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National Program for Rare Diseases
dense network of 13 SCD reference centers and 46 
competence centers supervised by 2 coordinating centers 
(Filières de soins et de santé)
strong connection with general practitioners and patient’s 
associations
and also with clinical and basic research in particular with 
the Laboratory of Excellence on the Red Cell (GR-Ex).
Free access to care
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2017: EU initiative for the implementation of ERNs

Missions:
coordinate and uniformize comprehensive care for hematological diseases
including SCD in Europe.   
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Summary

Sickle Cell Disease (SCD) is an increasing global health problem and pre-
sents significant challenges to European health care systems. Newborn
screening (NBS) for SCD enables early initiation of preventive measures
and has contributed to a reduction in childhood mortality from SCD. Poli-
cies and methodologies for NBS vary in different countries, and this might
have consequences for the quality of care and clinical outcomes for SCD
across Europe. A two-day Pan-European consensus conference was held in
Berlin in April 2017 in order to appraise the current status of NBS for
SCD and to develop consensus-based statements on indications and
methodology for NBS for SCD in Europe. More than 50 SCD experts from
13 European countries participated in the conference. This paper aims to
summarise the discussions and present consensus recommendations which
can be used to support the development of NBS programmes in European
countries where they do not yet exist, and to review existing programmes.

Keywords: sickle cell disease, sickle cell anaemia, haemoglobinopathies,
newborn screening, prevention.
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Cyprus, 22NBS Laboratory, Charité – Universitätsmedizin Berlin, Berlin, 23Department of Paediatric Oncology, Haematology and Immunology, Univer-

sity of Heidelberg, Heidelberg, Germany, 24Our Lady’s Children’s Hospital, Crumlin, Dublin, Ireland, 25Laboratoire d’Excellence GR-Ex, UMR_S1134,
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Introduction

Sickle Cell Disease (SCD) is an autosomal recessive inherited

blood condition that has recently been reviewed elsewhere

(Piel et al, 2017; Ware et al, 2017). Briefly, the sickle muta-

tion causes a substitution of valine for glutamic acid at posi-

tion 6 of the beta globin chain. This results in a defective

haemoglobin molecule (HbS) that can aggregate and form

polymers with adjacent haemoglobin molecules when in the

deoxygenated state. As a consequence, red blood cells become

damaged by polymerised HbS. Repeated cycles of polymerisa-

tion-depolymerisation damage the erythrocyte cytoskeleton

and cell membrane, leading to a decrease in erythrocyte lifes-

pan that is clinically apparent as haemolysis and its sequelae.

There is also defective flow of red blood cells in the micro-

circulation resulting in occlusion of capillaries and postcapil-

lary venules. Haemolytic and vaso-occlusive phenomena give

rise to vascular remodelling and large vessel complications.

Both, acute infarctions and large vessel disease cause progres-

sive life-limiting organ damage.

Complications of vaso-occlusion include dactylitis (pain-

ful swelling to the hands and/or feet), acute pain episodes,

acute chest syndrome and others. Children with SCD are

particularly prone to Invasive Pneumococcal Disease (IPD)

as a result of functional hypo-/asplenia (Overturf et al,

1977; Powars et al, 1983; Wong et al, 1992a; Payne et al,

2013). Other causes of morbidity and mortality include

acute anaemia secondary to splenic sequestration, par-

vovirus B19 infection and malaria (in endemic regions)

(Ballas et al, 2010). Complications of SCD result in fre-

quent hospitalization for treatment, which is burdensome

for health care systems (Brozovic et al, 1987; Colombatti

et al, 2008; Lanzkron et al, 2010; Raphael et al, 2013; Bou-

Maroun et al, 2018).

Globally, SCD is among the most commonly inherited

disorders. Every year, more than 300!000 babies are born

with SCD, the majority in Sub-Saharan Africa and in India

(Piel et al, 2013, 2016; Serjeant, 2017; Ware et al, 2017).

