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Abstract
Background  Sickle cell disease (SCD) is one of the most frequent inherited diseases in the world. Over the last 
decades, in high-income countries, an important decrease in mortality have been observed due to the improvement 
of care. However, children with SCD can become critically ill and require admission in Pediatric Intensive Care Units 
(PICU). The purpose of this study was to describe the epidemiology of children with SCD admitted to PICU for acute 
crisis and to identify factors associated with adverse outcome (AO).

Methods  We conducted a retrospective study in a Tertiary Hospital in France including all consecutive children 
with SCD admitted to PICU between January 1st, 2009 and December 31, 2019. We collected baseline patient’s 
characteristics, clinical and biological data as well as treatments and life sustaining therapies used in the PICU. Patients 
were defined as experiencing AO in case of death during stay and/or need for invasive mechanical ventilation (MV) 
and/or for non-invasive ventilation (NIV) for more than 3 days and/or need for vasopressors and/or need for renal 
replacement therapy.

Results  We included 579 admissions in 395 patients, mainly of SS genotype (90%) with a median age of 9.2 years 
[5.5–13.4] and a median baseline hemoglobin of 8.0 g/dl (7.5–8.8). The two main reasons for admission were acute 
chest syndrome (ACS) (n = 331, 57%) and vaso-occlusive crisis refractory to first line therapy (n = 99, 17%). Half of 
patients required NIV and 47 (8%) required MV. The overall length of stay was 3 days [1–4] and seven (1%) patients 
died during PICU stay.There was a total of 113 (20%) admissions with AO and on multivariable analysis, baseline 
hemoglobin < 8 g/dL, history of bronchial obstruction and admission for ACS were associated with AO. There was no 
difference in the proportion of hydroxyurea treatment or exchange transfusion program between patients with AO 
and the other patients.
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Introduction
Sickle cell disease (SCD) is one of the most common 
genetic diseases in the world and the number of people 
living with sickle cell disease increased by more than 
40% in 2021 compared with 2001 [1, 2]. Over the past 
few decades, newborn screening along with prophylactic 
penicillin, parental education, anti-pneumococcal vacci-
nation, hydroxyurea, advances in transfusion safety, and 
hematopoietic stem cell transplantation (HSCT), have 
led to a decrease in mortality in high-income countries 
[1, 3, 4]. However, children with SCD experience signifi-
cant morbidity and healthcare utilization. Children with 
SCD may become critically ill due to acute crisis (AC) 
and require admission in the pediatric intensive care unit 
(PICU). In adults, only a few articles have studied SCD 
patients admitted to the ICU. Factors associated with 
adverse outcomes were high respiratory rate, low mean 
arterial blood pressure, acute kidney injury and red blood 
cell exchange transfusion before admission whereas 
results were controversial regarding hemoglobin levels [5, 
6] Large cohorts of hospitalized children with SCD have 
been published [7] but only a few studies have described 
specifically SCD patients admitted to the PICU. Ettinger 
et al. in a large multicenter retrospective study found that 
patients requiring invasive mechanical ventilation (MV) 
had higher odds ratio for mortality, but this study did not 
provide a detailed description of the PICU stay [8]. The 
other studies to date included very few patients [9–11] 
and robust data on the epidemiology of SCD patients 
admitted to PICU and risk factors for adverse outcomes 
are lacking.

As the probability of being transferred to PICU at 
least once during the two first decades of life with SCD 
is high, these data appear crucial to help identifying the 
most severe patients. In fact, these patients could benefit 
from alternative therapy like early non-invasive ventila-
tion (NIV) [12] or even tocilizumab (ClinicalTrials.gov 
Identifier: NCT05640271) to prevent adverse transfusion 
outcome and decrease the risk of post transfusion allo-
immunization. Thus, the main objective of this study was 
to describe the epidemiology of children with SCD in the 
PICU and to define factors associated with adverse out-
come (AO).

