart from the 38 patients that required RRT (25.6% of the AKI population, but 80.9% of the

patients with KDIGO stage 3 AKI), the use of other supportive therapies is discordant with what

is already known. We note a very low rate of invasive mechanical ventilation (16.7%) compared

to the 45 to 50% previously described [9,24]. One explanation could be that acute respiratory

failure is usually the number one reason for ICU admission in patients with HM, with rates of 50

to 65% depending on the HM [5,8,24,36]. In contrast, acute respiratory failure represents only

one-third of our admissions, second after shock. Another explanation could be the higher fatality

rate of acute respiratory failure, inducing a bias in the patient recruitment, considering our study

only focuses on patients discharged alive from the ICU. Invasive mechanical ventilation was also

related to AKI severity, with rates of 39.5% in patients requiring RRT, compared with 14.6% of

KDIGO stage 2 and 3 patients and 12% of KDIGO stage 1 or AKI-free patients (p<0.01). On the

other hand, having nearly half of the cohort admitted for shock translates into half of the patients

receiving vasopressor support, with a higher proportion in patients who developed AKI (53.7%
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vs 36.5%, p<0.01). These settings represent the case-mix of our hospital and might not be

generalizable to other ICUs.

Among other poor prognostic factors, admission status of the underlying malignancy has also

been described as associated with mortality in patients admitted to the ICU [8,16]. We also

showed that refractory status, but also bedridden patients before admission were associated with

poorer outcomes. These findings are in line with what is now standard of care, strengthening the

need to take into account these variables when considering admission to the ICU [7]. We also

showed that progression of the underlying HM at ICU discharge was a strong predictor of death.

This suggests that the sole reason for readmission in the ICU that could be beneficial for these

patients should be palliative care that could not be offered in the hematology ward.

Lastly, after a stay in the ICU, the literature reports a change of therapeutic plan in 20% of

patients. This may involve a molecule or dosage change, or the use of an exclusively palliative

project [18,24]. In this cohort, 34.7% of patients had a change in their initial hematological plan,

with a significantly higher proportion in the settings of an AKI (40.1% vs. 27%, p=0.03).

However, this difference did not seem to impact progression-free survival, as 45.2% of patients

without AKI progressed during follow-up, compared with 54.4% of patients who developed

AKI, a difference that is not statistically significant (p=0.15). The same is true for the intent to

treat the aforementioned progression, with the same proportion of patients being treated in the

two groups (65.2% vs. 67.5%, p=0.79).

Despite the data provided by this study, several limitations should be highlighted. First, this is a

retrospective cohort, which exposes us to confounding factors. We tried to minimize this bias

especially with the multivariate analysis, but we can not rule out possible confounders. Second,

this is a single-center tertiary care study, subject to selection bias related to local admission

policies. This may have influenced the data in this study and does not allow these results to be

generalized to all centers, particularly non-university hospitals. Third, the data were extracted

from the patients' electronic records, and some values may have been missing during collection,

in particular the cause of AKI, which might have an impact on its prognosis. Finally, we decided

to separate the different HM into lymphoid, myeloid and myelomatous, without prejudging their

aggressive or non-aggressive nature, which may have influenced the outcomes of the patients.
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5. Conclusion

AKI affects more than half of patients with HM discharged alive from the ICU, approximately

two third of whom will recover from their AKI. More than 80% of patients requiring RRT will

be weaned from this procedure, advocating for further care in these patients. We found no impact

on 3-year mortality, although there seems to be a trend toward excess mortality in patients

requiring RRT. The mortality rate of these patients thus became similar to non-HM ICU patients.

Despite a more frequent modification of the hematological project in patients having developed

an AKI, we do not note any impact on the progression of HM.