Although morbidity and mortality rates in affected children

from these regions are very high (Grosse et al, 2011;

Makani et al, 2011), outcomes have been dramatically

improved in higher income countries by implementation

of early preventive measures and improvements in compre-

hensive care (Gaston et al, 1986; Vichinsky et al, 1988;

Quinn et al, 2010; Le et al, 2015; Couque et al, 2016).

Life-threatening early complications of SCD can be reduced

by parental education and preventive medical interventions

(Quinn et al, 2010; Wang et al, 2011; Yawn et al, 2014;

Consensus on NBS for SCD in Europe
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SCD and Covid-19 pandemics
Full lockdown: March 15 – May 10, 2020
Lockdown uplift phase 1: May 11 – May 31

phase 2: June 1st – June 21
phase 3: still ongoing

Keep the patients confined and prevent 
them to come to the hospital +++
- all the programmed consultations at the reference centers were cancelled
- information is given by phone to the patient

phone consultation, lockdown instructions, stay at home, teleworking or sick leave, social distancing
prevention barriers
continue your treatment
avoid AINS
repeated information on Covid infection warning signs and/or SCD-related signs
listening to the patient and building confidence

- set up of a telephone platform accessible from 9am to 6pm on weekdays, 
voluntary colleagues on call on weekends 

- dissemination of the information by the patients’ associations
- recommendation leaflet for the patients
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Complications associated with Covid infection:

VOC            ACS

Priority:
Shorten the sojourn of the patient at the emergency room as much as possible

discriminate patients at very low risk of ACS from those at high risk
use of the Presev score (for adults)

SCD and Covid-19 pandemics



the Presev score

Sensitivity analysis used a third reticulocyte-count category for patients
with missing data. All statistical analyses were computedwith SPSS v18
and/or Stata v11 software.

3. Results

3.1. Patients and Inclusion Characteristics

Recruitment lasted from July 2006 through September 2012 (Fig. 2),
including 250 VOCs with 247 analyzed after excluding three (one psy-
chiatric disorder and two non-SS or -S-β0thalassemia genotypes). One
hundred and forty-five patients were included once and 43 more than
once. Among patients who developed ACS and were included twice,
all but one had a VOC during the other hospitalization. Forty-four/41
(17.8%) ACSs occurred within 15 (median 3 [2, 3]) days post-admission
based on auscultation abnormalities and/or chest pain, but three pa-
tients were excluded from the analysis because ofmissing confirmatory
chest radiographs. Only 2/41 chest radiograph-confirmed ACSs did not
have an auscultatory abnormality. One VOC-group patient developed a
late ACS 20 days post-hospitalization.

Between-group clinical characteristics and SCD history at inclusion
(Table 1) were comparable, except for the precipitating factor during
the preceding 3 days. Patients were equally treated with hydroxyurea.
VOC and ACS steady-state biological parameters for 222 episodes were
comparable for the two groups, except red blood-cell (RBC) counts, re-
spectively: 3.2 ± 0.7 × 1012/L and 2.9 ± 0.5 × 1012/L (p = 0.02).

A factor precipitating 186/203 (91.6%) VOCs and 34/41 (82.9%) ACSs
was identified, with ≥2 for 92/203 (45.3%) and 18/41 (43.9%), respec-
tively. The most frequent precipitating factors were cold (39·7%; signif-
icantly more frequent for VOCs; p = 0.004), exertion (31.1%), stress
(23.4%), physician-suspected infection (20%), menstruation (14.9%)
and decreased oral hydration (13.1%).