Methods
Study design and population
We conducted a single center retrospective study in Rob-
ert-Debré University Hospital PICU, Paris, France. This 
hospital has the largest cohort of pediatric SCD patients 
in France with more than 2000 patients. The study was 
approved by the Committee for the Evaluation of the Eth-
ics of Research Projects of the Robert-Debré Hospital, 
Paris (n° 2022 − 635). We included all PICU admissions 
of patients aged from 0 to 20 years with SCD between 
January 1, 2009, and December 31, 2019. Patients with 
sickle cell trait or those admitted after HSCT were not 
included.

Patients were identified in the hospital database by 
selecting the International Classification of Diseases,10th 
Revision codes D57.0 (Hb-SS disease with crisis), D57.21 
(Sickle-cell/Hb-C disease with crisis), D57.43 (Sickle-
cell thalassemia beta zero with crisis), D57.45 (Sickle-
cell thalassemia beta plus with crisis) and D57.81 (Other 
sickle-cell disorders with crisis).

Data collection
The following data were collected from the medical 
records for each patient: gender, age, sickle-cell geno-
type, baseline hemoglobin level, selected medical history 
(including G6PD deficiency, history of acute chest syn-
drome (ACS), cerebral vasculopathy, stroke, bronchial 
obstruction, hydroxyurea treatment, exchange transfu-
sion), unit of origin, completion of blood transfusion 
before PICU admission to treat the ongoing acute epi-
sode, reason for PICU admission (ACS, vaso-occlusive 
painful crisis (VOPC) refractory to standard therapy, 
stroke, splenic sequestration (SS), sepsis, perioperative, 
severe acute anemia not related to SS and other [1]), 
mortality and organ dysfunction scores (PIM-2 and 
PELOD-2-H24). Given the retrospective design of the 
study, compliance with treatments could not be assessed. 
Baseline hemoglobin level refers to hemoglobin level 
during SCD follow up quoted into the medical chart at 
least 3 weeks apart from any clinical event or any treat-
ment intensification and at least 3 months after transfu-
sion [13]. Bronchial obstruction refers to any bronchial 
obstruction in medical history quoted in medical chart 
and was defined according to age: 3 separate episodes of 
wheezing in children younger than 3 years, wheezing or 
coughing with bronchial obstruction confirmed by age 

Conclusions  Baseline hemoglobin < 8 g/dL, history of bronchial obstruction and admission for ACS were the 
strongest risk factors for severe evolution in SCD children admitted to PICU. These factors could be taken into 
consideration when choosing the adequate therapeutic options.
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Mortality, Blood transfusion



Page 3 of 9Levy et al. Annals of Intensive Care           (2024) 14:55 

specific tests in children between 3 and 6 years of age 
[14] and children older than 6 years [15].

During PICU stay, biologic data and treatments includ-
ing life-sustaining interventions were collected: low-
est hemoglobin (g/dL), highest white blood cell count 
(/mm3), highest CRP dosage (mg/L), hyponatremia < 135 
mmol/L, acute kidney injury according to the KDIGO 
classification, blood support (transfusion, exchange 
transfusion), antibiotics, NIV, MV, fluid resuscitation 
and vasoactive drugs. Finally, PICU length of stay (PICU-
LOS), vital status at PICU discharge and at 6 months 
after hospital discharge were also reported.

Patients were classified as having AO if they required 
NIV > 3 days [16], MV (excluding the first 24 h after sur-
gery), vasopressors, renal replacement therapy or if they 
died in the PICU.

In our institution, NIV was indicated in case of ACS 
with signs of respiratory distress and/or increasing 
oxygen requirements or in case of any other respira-
tory distress due to other diseases causing hypoxemia 
or hypercapnia. In a previously published multicenter 
study on the use of NIV in ACS patients in 2 PICUs, most 
patients required less than 3 days of NIV [16]. For VOPC 
standard of care in pediatric ward included multimodal 
analgesia (acetaminophen, nefopam, morphine), hydra-
tion and transfusion in case of acute anemia at the discre-
tion of the physician. In case of VOPC refractory to the 
precited therapy, patients were admitted to the PICU for 
ketamine treatment. Regarding exchange transfusions, 
indications were stroke, severe ACS, VOPC refractory to 
all antalgic therapies, thrombotic events, and surgery.

