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Introduction

A Widespectrum of symptoms and complications, dominated
by vasaocclusive crises (VOC), infections, maoifgan
dysfunction, poor quality of life and shorter life expectancy.

A > 200.00(hewborns/year

A 1000 pts irBelgiun®
A 700registeredin BelgianRegistry




Pathophysiology
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The most common sickle cell syndromes
Homozygous Hb S Moderate to severe
Hb SC Mild to severe

HbS R°- thalassemia Severe
HbS B *- thalassemia Mild to severe
Hb SD""® Moderate to severe
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Figure 2: Pathophysiology of vaso-occlusion

(A) Single nucieotide substitution (GTG for GAG). (B) HbS polymerisation. (C) Cell shape changes of HbS-polymer-containing erythrocyte. (D) Cross-section of
microvascular bifurcation. EC=endothelium. R=reticulocyte. ISC=irreversibly sickled cell. N=leucocyte. N::0-=NO bicavailability. RBC=red blood cell. Luminal
obstruction has been initiated by attachment of proadhesive reticulocyte to endothelium with secondary trapping of irreversible sickled cells. Leucocytes participate in
formation of heterocellular aggregates, and NO bioavailability crucial to vasodilation is impaired. Figure adapted from reference 13, by permission of M H Steinberg.

Stuart et alLancet 2004

H emao IyS I S Reeset al.Lancet.2010
Vasoeocclusion/nyperviscosity KataBloodReviews2018



Clinicalsymptoms complications and

survival

(Neurocognitive dysfunction) | Retinopathy |
l Meningitis / [Post-hyphema glaucoma]
- -

Stroke Retinal infarction
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Acute chest syndrome
(Sickle hepetopathy) [Acute pain event j

Cardiomegaly
Gallstones Diastolic heart failure
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Substantial kidney injury oA [Septicaemia:
Papillary necrosis

Splenic infarction
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Figure 5| Sickle cell disease clinical complications. Acute complications bring the individual with sickle cell disease
(SCD) to immediate medical attention; pain is the most common acute complication. As individuals with SCD age. chronic

complications produce organ dysfunction that can contribute to earlier death. Complications of pregnancy include
pre-eclampsia, intrauterine growth restriction, preterm delivery and perinatal mortality.

Kato (2018)
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Reason$or ED visits

Gl A fever and/or )
4 4 - Fever respiratory symptoms
) W\F A : and a new pulmonary

L # = ACUte anemia infiltrate on chest X
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Pediatr Blood Cancer. 2017 Tune ; 64(6): . do1:10.1002/pbe.26390.

Emergency department utilization by Californians with sickle cell

disease, 2005-2014

Susan T. Paulukonis', Lisa B. Feuchtbaum?, Thomas D. Coates®, Lynne D. Neumayr?,
Marsha J. Treadwell*, Elliott P. Vichinsky?, and Mary M. Hulihan®
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Survivalnd causes adeaths

Deathrate:
0,20 to 0,60/100PY

Kaplan-Meier estimate by Group
(BMT vs HU vs No Treatment)

o

c
S
8
2
2
©
c
3
w

Dallas 2000- 2007
London 1963 - 2006
Dallas 19831990
CSSCD Infant 1978- 1988
Jamaica 19791581
Jamaica 1973-1975

- BMT
— HU
: — No Treatment

)]
=
2

>

T

S
73]

c

o
2

o

®

|
.

Number of Years
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Follow-Up (Years) Belgium

470 patientsfrom 6 centres
Followup: 3810 ptsyears

Dallascohort rE———
940 subjects with 8857 patietyears of followup e e e e o

Phu Quoc Le, o, Béatrice Gulbis, mo, mo,” Laurence Dedeks ! Sophie Dupont, wo,” Anna Vanderfaeillie, wo,*

Quinn et al (Blood 2010) i e




Improved survival of children and adolescents with sickle cell disease
Charles T. Quinn,"™ Zora R. Rogers,™® Timothy L. McCavit,™ and George R. Buchanan'?

