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Sickle Cell Disease

Piel et al. Lancet 2013. Piel et al. NEJM 2017. Piel et al. PLOS Med 2013

Belgium
- 1% of newborns are carrier (« AS »)
- ≈1/2000 birth (SS, SC…)
- Nationanl Registry

- 1203 patients (ped + ad) in Belgium 01/10/2023
- 230 patients in H.U.B. - Erasme
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Physiopathology

Kato et al. Nat Dis Rev Primers 2018

Hemolyse Vaso-Occlusion

Sickle Cell DiseaseS
- Homozygoty SS
- Compound Heterozygoty S/C
- S / β0- ou S/β+- Thalassemia
- S / Other abnormal hemoglobin (S/E, S/D Punjab, …)
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Physiopathology

Piel et al. NEJM 2017
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Complications

Kato et al. Nat Dis Rev Primers 2018



24-12-23 x  BHS Course  x  10

Complications

Kato et al. Nat Dis Rev Primers 2018

Without screening :

11% at 20year

25% at 45year

Screening :

* TCD US

* Angio-MRI (+Gado)

Cerebral Vasculopathy
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Complications

Kato et al. Nat Dis Rev Primers 2018

« All » patients

Annual screening starting at 10y 
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Complications

Gladwin et al. Hematology (2017).

Screening :

* Heart US

* 6MWT

6-10% of adult patients
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Complications

Kato et al. Nat Dis Rev Primers 2018

60% Stones

Chronic hepatitis (A-I, 

Ischemia, Virus, …)

Ischemic cholangitis
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Complications

8-10% CKD 2 or more (4% ESRD)

CKD-EPI 

NON corrected for ethnicity

Hyperfiltration (eGFR >110mL/min)

Roger et al. Am J Hematol (2021). - Arlet et al. BMC Nephrol (2012). - Han et al. Haematologica (2017) - Cecchini et al. J Antimicrob Chemother (2018).
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Complications

Kato et al. Nat Dis Rev Primers 2018

Priapism : 2-95%
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Complications

Kato et al. Nat Dis Rev Primers 2018

Functionnal consequences

Chronic pain
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Complications

Kato et al. Nat Dis Rev Primers 2018

RR 3 for Pre-Eclampsia

AAS prophylaxis

RR 7 for thrombosisHBPM 

6 weeks post-partum
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Complications

Kato et al. Nat Dis Rev Primers 2018
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Complications

ASH 2022 – Poster Abstract – #2390 – Kaur et al. ASH 2022 – Poster Abstract – #1082 – Njoku et al . Blinder et al. Pediatric blood & cancer (2013)

Median age of death : 
31 – 45 years old



24-12-23 x  BHS Course  x  20



24-12-23 x  BHS Course  x  21

Pain – Vaso-occlusive crisis (VOC)

▪ Causing 95% of hospitalisations

▪ Osteo-articular pain

 Paroxytisc and intense

 Localised / diffuse

 Functionnal impotency
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Pain – Vaso-occlusive crisis (VOC)

IRM T2
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Pain – Vaso-occlusive crisis (VOC)

Aich et al.  Curr Opin Hematol 2019



24-12-23 x  BHS Course  x  24

Pain – Vaso-occlusive crisis (VOC)

VOC

Organ damaga

Shah. et al. J Health Econ Outcomes Res 2019
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Pain – Vaso-occlusive crisis (VOC)

Aich et al.  Curr Opin Hematol 2019

Pain = Emergency

TRIAGE :

VERY URGENT

First pain killers within 30 mn
PainScale < 4 within 60 mn
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VOC – Red Flags

Aich et al.  Curr Opin Hematol 2019

Unsual charecteristic or localisation of pain

Chest pain or respiratory symptoms

No trigger
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Analsegia
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Pain perception vs Pain expression
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Pain perception vs Pain expression

ASH 2022 – Oral Abstract – #0577 – Drahos et al.

Because of race (67%)

Because of requesting 
more pain medicine 
(65%)
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Morphine 

Titration of morphine (IV)

Loading dose : 0,1 mg/kg

Re-infusion every 5-10 minutes → ENS < 4

Monitoring of respiratory rate and sedation

STOP TITRATION : RR < 10 or sedation (EDS ≥ 2)

In case of AKI prefer Piritramide (Dipidolor®) (equianalgesia 1:1) 
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Co-analgesic

- Paracetamol 1g / 6h

- Diclofenac : 75mg then 37,5mg/6h

- Clonidine (Catapressan®) : 75micrograms IV in 30 min (monitoring) 
then per os

- Hot water bottles
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Adjuvants

- Hydratation IV :
Ionolyte ® 84mL/h

- Prophylactic anticoagulation
First dose in the ER

- Oxygenotherapy : 2L/min
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Clinical example

▪ Woman – 19 ans

▪ SS Homozygoty

▪ No chronic organ damage

▪ Hydrea 1000mg qd

▪ 1 hospitalization a year for VOC

▪ D3 : Saturation 93%

Abnormal pulmonary auscultation
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Acute Chest Syndrome