Statistical analyses
The results of the descriptive analysis are expressed as 
numbers and percentages for qualitative variables, and 
as medians with quartiles [q1 and q3] and (minimum, 
maximum) for quantitative variables. Variables were 
compared between the two groups (patients with AO and 
others) by using the chi-square test or Fisher’s exact test 
for categorical variables and non-parametric test for con-
tinuous variables (Mann-Whitney-Wilcoxon).

To identify variables potentially associated with AO, 
univariate analyses were first performed. Variables with 
clinical relevance and a 20% level univariate analyses 
were selected and entered into a multivariable logistic 
model for repeated data. We used the Genmod procedure 
in SAS with a repeated statement to account for correla-
tion of individuals in cases of multiple admissions. These 
were, G6PD deficiency, baseline hemoglobin < 8  g/dL, 
medical history of bronchial obstruction and admission 
diagnosis. A backward selection process was performed.

Statistical analysis was performed with SAS 9.3 soft-
ware (Cary, NC, USA). All tests were bilateral, and p-val-
ues of 0.05 or less denotes statistical significance. The 

relative risks are expressed as odd ratio (OR) with 95% 
confidence interval (95%CI).

Results
During the study period, 609 admissions of patients with 
SCD were included. After exclusion of 30 admissions, 
mainly because of admission following HSCT (Fig.  1), 
579 stays of SCD patients were included with a median 
of 52 patients admitted per year [43.5–62.0]. There was a 
total of 395 distinct patients including 281 patients (71%) 
admitted only once during the study period and 114 
patients (29%) admitted more than once in the PICU. The 
median age was 9.2 years [5.5–13.4] (0.2–19.2) and 60% 
of patients (n = 349) were males. The sickle cell genotype 
was SS in 93% of cases (n = 536), with a median baseline 
hemoglobin of 8.0 g/dl [7.5–8.8] (5.0-11.5). 51% (n = 283) 
were treated with hydroxyurea and 15% (n = 84) had asso-
ciated G6PD deficiency (Table  1). Most patients were 
transferred from the general pediatric wards (n = 437, 
75%) mainly for ACS (n = 331, 57%) and VOPC (n = 99, 
17%). Half of patients required NIV with a median dura-
tion of 2 days [2–3] (0–9). The PICU-LOS was 3 days 
[1–4] (0–57).

There was a total of 113 (20%) patients with AO includ-
ing 89 (79%) patients requiring NIV for more than 3 days, 
47 (8%) requiring MV and 12 (2%) treated by vasoactive 
drugs. Seven patients with AO (6%) died in the PICU: 
three sepsis (one invasive pneumococcal disease and two 
severe malaria), one refractory acute respiratory distress 
syndrome complicating ACS, two massive strokes and 
one pulmonary embolism. The annual proportion of AO 
was similar during the study period (Fig. 2).

On univariate analysis, patients with AO had more 
frequently a baseline hemoglobin < 8 g/dl, a medical his-
tory of bronchial obstruction, more frequent admission 
for ACS and higher predicted mortality scores (Table 1). 
There was no difference in the proportion of hydroxyurea 
treatment or exchange transfusion program between 
patients with AO and the other patients. In addition, the 
proportion of patients that had been transfused prior to 
admission was similar between the two groups. Patients 
with AO had significantly higher white blood cell count 
on admission and were more likely to receive fluid resus-
citation, intravenous antibiotics, enteral nutrition, and 
blood transfusion or exchange transfusion during the 
PICU stay (Table 2). There was no difference in the higher 
level of HbS during stay between patients with AO and 
other patients. Patients with AO required central venous 
access and arterial catheters in 25 et 27% respectively.

