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SICKLE CELL DISEASE, 1ST GENETIC DISEASE WORLDWIDE

50.000.000 SCD patients, 300.000 birth SS/year
Geography:
- Sub-Saharan Africa, Mediterranean Basin, Middle East, India
 Movement of populations:
 America,
 Caribbean,
 Western Europe

Belgium
- 1% birth are healthy carriers (« AS »)
- 1/2300 newborns (SS, SC…)
- National Registry

- 1017 patients in 2021
Piel et al. Lancet 2013
Piel et al. NEJM 2017
Ketelslegers et al. BJH 2015

Experienced centers
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AUTOSOMIC RECESSIVE TRANSMISSION
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PHYSIOPATHOLOGY

Hypoxia
Hyperviscosity

Vasoconstriction
Dehydration

Acidemia
Inflammation

Fever
Pain

Stress
Gladwin MT et al. NEJM 2008

Hemolysis

Vaso-occlusion

Kato et al. Nat Dis Rev Primers 2018

HbF



SICKLE CELL SYNDROMES

Anemia Vaso-occlusion Hemolysis

SS +++ +++ ++

Sβ°thal +++ +++ ++

SC +/- +, retinopathy, ear
osteonecrosis, thrombosis

+/-

Sβ+thal +/- +, retinopathy, 
osteonécrose

+/-
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CHILDHOOD AND ADULTHOOD COMPLICATIONS

Vaso-occlusion
Dactylitis

Splenic/hepatic sequestration

Other complications
Delayed growth

Delayed sexual development
Hypostenuria, Enuresis

Asthma

Chronic organ failure
Heart
Lung

Kidney

Iron overload
Liver failure

Loss of bone density

Vaso-occlusion
Acute Chest Syndrome (ACS)

Avascular necrosis
Retinopathy

Immunosuppression

Hemolytic anemia
Cholelithiasis

Priapism
Stroke

Leg ulcers (> 10 yo)

Courtesy of Dr Payal Desai – ASH Edu 2021



Acute complications



ACUTE COMPLICATIONS
Kato GJ et al. Sickle cell disease. Nat Rev Dis Primers. 7 juin 2018;4(1):18010

Stroke
Ischemic/hh

Abdominal pain
Sequestration

Gallstones
Ulcus
Ileus

Pyelonephritis …
Infections
Pneumonia
Meningitis
Septicemia

Osteomyelitis
…

Priapism

Acute pain event
Vaso-Occlusive Crisis

Acute Chest Sd

Urgent 
Erythrapheresis

Etilephrine oral / intracavernous
Drainage

Search a reason

Prophylaxis
Penicillin

Vaccination



What next?
1. Blood analysis, HC, Urine
2. 1+ NSAIDs, Tradonal IV
3. 1+ Morphine in 30’
4. 1 + Transfusion 2U-RBC
5. Home + PO Morphine

 Diffuse acute pain <48h
 Knees / Lumbar
 NRS 8/10
 Paracetamol 6x
 Tradonal 3x
 No effect of NSAIDs
 Rhinorrhea, hot/cold
 Stress+++

 368C, TA 110/70mmHg, 110/min, Sp02 98%
 Examination Normal

MISS M., 23 YO, SS



VASO-OCCLUSIVE CRISIS (VOC)

 1st acute complication
 Osteo-articular crisis

 PAIN
 Acute, intense +++, paroxysmal
 Localised / diffuse
 Impotence
 Localised swelling
 Fever (12%) 

IRM T2



Pain = Therapeutic Emergency

VASO-OCCLUSIVE CRISIS



 Underlying cause
 Infections, DHTR, acute anemia…

 Complication: Acute Chest Sd2

= 1e cause of death
 50% are preceded by VOC

2,5d after admission

 Priority Route3

 Efficient painkiller within 30 min
 ENS < 4 within 60 min

 Red flags?
1. Hamideh D. et al. Blood Cancer. 2013;60(9):1482–1486.
2. Vichinsky E.P. et al. N. Engl. J. Med.2000;342(25):1855–1865.
3. NICE (2012) Clinical Guideline 143. http://guidance.nice.org.uk/CG143

VOC

Organe damages

VOC, THE TIP OF THE ICEBERG…



 Any respiratory sign
 Fever > 39°C
 Unusual pain
 Neurological sign
 Symptomatic anemia
 Hemodynamic instability
 Known organ damage (heart, kidney…)
 Pregnancy
 Transfusion within 1 month (DHTR?)