Division of Hematology-Oncalogy, Department of Pediatrics, The University of Texas Southwestern Medical Center, Dallas; 2Southwestern Comprehensive

Sickle Cell Center, Dallas, TX; and =Children's Medical Center Dallas Té
lood 2010

Deathsin the DallasNewbornCohort(n=32)
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A AcuteChestSyndrome
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A Complication ofrenal failure
A Cefriaxoneinducedhemolysis
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A Myocardiallnfarction

Not relatedto SCD




Management

A Education
A Preventionof infections(vaccinationantibiotic prophylaxis

Results From Penicillin Prophylaxis in Sickle Cell Disease

A Preventionof stroke (TC®Bcho

A Treatmentof complications

A Diseasenodifyingtherapy(DMT)
I Hydroxyurea
i Chronictransfusion (or exchange)
I Hematopoieticstemcelltransplantation
I Newdrugs genetherapyin the pipeline



Paincrises: thanost distinguishing
clinical featureof SCD

A Vascocclusive pain < obstruction of microcirculationdigkled
RBCs, causingchemic injury

A > 50% patients > dpisod/y but 1% have more > 10
A VOC rate correlated to the risk of death
A Pain usually multifocal
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Paincrises: thanost distinguishing
clinical featureof SCD

A Pain is a complex phenomen

I Central and peripheral
sensitization/ Allodynia

I Nociceptive/neuropathic

A VOC described as comparab
to or worse than cancgrain

— endothelial dysfonction

1 blood viscosity

t platelet aggregability
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Fever
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Vasoocclusive crises

A Dactylitis(< 2years Painful swelling of hands aréets
A MuscularOstecarticularcrisis(canmimic osteoarthriti9
A Abdominal painileus(youngchildren) («appendicitis»)




VOC In the emergenayard

Priority Management

A Evaluation Painscale fever, vitalsigns pulseoximetryd
96%)

A Rapid and agressive paimanagement

A Correcthydration(oral, IV)

A Unfortunately, significant delay tmitiate analgesic medication

A Delay in the treatment of pain increases the number of furthet
ED visits

A In AYA, the risk of deathcreaseswith the numberof ED visits

A Appropriate management will reduce the risk of further
addiction and drug abuse



BHS clinical guideline on management of acute complications in sickiksealse.
ToonVanGenechteret al, in press

Pain management
Start quickly (within 30 min), manage aggressively

Consider the use of N20 (laughing gas, MEOPA, kalinox)
Add N;0 (for 20’) before opiates can be given

Consider non pharmacological support for pain

A Refer the patient to his treating hematologist (review compliance, education, DMT)



Acute Chest Syndrom %

Complication characterizday fever and/or respiratory
symptoms and a new pulmonary infiltrate on ch&dRay

Life-threatening complication
Chest pain, fever and difficulty breathing may be present a
presentation or follow a classical VOC

Atelectasis Fat embolism

+ Pain due to rib and * Bone marrow infarction
vertebral infarction * Release of phosphalipase A2
* Reduced respiratory
drive and cough
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syndrome
= >
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Atteinte vasculaire

<

True thromboembolism Infection

* Activated endothelium * Chalmydia pneumonioe

* Reduced red cell flexibility * Mycoplasma pneumoniae/

* Increased red cell adherence hominis

* Vaso-occlusion * Staphylococcus aureus
* Streptococcus pneumonioe
* Respiratory syncytial virus
* Parvovirus
* Rhinovirus
* Influenza and parainfluenza

virus
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FIGURE 1. Physiopathologie du syndrome thoracique aigu [3]




Ahmed er al.

Pulseoxymetry
Cautionin interpretation!!

Patientswith hemoglobinsaturation

on pulseoxymetry>X dopaybe
severelyhypoxid

Hemoglobin oxygen saturation discrepancy
using various methods in patients with sickle
cell vaso-occlusive painful crisis

Fig. I. (A) Scatte

patients witl : )
of 5p0- and 50, in control patients




AcuteChestSyndrome management

A Startantibiotics(ceftriaxoneand macrolides)

A Avoidfluid overload

A Treatpainaggressively

A Mobilization and spirometry

A If pulseoxymetryindicatesd I 0 dzNJ G A 2y X dp::
I Giveoxygen(keepsaturation >95%)
I Referfor specialized€are(Hemato+ ICU)
I Transfusef hypoxemia< 70mmHg

Alf Hbx9 g/dL: exchangeransfusion &voidincrease
blood viscosiy)