The mean VOC-onset-to-arrival (Table 2) interval was ~1 day; pain
appeared at night for ~25% of the patients with no between-group dif-
ferences. SpO2 was b96% in 9.8% of VOC and 19.5% of ACS patients
(p=0.04). Despite similar respiratory frequency values, tachypnea (N-
20 breaths/min) was more frequent in ACS (39% vs 29.1% in VOC; p =

0.001). The mean VAS-assessed global pain intensity and total CPS
were comparable, but ACS patients had significantly more intense
S ± P (Table 3, Fig. 1) and milder left arm pain. Pain intensity in the
five other body sites, including chest, was similar for both groups. Ac-
cording to univariate analyses, ACS patients' leukocyte, neutrophil and
reticulocyte counts, and LDH, direct bilirubin, aspartate aminotransfer-
ase, alkaline phosphatase and C-reactive protein levelswere significant-
ly higher, but their RBC counts and hemoglobin levels were lower than
those of VOC patients.

3.2. Scores

Multivariate analyses retained day-1 N 216 × 109 reticulocytes,
N11× 109 leukocytes and S± P CPS=2 or 3 as being independently as-
sociated with ACS. The model was adjusted to hemoglobin ≤ or N9 g/dL
(Table 3). Thefinal score is the sumof the points accorded those four pa-
rameters; it was unchanged when adjusted for hydroxyurea. A score
predicting ACS, calculated by adding the transformed β-coefficients
for the 226 (189 VOC and 37 ACS) patients with no missing data for
the parameters, ranged between 0 and 16.

The AUROC was 0.836 [0.773–0.898] (Supplementary fig. S1). The
ROC curve determined two cutoffs, yielding three ACS-risk groups,
each representing a third of the patients: score ≤ 5 (n = 89): low,
with NPV = 98.9% (88/89); score N 11 (n = 47): high, with positive-
predictive value (PPV) = 44.7% (21/47); and score 6–10 (n = 90): in-
termediate NPV = 83.3% and PPV= 16.7% (75/90) (Table 3). Applying
the ACS-predictive score to the study population would have missed
only 1/40 analyzable ACSs.

3.3. Outcomes

Median hospital stay was longer for ACS than VOC patients, respec-
tively: 9 [7–11] vs 4 [3–7] days (p b 0.0001). Seven/41 (17%) ACSs vs
1/203 (0.5%) VOC (p b 0.0001) patients required intensive care. No pa-
tient died. ACS patients required more BTs than VOC patients, respec-
tively: 20/41 (48.7%) vs 6/203 (3%) (p b 0.0001). For all but one (pre-
cholecystectomy) BT, ACS severity was the BT indication, according to

Fig. 1. Frequency of spine-and/or-pelvis categorical pain score determination at Emergency-Department arrival.
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(Ballas et al., 1988) however, they were less able discriminate between
ACS and VOC than reticulocytes. Leukocytes are known to be an inde-
pendent factor predictive of SCD-associated death (Platt et al., 1994).
Reported results demonstrated enhanced leukocyte adhesion to SS
RBCs (Chaar et al., 2010) and vascular endothelium (Turhan et al.,
2002), and their subsequent leukocyte participation in vaso-occlusion
(Belcher et al., 2000; Hidalgo et al., 2009).

Pertinently, hydroxyurea did not modify the score, perhaps because
patients taking it have lower reticulocyte and leukocyte counts. Hence, a
reticulocyte or leukocyte rise under it would probably discriminate bet-
ter between groups thanwithout such increases. Furthermore, the com-
parable percentages of hydroxyurea-treated patients in our two groups
indicate that, when treated patients develop severe VOCs requiring hos-
pitalization, their risk of worsening is comparable to that of untreated
patients, which should not be confused with hydroxyurea's protective
effect against ACS and VOC (Charache et al., 1995). Because the hy-
droxyurea dose was not considered in this study, we could not exclude
a difference according to its dose. Morphine consumption on hospital
days 1, 2 and 4 did not differ between groups, thereby excluding its pos-
sible effect on ACS appearance, in contrast to previous hypotheses
(Kopecky et al., 2004; Buchanan et al., 2005).