On multivariable analysis, baseline hemoglobin < 8 g/dl, 
history of bronchial obstruction and admission for ACS 
were associated with AO (Table 3).
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Discussion
Our study suggested that children with baseline hemo-
globin < 8  g/dl, history of bronchial obstruction and 
admission for ACS experienced more AO. Overall, 
patients with SCD admitted to the PICU for an acute 
complication required NIV in 50% of cases, MV in 8% of 
cases and the overall mortality was low (1%). Sepsis was 
uncommon but was the leading cause of mortality.

As in adults, the two main reasons for admission in 
PICU were ACS and severe VOPC [6]. Sepsis in our 
population was rare (4%) and confirms the decreasing 
trend of severe infections in children with SCD thanks to 
prophylactic penicillin and vaccination [17, 18]. In fact, 
in a recent multicenter retrospective cohort study that 
included patients with SCD younger than 22 years (young 
adults) presenting to emergency departments with fever 
found that bacteriemia was found only in 1.1% of patients 
(95% CI, 1.05-1.26%) [19].

The overall mortality rate was lower compared to the 
critically ill SCD adult patients [6, 20] and to the general 
PICU population [21]. This in accordance with two pre-
vious multicenter pediatric study that showed that the 
overall mortality of SCD patients admitted to PICU was 

low but was variable between centers, highly influenced 
by the volume of patients admitted [8, 22]. These patients 
mostly survive after PICU admission but nevertheless 
during their stay, they experienced many well-known risk 
factors of post-intensive care syndrome (PICS) like inva-
sive or non-invasive ventilatory support, inadequate pain 
control and immobility [23]. This population requires a 
particular attention after PICU discharge, and the follow-
up should be multidisciplinary. Moreover, apart from the 
consequence on the child’s health, this population is at 
high risk of being readmitted to the PICU. In fact, 29% 
of the patients in our cohort had several stays which is in 
line with a study on SCD adult patients that found that 
30% of the survivors were re-admitted to the ICU within 
the following year [6].

Patient with baseline hemoglobin > 8 g/dL experienced 
less AO which is important to take into consideration 
knowing the effect of hydroxyurea treatment on hemo-
globin levels [24, 25]. However, in our cohort, only 51% 
of the population was treated with hydroxyurea with no 
difference in frequency between groups, which suggest 
that other factors are involved, like more intense hemo-
lysis and disease activity. Nevertheless, early initiation 

Fig. 1  Flow chart
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of hydroxyurea using individualized, pharmacokinetics-
guided is more and more widely performed [26] and 
this might improve outcomes, including cerebral vascu-
lopathy [27]. In addition, a recent study has shown that 
higher dose of hydroxyurea was more efficient on fetal 

hemoglobin induction and on the onset of vaso-occlusive 
events without significant toxicity in young children [28].

Furthermore, patients with ACS experienced more 
AO, requiring more life-supporting treatments, which is 
in line with previously published studies that found that 
ACS was the main cause of death in SCD patients [29] 

Table 1  Baseline characteristics of patients with sickle cell disease admitted to the Pediatric Intensive Care Unit
All patients (N = 579) Patients with adverse 

outcome (N = 113)
Patients without ad-
verse outcome (N = 466)

MD p-
value

Baseline characteristics
Genotype, n (%)
    SS 536 (93%) 108 (95%) 428 (92%) 0 NS
    SC / Sβ° 23 (4%) / 20 (3%) 4 (4%) / 1 (1%) 19 (4%) / 19 (4%) 0
Age (years) 9.2 [5.5–13.4]

(0.2–19.2)
10.1 [5.9–13.7]
(0.3–19.7)

9.1 [5.3–13.3]
(0.2–19)

0 NS

Male gender, n (%) 349 (60%) 73 (65%) 276 (60%) 0 NS
G6PD deficiency, n (%) 84 (15%) 22 (20%) 62 (14%) 13 NS
Baseline hemoglobin
    SS/Sβ° 8.0 [7.5–8.8]

(5.0-11.5)
8.0 [7.5–8.5]
(5.5–10.0)