Definition
At least 2 of 3 critera among :

Abnormal auscultation

Radiographic abnormality

Chest pain (55-95%), dyspnoea (50-60%) or fever (60-80%)

Epidemiology - Risk
2nd more frequent acute complication

50% are preceded by a VOC

Onset on average within 2-3 days after a VOC

Mortality 10% - 13% need invasive ventilation

Novelli & Gladwin Chest 2016
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Acute Chest Syndrome

Novelli & Gladwin Chest 2016
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ACS - Evaluation

Novelli & Gladwin Chest 2016

Biological
– NO D-dimers dosage

Imaging
– Pleuro-pulmo US

Razazi, K. et al. Medicine (2016)

LU Score : Bouhemad, B. et al. Critical Care Medicine (2010)
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STA - Evaluation

Novelli & Gladwin Chest 2016

Imaging
– Pleuro-pulmonar US

– Chest Xray

– Chest-CT ?
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Pulmonary arterial thrombosis in ACS
PAT-ACS Risk Score

Variable OR (95% CI), p value Score weight

Baseline total hemoglobin > 8.2 g/dL

No 1 0

Yes 3.32 (1.48-7.45), p=0.004 1

No triggering factor*

No 1 0

Yes 2.00 (0.98-4.11), p=0.057 1

Platelet count >440.109/L*

No 1 0

Yes 3.88 (1.88-8.00), p<0.001 1

PaCO2 <38 mmHg*

No 1 0

Yes 3.14 (1.37-7.18), p=0.007 1

Point cut-
off*

NPV
(95% CI)

PPV
(95% CI)

Specificity
(95% CI)

Sensitivity
(95% CI)

0 - 12.3%
(8.9-16.4)

0.0%
(0.0-1.3)

100.0%
(91.2-100.0)

1 96.9% 
(89.2-99.6)

14.6% 
(10.5-19.4)

21.8% 
(17.1-27.0)

95.0% 
(83.1-99.4)

2 94.2% 
(90.1-97.0)

23.9% 
(16.5-32.7)

68.8% 
(63.0-74.1)

70.0% 
(53.5-83.4)

3 90.8% 
(87.0-93.9)

43.3% 
(25.2-62.9)

94.0% 
(90.6-96.5)

32.5% 
(18.6-49.1)

4 88.2% 
(84.2-91.0)

66.7% 
(9.4-99.2)

99.7% 
(98.1-100.0)

5.0% 
(0.6-16.9)

Winchenne et al. British Journal of Haematology (2017)

Cut-off  2



24-12-23 x  BHS Course  x  40

ACS - Severity

Severity criteria
– Hypoxemia with PaO2 < 70mmHg

– « classical » (hemodynamics, neuro, …)

– Acute pulmonary hypertension

In case of severe ACS :
– Chest-CT

– Cardiac US

Mekontso Dessap et al. Am J Respir Crit Care Med (2008)
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Indication for transusion in acute setting

• Acute anemia (> 2g below baseline), poorly tolerated and hypoproliferative

• Severe Acute Chest Syndrome

• Stroke

• Any acute organ damage due to SCD complication or not

• Prophylactic transfusion befor major surgery

NOT
• Chronic anemia even at a « very » low level

• Severe pain

• Non-severe ACS

• Recently (<30days) transfused patient

• Allo-immunized patient
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Clinical example

▪ Woman – 19 ans

▪ SS Homozygoty

▪ No chronic organ damage

▪ Hydrea 1000mg qd

▪ 1 hospitalization a year for VOC

▪ D3 : Saturation 93%

Abnormal pulmonary auscultation

▪ D4 : OTI – Prone position

▪ Exchange transfusion with rapid improvement



24-12-23 x  BHS Course  x  44

Clinical example

LDH 2650 UI/L
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Blood groups

A

B AB

O

Blood groups
ABO systems Rhesus      ,Kell, Duffy, Kidd,…

Patient Donor

Allo-immunization
Transfusion
Deadlock
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“Start / Stop” drugs

Corticosteroids :
CONTRA-INDICATION !! – Severe ACS

Pas si HbS>60%

Hydroxyurea
Reduce or hold in case of low reticulocyte count (RPI<2,5-3)

Carefull in case of renal failure

Benzodiazepines : 
Risk of respiratory depression when combined with opiods
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“Start / Stop” drugs

G6PD deficiency
35% of CSD patients
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Take-home messages

1. Rapid and aggressive pain management

2. Prevention and early detection of potentially lethal complication as ACS

3. DO NOT TRANSFUSE

4. Rare diseases suffer from amateurism

Collaboration with expert centers serves patients
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Martin Colard
02 555 26 27

Martin.Colard@HUBruxelles.be

Thank You

F.S. Benghiat, M. Colard, V. De Wilde, A. Theunissen, L. Dedeken, 
C. Devalck, E. Garforth, S. Diallo, B. Gulbis, JF. Lalière, A. Minet, 
G. Mpawenayo, A. Ngoma, P. Vachaudez

Red Blood Cells and Iron Disorders Unit
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