Our study was homogenous because of its monocenter design with
the same physicians, biologists and guidelines for all patients. Our re-
sults enabled a score to be built that could bring new perspectives to
SCD management, but remains to be validated in other centers and
countries, and tested on pediatric populations, before concluding as to
its usefulness. In conclusion, a score predictingACS as of Emergency-De-
partment arrival for VOC, based on reticulocyte and leukocyte counts,
hemoglobin and S±P CPS, is simple enough to be easily applied and
could change VOC therapeutic perspectives.
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Table 3
ACS-predictive model derived from the multivariate analysis.

Day-1 variable β-Coefficient aOR [95% CI] p Pointsa

Reticulocytes (109/L)
≤216 0 1 0
N216 2.153 8.613 [3.01–24.69] b0.001 6

Spine and/or pelvis CPS 0
0 or 1 0 1
2 1.401 4.060 [1.46–11.26] 0.007 4
3 1.852 6.371 [2.37–17.15] b0.001 6

Leukocytes (109/L)
≤11 0 1 0
N11 1.160 3.190 [1.17–8.72] 0.024 3

Hemoglobin (g/dL)b

N9 0 1 0
≤9 0.246 1.279 [0.55–2.96 0.567 1

Predictive model performance on the study population

Predictive scorec ACSs VOCs Total Risk

≥11 21 26 47 PPV = 44.7% High
6–10 15 75 90 Intermediate
≤5 1 88 89 NPV = 98.9% Low
Total 37 189 226

aOR = adjusted odds ratio. CPS = categorical pain score. ACSs = secondary acute chest
syndromes. VOCs = vaso-occlusive crises. PPV = predictive-positive value. NPV =
negative-predictive value.

a Pointswere calculated bymultiplying themodel'sβ-coefficients for each independent
parameter ×3 and rounded to the nearest integer (AUC= 0.836 [CI 0.773–0.898]).

b Forced into the model to adjust to the Hosmer–Lemeshow statistic = 0.967.
Nagelkerke R2 = 0.338.

c The ACS-predictive score is the sum of the points accorded each of the four day-1
variables.

310 P. Bartolucci et al. / EBioMedicine 10 (2016) 305–311

Pablo Bartolucci, et al. Score Predicting Acute Chest Syndrome During Vaso-occlusive 
Crises in Adult Sickle-cell Disease Patients. EBioMedicine. 2016 Aug;10:305-11. doi: 
10.1016/j.ebiom.2016.06.038.

High risk: spine and/or pelvis pain
reticulocytes > 216 G/L (D1)
leukocytes > 11 G/L

BUT 
predictive negative value of a score <5 = 95,5%                         not validated for children

https://pubmed-ncbi-nlm-nih-gov.proxy.insermbiblio.inist.fr/?term=Bartolucci+P&cauthor_id=27412264


Covid-19 pandemics: SCD patient at the emergency room

No ACS risk factor
Presev score <5
Discharge

Home hospitalization:
- 2/3 nursing visits
- vital constants

surveillance
- sensitization
- 1 call consultation
- oral morphine
- hydration SC/IV
- nefopam IV
- enoxaparin
- (oxygen)
- 1 call to the tele-
platform during the WE

Presev score >5
Shorten the hospital 
stay as much as possible

Home hospitalization:
same as

Covid +
“out-patient Covid
protocol” COVISICK
Home hospitalization:
- 2/3 nursing visits
- antiviral 

choice of the clinician
- antibiotics
- vital constants

surveillance
- Sensitization
- 1 call consultation
- 1 call to the tel-
platform during the WE

Daily telephone 
monitoring

No nursing visit

anxious patient on the 
phone



- intravenous fluid
- prophylactic enoxaparin for all
- antibiotics: cefotaxim and azithromycin. 
- antiviral therapy’s left to physicians’ choice
- analgesics (except non -steroidal anti-inflammatory drugs)
- hydroxyurea or deferasirox continued except in case of drug toxicity. 
- early NIV for respiratory distress, oxygen for hypoxemic patients to obtain a SpO2 > 95%. 
- red blood cell (RBC) transfusion or automated exchange transfusion according to the

physician’s evaluation
- CT-scans not mandatory
- Nasal swab for RT- PCR testing collected in the first 12 hours of the patients’ arrival