 8.2 [7.8-9.0]
(5.0-11.5)

30 < 0.01

    SC 10.5 [10.0–11.0]
(8.0-12.5)

11.0 [10.0-10.5]
(8.0-11.5)

10.5 [10.0–11.0]
(8.0-11.5)

3 NS

Baseline hemoglobin < 8 g/dl 278 (51%) 66 (63%) 212 (48%) 33 < 0.01
History of bronchial obstruction, n (%) 137 (25%) 37 (35%) 100 (23%) 37 0.01
History of acute chest syndrome, n (%) 289 (51%) 56 (51%) 233 (51%) 12 NS
History of cerebral vasculopathy, n (%) 80 (16%) 12 (13%) 68 (17%) 74 NS
History of stroke, n (%) 43 (8%) 3 (3%) 40 (9%) 20 †
Hydroxyurea treatment, n (%) 283 (51%) 54 (52%) 229 (51%) 24 NS
Exchange transfusion program, n (%) 107 (19%) 19 (18%) 88 (19%) 17 NS
History of PICU admission 242 (47%) 48 (49%) 194 (47%) 64 NS
Unit of origin, n (%) 1 NS
General pediatrics department 437 (75%) 86 (76%) 351 (75%)
Others 142 (25%) 27 (24%) 115 (25%)
    Emergency department 114 (20%) 17 (15%) 97(22%)
    Operating room 12 (2%) 5 (4%) 7 (2%)
    Home 6 (1%) 0 (0%) 6 (1%)
    Long term facility 3 (1%) 0 (0%) 3 (1%)
    Other PICU 6 (1%) 5 (1%) 1 (0%)
Diagnosis on admission, n (%) 0 < 0.01
Acute chest syndrome 331 (57%) 80 (71%) 251 (54%)
Other causes 248 (43%) 33 (29%) 215 (46%)
    Vaso-occlusive pain crisis 99 (17%) 2 (2%) 97 (21%)
    Stroke 39 (7%) 7 (6%) 32 (6%)
    Sepsis 18 (3%) 10 (9%) 8 (2%)
    Splenic sequestration 12 (2%) 2 (2%) 10 (2%)
    Peri-operative 10 (2%) 4 (4%) 6 (1%)
    Acute anemia* 9 (2%) 0 (0%) 9 (2%)
    Other 61 (11%) 8 (7%) 53 (11%)
PIM 2 1.2 [0.8–3.2]

(0-22.1)
3.3 [1.7–4.7]
(0-22.1)

1.0 [0.8–2.8]
(0-18.2)

59 < 0.01

PELOD 2 (day 1) 0 [0–1] (0–45) 1 [0–3] (0–33) 0 [0–0] (0–45) 59 < 0.01
PICU : pediatric intensive care unit ; MD : Missing Data ; NIV : non-invasive ventilation ; MV : mechanical ventilation; NS : non-significant ; PIM 2 : Pediatric Index of 
Mortality II ; PELOD2: Pediatric Logistic Organ Dysfunction 2. Adverse outcome (AO) was defined in case of NIV > 3 days (11), IMV (excluding the first 24 h after surgery), 
vasopressors, renal replacement therapy or in case of death in the PICU. *Acute anemia refers to an Hb level decrease ≥ 20% versus the baseline value and due to any 
reasons excepted splenic sequestration (Delayed Hemolytic Transfusion Reaction, Parvovirus infection…) † Irrelevant statistical testing due to reduced effectives. 
Quantitative data are reported as median [interquartile range] (extreme values)
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and that children with ACS required MV or NIV in 6% 
of the cases [7]. In fact, phenotypes of rapidly progressive 
ACS have been described and associated with a high rate 
of multiorgan failure but is more frequent in adults [30]. 
Although this is a well-known complication of patients 
with SCD with high morbidity, there is still a lack of high-
quality studies to improve the prognostic of patients [31]. 
In fact, the existing recommendation of care still relies on 
low quality evidence [32] and further randomized con-
trolled trials are urgently needed. In addition, we also 
found that a history of bronchial obstruction was asso-
ciated with adverse outcome. This is probably related to 
the association with ACS since the association between 
bronchial obstruction and ACS severity, ACS recurrence 
and earlier death have also been previously reported 
[33]. Even if the associated factors and clinics between 
ACS and asthma can overlap, bronchial obstruction is a 
distinct entity, and must be closely monitored and con-
trolled in patients with SCD given these results.