RED FLAGS



 Rapid and efficient pain management
 Morphine titration until ENS <4 

 Morphine Pump (no continuous IV Morphine)
 Co-analgesics (paracetamol) (NSAIDs with caution – cf. kidney)
 Anxiety treatment: hydroxyzine (central anti-H1) (no BZD!)

 Thrombosis prophylaxis
 Hydration (balanced)
 Oxygen
 Incitative spirometry
 ACS prevention – 10 inspirations/2h

VOC TREATMENT ***** NO TRANSFUSION if uncomplicated VOC*****



What’s next?
1. Antibiotics (pneumonia)
2. New morphine titration, 

gazometry, antibiotics, inform ICU
3. Give a placebo
4. No therapeutic change, close 

follow up

 Hospit. for VOC 
 < 48h

 R/
 HU 1500 mg/j 
 Plasmalyte 3L/24h
 Perfusalgan 1g 4x
 M+ pump (60mg/24h)

 Thoracic Pain 8/10, cough

 T° 375C, TA 110/70, RC 125’, Sa02 AA 94%, RR 32’
 Bottom right crackles

MISS M., 23 YO, SS



 Definition
 ≥ 2/3 criteria :

 Auscultatory abnormality
 Radiology abnormality [bases pulmonaires 95%]

 Thoracic pain, respiratory sympt or fever
 Any respiratory symptom ACS suspicion

 Severity
 1st cause of mortality
 2nd acute complication
 After a hospitalisation for another reason

  !!! Prevention !!!

ACUTE CHEST SYNDROME



FAVORING FACTORS
 Pulmonary infections 

 Alveolar hypoventilation
 Parietal thoracic pain
 Abdominal/Gynecologic Surgery
 Pregnancy / Post partum
 Opoid-induced respiratory depression
 Ileus

 Corticosteroids!!

Thrombosis / in situ vaso-occlusion
 Severe ACS: 20% Pulmonary thrombosis

ACS - PHYSIOPATHOLOGY

Novelli & Gladwin Chest 2016



DRUGS :  “START / STOP”

 Corticosteroids
 CONTRA-INDICATION !! – Severe ACS
 Never if HbS>60%

 NSAIDs
 Not without a renal check up

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

 Anti-aggregation
 NEVER without knowing the neurovascular status (CI: Moya Moya) 

 Benzodiazepines
 Risk of respiratory depression

Stenosis

neovascularisation
arterio-arteriolar anastomosis

G6PD deficiency in 35% of SCD



 Clinical
– RR > 30/mn or < 10/mn
– Dyspnea
– Conscience alteration
– Extensive auscultatory abnormalities
– Pre-existing organ failure (kidney, heart)
– HR > 120, Right heart failure

 Biological
– Hypoxemia - Pa02 (AA) < 60 mmHg

– Pulmonary acidosis
– pH < 7,35 ; PaCO2 > 50mmHg

– Acute renal failure
 Radiology

– Extensive abnormalities (> 2 lobes)

ICU
TRANSFUSION?

ACS – RED FLAGS

Patient
HbS

Donor
HbAAim

HbS Dilution
Oxygenation



Transfusion (simple) +

 HbS dilution +

 1U-RBC  6-12% HbS reduction

 Hyperviscosity (acute setting)

 Hct > 33% - Hb > 10-11g/dL
 VOC, thrombosis
 R/ Bloodletting

Erythrapheresis
= transfusion + bloodletting

 HbS dilution +++

 No hyperviscosity

 Time
 Venous access

HOW TO TRANSFUSE?

!!! NEVER EXCEED HCT > 33% !!!
When Hb > 9g/dL ERYTHRAPHERESIS



FIND THE RIGHT RBC PRODUCT

A

B AB

O

Blood type
ABO system

Rhesus ,Kell, Duffy, Kidd,…

Patient Compatible Donor

Alloimmunisation
reaction

Transfusion 
dead-end

Uncompatible Donor



ADVERTISING BLOOD DONATION

 In 1h, save 3 lives
 Donors
 Mainly caucasians
 Too few afrodescendent donors

 Sickle cell patients need you ! 

 https://www.donneurdesang.be/
 https://www.donneurdesang.be/brochures/brochure-guide-du-donneur-fr.pdf

 https://youtu.be/_KSkXK0rj2Q

https://www.donneurdesang.be/
https://www.donneurdesang.be/brochures/brochure-guide-du-donneur-fr.pdf
https://youtu.be/_KSkXK0rj2Q


TRANSFUSION : COMPLICATIONS

Allo-immunisation >< RBC Antigens
Prevention : Extended phenotype/genotype Rh + Kell Compatibilisation