SCD pediatric patient with suspected Covid-19 admitted 
at the PICU

for all SCD patients: Heilbronner C et al, Br J Haematol. 2020 Jul;190(1):e21-e24. 
doi: 10.1111/bjh.16802.Epub 2020 Jun 8
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Prognosis of patients with sickle cell disease and COVID-19: 
a French experience

France is the country with the highest prevalence 
of sickle cell disease in Europe, with more than 
26 000 patients diagnosed with the condition in 2018. 
Most of these patients are of sub-Saharan African 
origin.1 Patients with sickle cell disease are thought to 
be at increased risk of COVID-19 complications. Aside 
from specific COVID-19-related morbidities, infections 
in patients with sickle cell disease2 can provoke painful 
vaso-occlusive crisis and life-threatening acute chest 
syndrome. Thus, COVID-19 could be devastating for 
regions such as Africa or India, where an estimated 
8–12 million patients with sickle cell disease live, or in 
the USA and Brazil, with more than 100 000 patients in 
each country.3 Nevertheless, there are currently no data 
on the outcomes of patients with sickle cell disease and 
COVID-19.

On March 13, 2020, at an early stage of the COVID-19 
pandemic in France, we invited all practitioners involved 
in the management of patients with sickle cell disease 
to report on all inpatients with sickle cell disease and 
confirmed COVID-19 by RNA detection of severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) 
from nasal swabs. An email was sent to paediatricians, 
internists, and haematologists involved in sickle cell 
disease managment in France by our national consortia 
—MCGRE (Filière de santé maladies constitutionnelles 
rares du globule rouge et de l’érythropoïèse) 
and Laboratory of Excellence GR-Ex network. We 
prospectively collected data on outcomes in patients 
with sickle cell disease infected with COVID-19 using 
a standardised form. We compared the prevalence of 
intensive care unit (ICU) admission for inpatients with 
sickle cell disease by age range to that of COVID-19-
positive inpatients in France during the same period.4 
Data were collected between March 13, 2020, and 
April 16, 2020.

83 inpatients with sickle cell disease infected by 
SARS-CoV-2 from 24 centres were enrolled (table 1). 
The median age was 33·5 years (range 19–68) for the 
66 (80%) adults and 12 years (0·3–17) for the 17 (20%) 
children (defined as patients <18 years). 48 (58%) 
of 83 patients had a past medical history of acute 

All patients (n=83) Patients aged 
0–14 years (n=12)

Patients aged 
15–44 years (n=56)

Patients aged 
45–64 years (n=14)

Patients aged 
65–74 years (n=1)

Age 30 (0·3–68) ·· ·· ·· ··

Sex 

Male 38 (46) 6 (50) 22 (39) 9 (64) 1 (100)

Female 45 (54) 6 (50) 34 (61) 5 (36) 0

Haemoglobin genotype 

SS/Sβ⁰ 71 (86) 11 (92) 48 (86) 12 (86) 0

SC 8 (10) 0 5 (9) 2 (14) 1 (100)

Sβ⁺ 4 (5) 1 (8) 3 (5) 0 0

Hydroxyurea treatment at admission 38 (46) 4 (33) 28 (50) 6 (43) 0

Hydroxyurea dose (mg/kg/day) 17·9 (8·8–30·2) 18·8 (18·6–23·3) 18·2 (11·8–30·2) 13·7 (8·8–16·5) ··

Weight (kg) 68 (5–110) 32 (5–49) 71·8 (41–110) 71·5 (59–95) 85

Vaso-occlusive crisis 44/81* (54) 6 (50) 34 (61) 4/12* (33) 0

Acute chest syndrome 23/82* (28) 2 (17) 17 (30) 4/13* (31) 0

Transfusion† 31 (37) 4 (33) 18 (32) 8 (57) 1 (100)