The occurrence of AKI is a frequent phenomenon that should prompt the utmost vigilance in the

management of patients with HM admitted to the ICU. It should not lead clinicians to

contraindicate admission to the ICU. On the contrary, it should encourage them to manage these

patients as soon as possible so they can benefit from their ICU stay and continue their

therapeutic project in collaboration with hematologists. Larger prospective studies are needed to

confirm these data.
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Résumé

L’insuffisance rénale aiguë (IRA) est associée à une morbi-mortalité élevée et 75% des patients suivis pour une hémopathie
maligne (HM) y sont exposés. Nous avons voulu évaluer l’impact sur le pronostic à long terme de la survenue d’une IRA
chez les patients porteurs d’une HM ayant survécu à leur admission en soins critiques.
Il s’agit d’une cohorte rétrospective monocentrique de patients ayant une HM, admis en Médecine Intensive - Réanimation
entre le 01/01/2012 et le 31/12/2020, séparés en deux groupes selon la survenue ou non d’une IRA. L’IRA était définie
selon les critères Kidney Disease: Improving Global Outcomes (KDIGO). Le critère de jugement principal était la mortalité
à trois ans.
Nous décrivons une cohorte de 251 patients, composée à 64,5% d’hommes et d’âge médian 63 ans [52 ; 69]. Le Sequential
Organ Failure Assessment médian était de 5 [4 ; 8]. Une IRA est survenue chez 58,6% des patients, dont 36,7% KDIGO
stade 1, 31,3% KDIGO stade 2 et 32% KDIGO stade 3. Parmi eux, 25,6% ont dû être dialysés. La mortalité à trois ans était
de 57,7% chez les patients sans IRA et 66,7% chez les patients avec IRA (p = 0,27). Il existe une tendance non significative
à la surmortalité en cas de recours à la dialyse, en comparaison aux patients sans IRA ou KDIGO stade 1 (78,9% contre
58,9%, p = 0,07). La récupération d’une fonction rénale antérieure était de 86,8% sans IRA et 69,9% avec une IRA (p <
0,01). En cas d’IRA, 59,9% ont pu poursuivre leur projet hématologique contre 73% sans IRA (p = 0,03).
L’IRA touche plus de la moitié des patients porteurs d’HM admis en réanimation, sans impact significatif sur la mortalité à
trois ans. Plus de trois-quart des patients vont récupérer leur fonction rénale antérieure. Malgré une modification plus
fréquente du projet hématologique chez ceux avec IRA, nous ne notons pas d’impact sur la progression de l’HM. L’IRA ne
doit donc pas être un frein à l’admission de ces patients en réanimation.

Title

Impact of acute kidney injury occurrence in critical care on long-term prognosis in patients with hematological
malignancies.

Abstract

Acute kidney injury (AKI) is associated with high morbidity and mortality and 75% of patients with hematological
malignancies (HM) are at risk. We aimed to evaluate the impact on long-term prognosis of the occurrence of AKI in
patients with HM who survived their critical care admission.
This was a single-center retrospective cohort of patients with HM, admitted to the Intensive Care Unit between January 1,
2012 and December 31, 2020, separated into two groups according to the occurrence AKI. AKI was defined according to
the Kidney Disease: Improving Global Outcomes (KDIGO) criterias. The primary outcome was 3-year mortality.
We described a cohort of 251 patients, 64.5% of which were males and the median age was 63 [52; 69]. The median
Sequential Organ Failure Assessment was 5 [4; 8]. AKI occurred in 58.6% of the patients, including 36.7% KDIGO stage
1, 31.3% KDIGO stage 2 and 32% KDIGO stage 3. Of these, 25.6% required renal replacement therapy (RRT). Three-year
mortality was 57.7% in patients without AKI and 66.7% in patients with AKI (p=0.27). There was a non-significant trend
towards excessive 3-year mortality in patients who required RRT compared to those without AKI or KDIGO stage 1
(78.9% vs. 58.9%, p = 0.07). Recovery of previous renal function was 86.8% without AKI and 69.9% with AKI (p<0.01).
In patients developing AKI, 59.9% were able to continue their hematological course versus 73% without AKI (p=0.03).
AKI affects more than half of the patients with HM admitted to the ICU, without significant impact on 3-year mortality.
More than three quarters of the patients will recover a previous renal function and despite a more frequent modification of
the hematological course in those with AKI, we do not note an impact on the progression of HM. AKI should not be a
barrier to the admission of these patients to the ICU.

Mots-clés

Insuffisance rénale aiguë; soins critiques; réanimation; hémopathies malignes; pronostic; acute kidney injury; ICU;
hematological malignancies; prognosis.

Spécialité

Médecine Intensive - Réanimation.
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