– Delayed Hemolytic Transfusion Reaction (DHTR)
 Variable severity: transfusion inefficiency – massive intravascular hemolysis
 3 - 28 days after transfusion
 Donor RBC destruction (Low HbA)  Patient RBC destruction
 Acute anemia, diffuse pain (∆∆ VOC), dark urines
 ∆ : ↓↓↓ Hb A % - Nomogram
 Allo-antibodies (not always found)
 CI Transfusion!!!
 R/ ESA (if reticulo low) + Iron
 IVIg 0,4g/kg 3 to 5d
 Rituximab if severe
 Plasmapheresis Mekontso Dessap A. et al. AmJHematol. 2016 Aug 18.
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Time from post-transfusion electrophoresis, days

Before any transfusion
Contact transfusion department (transfusion history)

After every transfusion
- 24h : Hb electrophoresis (HbA%)
- 3 weeks : irregular antibody assessment (evanescent ab)

Inform transfusion department any case of DHTR



TRANSFUSION DECISION = BALANCE

Increased risk of transfusion complications
• DHTR history
• Few transfusion (< 12U)
• Known alloimmunisation
• Rare RBC group

Low risk
• No documented transfusion 

complication in patient transfused ≥12U 

Risk of fatal / functional complications



Contraindications

 Chronic anemia asymptomatic
 Uncomplicated VOC
 Uncomplicated infection
 Low risk surgery
 Asetic osteonecrosis
 Uncomplicated pregnancy
 History of delayed hemolytic transfusion 

reaction (DHTR)

Urgent indications

 Stroke
 Severe ACS
 Refractory acute priapism
 Multiple Organ Failure
 Severe infection
 Any severe acute complications
 High risk surgeries

TRANSFUSION



SURGERY

Habibi A. et al. French guidelines for the management of adult sickle cell disease: 2015 update



COVID19 AND SCD

!!! NO corticosteroids without erythrapheresis !!! 



Chronic complications



SCREENING OF CHRONIC COMPLICATIONS
Kato GJ et al. Sickle cell disease. Nat Rev Dis Primers. 7 juin 2018;4(1):18010

Avascular Necrosis

Pulmonary HT

Retinopathy

Kidney injury
Albuminuria
Hypostenuria

Chronic renal failure

Cardiomegaly
Diastolic Heart Failure

Neurovascular stenosis
Neurocognitive dysfunction

Hemochromatosis
Hepatic dysfunction

Functional asplenia

Opthtalmic screening
1x/y

Cardiac screening
1x/y

Vaccination
Antibioprophylaxis

Prevention

Transcranial doppler
Angio-MRI

1x/y

Ferritin
Liver MRI

Urine analysis

Radiography
MRI

Specific care path

Skin Ulcers

High risk pregnancy



Hydroxyurea
Chronic transfusion

Bloodletting
HSCT

Future perspectives

Disease modifying therapies



 ≥ 3 hospitalised VOC per year

 ≥ 1 ACS

 Severe chronic anemia

 Chronic pain  ↓ daily activities

 Albuminuria

 Stroke if transfusion contraindicated

Starting dose: 15mg/kg/d QD

+ 5mg/kg/d per 8 weeks for
Max Tolerated Dose (MTD) : 35mg/kg/d  

Or PMN > 1.000/mm³, Plt > 80.000/mm³

Retic > 80.000/mm³

HYDROXYUREA

Courtesy of Payal Desai – ASH Edu 2021



INDICATION OF CHRONIC TRANSFUSION PROGRAM

 Primary or secondary stroke prevention
 Repeated ACS and VOC while on MTD hydroxyurea
 Repeated splenic sequestration
 Prevention of progressive organ damage (?)



BLOODLETTING

 Who? 
 When Hct > 33% ( hyperviscosity) 

 SC sickle cell patients (higher basal Hb levels)
 SS treated with HU and increased Hb levels

AND

 Symptoms: VOC, priapism, neurosensorial symptoms



ALLOGENEIC STEM CELL TRANSPLANTATION

 Curative
 Excellent results in children with HLA identical siblings

But
 Chemotherapy induced toxicity
 Transplant related mortality
 GVHD
 Infertility
 Donor disponibility



SCD - TAKE HOME MESSAGE

 Rare diseases suffer from amateurism
 Collaboration with experienced centers

 VOC = emergency !
 Risk of fatal / functional complications

 The best transfusion is the one that is not given
 DHTR, alloimmunisation, transfusion dead-end

 « Start-Stop » drugs – NO CORTICOSTEROIDS
 Screening of chronic complications

@



samantha.benghiat@erasme.ulb.ac.be

In case of SCD emergency: 02/555.55.93

Thank you

mailto:samantha.benghiat@erasme.ulb.ac.be
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