Length of hospital stay (days) ‡ 8 (2–37) 4 (2–10) 7 (2–35) 10 (4–37) 22

Mechanical ventilation in the intensive 
care unit§

9/17 (53) 0 3/7 (43) 5/7 (71) 1 (100)

Data are n (%), n/N (%), or median (range). Percentages do not always equal 100% because of rounding. Ethnicity data were not collected in line with usual practice in France. 
*Data for vaso-occlusive crisis were not available for two patients and acute chest syndrome not available for one patient. †Simple transfusion or exchange transfusion 
(manual or automated) during the hospital stay. ‡Hospitalisation was completed for 80 (96%) of 83 patients and is ongoing at the date of the notification for the other 
three. §17 patients were admitted to the intensive care unit. 

Table 1: Patient characteristics by age range 
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France is the country with the highest prevalence 
of sickle cell disease in Europe, with more than 
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from specific COVID-19-related morbidities, infections 
in patients with sickle cell disease2 can provoke painful 
vaso-occlusive crisis and life-threatening acute chest 
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intensive care unit (ICU) admission for inpatients with 
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children (defined as patients <18 years). 48 (58%) 
of 83 patients had a past medical history of acute 
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From March 13 to April 16, 2020
83 SCD inpatients infected by Covid—19 from 24 center's were enrolled 

85% SS or Sb°thal, 10% SC and 5% Sb+thal
median age: 33·5 years (range 19–68) for the 66 (80%) adults  

12 years (0·3–17) for the 17 (20%) children
VOC was associated with COVID-19 in 54% and ACS in 28% of the inpatients (20% admitted in ICU)
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Prognosis of patients with sickle cell disease and COVID-19: 
a French experience

France is the country with the highest prevalence 
of sickle cell disease in Europe, with more than 
26 000 patients diagnosed with the condition in 2018. 
Most of these patients are of sub-Saharan African 
origin.1 Patients with sickle cell disease are thought to 
be at increased risk of COVID-19 complications. Aside 
from specific COVID-19-related morbidities, infections 
in patients with sickle cell disease2 can provoke painful 
vaso-occlusive crisis and life-threatening acute chest 
syndrome. Thus, COVID-19 could be devastating for 
regions such as Africa or India, where an estimated 
8–12 million patients with sickle cell disease live, or in 
the USA and Brazil, with more than 100 000 patients in 
each country.3 Nevertheless, there are currently no data 
on the outcomes of patients with sickle cell disease and 
COVID-19.

On March 13, 2020, at an early stage of the COVID-19 
pandemic in France, we invited all practitioners involved 
in the management of patients with sickle cell disease 
to report on all inpatients with sickle cell disease and 
confirmed COVID-19 by RNA detection of severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) 
from nasal swabs. An email was sent to paediatricians, 
internists, and haematologists involved in sickle cell 
disease managment in France by our national consortia 
—MCGRE (Filière de santé maladies constitutionnelles 
rares du globule rouge et de l’érythropoïèse) 
and Laboratory of Excellence GR-Ex network. We 
prospectively collected data on outcomes in patients 
with sickle cell disease infected with COVID-19 using 
a standardised form. We compared the prevalence of 
intensive care unit (ICU) admission for inpatients with 
sickle cell disease by age range to that of COVID-19-
positive inpatients in France during the same period.4 
Data were collected between March 13, 2020, and 
April 16, 2020.

83 inpatients with sickle cell disease infected by 
SARS-CoV-2 from 24 centres were enrolled (table 1). 
The median age was 33·5 years (range 19–68) for the 
66 (80%) adults and 12 years (0·3–17) for the 17 (20%) 
children (defined as patients <18 years). 48 (58%) 
of 83 patients had a past medical history of acute 

All patients (n=83) Patients aged 
0–14 years (n=12)

Patients aged 
15–44 years (n=56)

Patients aged 
45–64 years (n=14)

Patients aged 
65–74 years (n=1)