Finally, it is interesting to note that patients with AO 
did not differ from the other less severe patients regard-
ing the frequency of transfusion prior to PICU transfer. 
In fact, with the growing number of patients develop-
ing delayed hemolytic transfusion reactions [34, 35], this 
result could be taken into account when evaluating the 
benefice-risk balance of red blood cell transfusion and 
other risk factors should be taken into consideration to 
intensify the patient’s treatment. In our study, HbS level 

was not significantly different between the two groups. 
Despite some limitation discussed below, this is impor-
tant for clinicians to acknowledge as some very severe 
patients might present with low HbS. This is consistent 
with the fact that HbS is not the only pathological issue in 
these patients who experience a systemic disease involv-
ing endothelium and inflammatory pathways [36, 37].

The main limitation of our study is its retrospective 
and monocentric design. In fact, the study has been 
performed in a tertiary hospital that is a reference cen-
ter for pediatric patients with SCD and this might have 
introduced a bias in the epidemiology, especially regard-
ing mortality. However, the large sample size with very 
few missing data and detailed description of patient’s 
characteristics provides an accurate description of clini-
cal and biological characteristics, PICU treatments, and 
outcomes, that could be useful for both clinician in their 
daily practice and for future therapeutic studies. Finally, 
we chose a composite criterion to identify patients with 
AO that included NIV for more than 3 days according to 
previous publications that found that most patients with 
ACS were ventilated for less than 3 days [16]. The exter-
nal validity of the study might impacted as some centers 
use NIV early in the course of disease independently 
from the patients severity [12].

Fig. 2  Proportion of patient admitted to the Pediatric Intensive Care Unit developing adverse outcome AO: adverse outcome, defined if the patient died 
during ICU stay and/or required invasive mechanical ventilation and/or non-invasive ventilation for more than 3 days and/or vasopressor and/or renal 
replacement therapy. NAO: non adverse outcome
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Table 2  Characteristics of pediatric intensive care unit stay of patients with sickle cell disease
All patients (N = 579) Patients with adverse 

outcome (N = 113)
Patients with-
out adverse 
outcome (N = 466)

MD p-
value

Biological datas
Maximum CRP (mg/L) 117 [54–189]

(< 10–467)
126 [68–173]
(< 10–409)

110 [50–193]
(< 10–467)

100 NS

Minimal hemoglobin (g/dl) 8.0 [6.8-9.0]
(2.3–12.9)

7.2 [6.1–8.3]
(3.3–12.3)

8.2 [6.9–9.2]
(2.3–12.9)

23 < 0.01

Maximum delta of hemoglobin during stay 0 [0.0-1.2]
(-0.7-6.7)

0.1 [0.0-1.6]
(0.0-3.9)

0.0 [0.0-1.1]
(-0.7-6.7)

23 < 0.01

Maximal hemoglobin S percentage during stay (%) 58 [41–72]
(7–94)

59 [40–78]
(7–93)

57 [43–70]
(12–94)

263 NS

Maximal white blood cell count (x103/mm 3) 17.1 [13.0-23.3]
(1.4–52.7)

21.0 [15.0-27.4]
(2.8–52.7)

16.4 [12.8–22.1]
(1.4–47.5)