Age 30 (0·3–68) ·· ·· ·· ··

Sex 

Male 38 (46) 6 (50) 22 (39) 9 (64) 1 (100)

Female 45 (54) 6 (50) 34 (61) 5 (36) 0

Haemoglobin genotype 

SS/Sβ⁰ 71 (86) 11 (92) 48 (86) 12 (86) 0

SC 8 (10) 0 5 (9) 2 (14) 1 (100)

Sβ⁺ 4 (5) 1 (8) 3 (5) 0 0

Hydroxyurea treatment at admission 38 (46) 4 (33) 28 (50) 6 (43) 0

Hydroxyurea dose (mg/kg/day) 17·9 (8·8–30·2) 18·8 (18·6–23·3) 18·2 (11·8–30·2) 13·7 (8·8–16·5) ··

Weight (kg) 68 (5–110) 32 (5–49) 71·8 (41–110) 71·5 (59–95) 85

Vaso-occlusive crisis 44/81* (54) 6 (50) 34 (61) 4/12* (33) 0

Acute chest syndrome 23/82* (28) 2 (17) 17 (30) 4/13* (31) 0

Transfusion† 31 (37) 4 (33) 18 (32) 8 (57) 1 (100)

Length of hospital stay (days) ‡ 8 (2–37) 4 (2–10) 7 (2–35) 10 (4–37) 22

Mechanical ventilation in the intensive 
care unit§

9/17 (53) 0 3/7 (43) 5/7 (71) 1 (100)

Data are n (%), n/N (%), or median (range). Percentages do not always equal 100% because of rounding. Ethnicity data were not collected in line with usual practice in France. 
*Data for vaso-occlusive crisis were not available for two patients and acute chest syndrome not available for one patient. †Simple transfusion or exchange transfusion 
(manual or automated) during the hospital stay. ‡Hospitalisation was completed for 80 (96%) of 83 patients and is ongoing at the date of the notification for the other 
three. §17 patients were admitted to the intensive care unit. 

Table 1: Patient characteristics by age range 
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chest syndrome, with a median of 2 episodes 
(range 1–10); 38 (46%) were being treated with 
hydroxyurea at admission (30 [51%] of 59 patients in 
the SS/Sβ⁰ subpopulation). Vaso-occlusive crisis was 
associated with COVID-19 in 44 (54%) of 81 inpatients 
and acute chest syndrome was associated with COVID-19 
in 23 (28%) of 82 inpatients (table 1).

17 (20%) of 83 patients were admitted to the 
ICU. Nine (53%) required mechanical ventilation, 
including two patients treated with extracorporeal 
membrane oxygenation. Two patients died in the 
ICU with COVID-19 pneumopathy: two men with 
the SC haemoglobin genotype. Five (63%) of the 
8 patients with the SC genotype were admitted to 
the ICU, compared with 12 (17 %) of 71 patients 
with the SS/Sβ⁰ genotype (p=0·0099 by Fisher’s 
exact test). Among patients 40 years or older, 
5 (31%) of 16 with the SS/Sβ⁰ genotype (median age 
48·5 years, range 40–64) were admitted to the ICU 
versus five (100%) of five patients with the SC genotype 
(median age 50 years, 40–68; p=0·012). 15 (88%) of 
17 patients with sickle cell disease admitted to the ICU 
were transfused with a median of 4 bags (range 2–7) 
of packed red blood cells per patient. Only 3 (20%) of 
15 were transfused before ICU admission (1, 2, and 
28 days before), and the other 12 were transfused after 
a median time of 1·5 days (range 0–9) after ICU 
admission. Two patients were treated with automated 
exchanges, 6 with simple transfusions, and 7 with 
exchange transfusions. One man with the SC genotype 
died 3 days after admission from a pulmonary embolism 
without transfusion, and a woman with the SS genotype 
was not transfused; instead she was treated with 
high-flow oxygen and then recovered. Of note, seven 
patients were directly admitted to the ICU; the median 

time to ICU transfer after hospital admission was 2 days 
(range 0–9).

Among patients with the SS/Sβ⁰ genotype, 
three (25%) of 12 received a transfusion before ICU 
admission, which was not different from the proportion 
of transfusions received throughout the stay for the 
22 (37%) of 59 patients with the SS/Sβ⁰ genotype not 
requiring ICU admission. Treatment with hydroxyurea 
at admission was similar in both groups (six [50%] 
of 12 patients with the SS/Sβ⁰ genotype admitted 
to the ICU vs 30 [51%] of 59 patients with the 
SS/Sβ⁰ genotype not admitted to the ICU, median dose 
16·7 mg/kg [range 8·8–22·7] vs 17·9 mg/kg [8·9–30·2]). 
Although these data are relatively few, they do not 
support an effect of transfusions or hydroxyurea for 
preventing ICU admission for the management of 
COVID-19 in patients with sickle cell disease.

The prevalence of ICU admission was significantly 
different between patients with sickle cell disease 
younger than 45 years and those 45 years or older; 
9 (13%) of 68 patients with a median age of 28 years 
(range 0·3–44) versus eight (53%) of 15 patients with a 
median age of 54 years (45–68), p=0.0017. Compared 
with all other inpatients who tested positive for 
COVID-19 with the same age range, a biphasic trend was 
observed: a lower risk of ICU admission for young adults 
(15–44 years) with sickle cell disease than those without 
the condition (13% vs 24% admitted to ICU; odds ratio 
(OR) 0·44, 95% CI 0·16–0·99; p=0·039) and a higher but 
nonsignificant risk for older inpatients (45–64 years) 
with sickle cell disease (50% vs 36%; OR 1·76, 0·53–5·89; 
p=0·28, table 2). However, these data should be 
interpreted with caution because of a lack of statistical 
power to detect differences. A further limitation of this 
comparison is that the reasons for hospital admission in 

Inpatients with sickle cell disease (n=83) Hospitalised French population (n=17 745)* p value†

ICU admission Deaths ICU admission* Deaths‡

Age range (years)

All patients 17 (20) 2 (2) 6075 (34) 2891/42 212 (7) ··

0–14 2/12 (17) 0 32/110 (29) 1/592 (<1) 0·72

15–44 7/56 (13) 0 514/2112 (24) 105/7524 (1) 0·039

45–64 7/14 (50) 2/14 (14) 3049/8422 (36) 1016/19 689 (5) 0·28

65–74 1/1 (100) 0 2480/7101 (35) 1769/14 405 (12) ··

Data are n (%) or n/N (%). *French general population younger than 75 years hospitalised with confirmed COVID-19 during the peak of the pandemic (April 7, 2020).4 
†Comparison of ICU admission prevalence by age range between inpatients with sickle cell disease and the French general population hospitalised with confirmed COVID-19 
(Fisher’s exact test). ‡Death prevalence by age range among all confirmed inpatients with COVID-19 younger than 75 years from March 1, 2020, to April 14, 2020, in France.4  

Table 2: ICU admission in patients with sickle cell disease and COVID-19 

These results suggest that COVID-19, even if potentially severe, does not seem to carry an 
increased risk of morbidity or mortality in patients with SCD
The risk of mortality even seems lower in the 15-44 age range than in the general population

- SCD population in closer contact with doctors and more attentive to its health condition?
- protective effect of SCD (in particular Sb°thal genotype)?



Conclusions (preliminary!)
reactivity, vigilance, coordination

- coordination of the health workers
- set up of the telephone platform

«on-call » weekend telephone platform
- transverse experience of seniors in the reference centers
- strong home hospitalization system
- expert and coordinated bibliographic surveillance 
- patient adherence to the defined protocol(s)

positive appreciation by the patients of the global follow-up at home

- reassuring results for the moment in terms of morbidity and mortality 
but vigilance is required in particular for SC patients



Merci

Thank you

Obrigado

Contact: jacques.elion@inserm.fr
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