19 < 0.01

Hyponatremia < 135 mmol/l, n (%) 155 (29%) 39 (36%) 119 (28%) 39 NS
Acute renal failure, n (%) 16 (3%) 8 (7%) 8 (2%) 29 †
Treatments
Ventilatory support
NIV, n (%) 291 (50%) 89 (79%) 202 (43%) 0 < 0.01
    Duration (days) 2 [2–3] (0–9) 4 [4–5] (0–9) 2 [2–3] (0–3) 0 <0.01
MV, n (%) 47 (8%) 47 (41%) 0 (0%) 0 -
    Duration (days) 3 [2–6] (0–27) 3 [2–6] (0–27) - 0
Nitric oxide, n (%) 20 (4%) 11 (10%) 8 (2%) 1 †
High-frequency ventilation, n (%) 6 (1%) 6 (5%) 0 (0%) 1 -
Hemodynamic support, n (%)
Fluid resuscitation 13 (3%) 12 (12%) 1 (0%) 0 †
Vasoactive drugs 12 (2%) 12 (11%) 0 (0%) 0 -
Anti-infective therapy
Intravenous antibiotics, n (%) 490 (85%) 111 (98%) 379 (82%) 1 < 0.01
    Duration (days) 6 [3–8] (0–57) 8.5 [5–11] (0–57) 5.0 [3–7] (0–20) 2 < 0.01
Hematologic support
Transfusion prior to admission, n (%) 211(38%) 43 (39%) 168 (38%) 39 NS
    Number 1 [1–1] (1–3) 1 [1–1] (1–3) 1 [1–1] (1–3) 3 NS
Transfusion in PICU, n (%) 222 (38%) 59 (52%) 163 (35%) 1 < 0.01
    Number 1 [1–1] (1–6) 1 [1–1] (1–6) 1 [1–1] (1–3) 17 < 0.01
Transfusion exchange in PICU, n (%) 155 (27%) 45 (40%) 110 (24%) 2 < 0.01
    Number 1 [1–1] (1–3) 1 [1–1] (1–3) 1 [1–1] (1–2) 6 < 0.01
No transfusion at any time 129 (23%) 16 (14%) 113 (24%) 9 0.01
Nutritional support, n (%)
Enteral nutrition 69 (12%) 31 (28%) 38 (8%) 9 < 0.01
Parenteral nutrition 6 (1%) 4 (4%) 2 (0%) 22 †
Renal replacement therapy, n (%) 3 (1%) 3 (3%) 0 (0%) 0 †
Invasive device, n (%)
Central catheter 45 (8%) 28 (25%) 17 (4%) 1 < 0.01
Arterial catheter 68 (12%) 30 (27%) 38 (8%) 1 < 0.01
Evolution
Length of stay (days) 3 [1–4] (0–57) 5 [4–7] (1–57) 2 [1–3] (0–16) 0 < 0.01
Death during PICU stay, n (%) 7 (1%) 7 (6%) 0 (0%) 0 -
Timing of death (days) 2 [1–7] (1–14) 2 [1–7] (1–14) -
Death during 6 months follow up, n (%) 7 (1%) 7 (6%) 0 (0%) 0 -
PICU : pediatric intensive care unit ; MD : Missing Data ; NIV : non-invasive ventilation ; MV : mechanical ventilation ; NS : non-significant. Adverse outcome (AO) was 
defined in case of NIV > 3 days (11), IMV (excluding the first 24 h after surgery), vasopressors, renal replacement therapy or in case of death in the PICU. *Acute anemia 
refers to an Hb level decrease ≥ 20% versus the baseline value and due to any reasons excepted splenic sequestration (Delayed Hemolytic Transfusion Reaction, 
Parvovirus infection…). † Irrelevant statistical testing due to reduced effectives Quantitative data are reported as median [interquartile range] (extreme values)
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Conclusion
Baseline hemoglobin < 8  g/dL, history of bronchial 
obstruction and admission for ACS were strong risk 
factors for severe evolution in SCD children admitted 
to PICU during the last decade. These factors could be 
taken into consideration when choosing the adequate 
therapeutic options. In addition, given the low mortality 
and the fact that these patients experience during their 
stay many well-known risk factors of PICS, systematic 
screening regarding this aspect should be performed 
during follow-up.
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