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DEPISTAGE NEONATAL

Dépistage ciblé ou universel de la population & risque

Targeted Targeted Targeted
population population population
screening - France screening - Belgique screening - ltalie

1981-1995 1994-2002 2007

>?$?| |

Targeted Targeted Targeted Targeted

population population population population
screening - USA screening - Espagne screening - Allemagne screening - Pays-Bas

1960 1981 2004 2007

El-Haj et Hoppe, Int. J. Neonatal Screen. 2018
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PREVALENCE

Homozygote /100 000 naissances vivantes

Author Year Country homdzygotes (per 100000) (9!
Americas
Shafer et al. 1996 California 21.97 (20.01, 23.94)

Brandelise et al.

2003 Brazil

Robitailleand Hur2806 Canada

21.64 (16.21, 27.07)
748.52 (576.27, 920.77)

Abarca et al. 2008 Costa Rica 7.05(0.87, 13.23)

Diniz et al. 2009 Brazil 93.75 (76.16, 111.34)
Michlitsch etal 2009 California 16.24 (15.03, 17.46)
Bernal et al. 2010 Colombia 250.63 (-239.99, 741.24)
Wagneretal. 2010 Brazil 10.74 (7.67, 13.80)
Feuchtbaum et al2012 California 19.89 (18.06, 21.72)
Wang et al. 2013 New York 87.26 (83.35, 91.17)
Rotz et al. 2013 Haiti 406.67 (155.13, 658.21)

Saint-Martin et al.2013 Guadeloupe
de Castro Lobo 2014 Brazil
Sabarense et al. 2015 Brazil

327.86 (301.34, 354.39)
74.89 (70.03, 79.75)
71.62 (68.86, 74.37)

Mason et al. 2015 Jamaica 599.27 (534.51, 664.03)
Therrell et al. 2015 Columbia, Mississipi and South Carolina 51.51 (51.01, 52.02)
Menezes Carlos 2@15 Brazil 199.20 (-76.60, 475.01)
Silva et al. 2016 Brazil 318.15 (227.34, 408.96)
Eller and da Silva2016 Brazil 5.34 (3.66, 7.02)
Smeltzeretal. 2016 Tennessee 204.27 (182.05, 226.49)
Subtotal (I-squared = 99.8%, p = 0.000) 91.34 (77.59, 105.10)
Europe

Almeida etal. 2001 England 50.63 (43 78, 57.47)
Boemer et al. 2006 Belgium 11.11 (-1.46, 23.68)
Gulbis et al. 2006 Belgium 9.29 (3.80, 14.78)
Streetly et al. 2008 England 44.50 (37. 73 51.26)
Streetly et al. 2008 England 54.31 (50.14, 58.48)
Berthet et al. 2010 France 60.68 (26.36, 95.01)

Le etal. 2010 Belgium 65.21 (54.60, 75.82)
STreetlyetal. 2010 England 54.31 (50.14, 58.48)
Lobitz et al. 2014 Germany 41.07 (19.56, 62.59)
Grosse et al. 2016 Germany 47.91 (14.72, 81.11)
Subtotal (I-squared = 96.3%, p = 0.000) 43.12 (30.31, 55.92)

Africa
Muetesa et al.

Odunvbun et al.

Tshilolo et al. 2009 Democratic Republic of Congo 1371.62 (1242.57, 1500.67)
Agasa et al. 2010 Democratic republic of Congo 961.54 (122.77, 1800.30)
McGann etal. 2013 Angola 1602.06 (1473.17, 1730.95)
Tubmanetal. 2016 Liberia 1184.92 (783.04, 1586.80)
Ndeezi et a. 2016 Uganda 721.46 (668.81, 774.12)

2007 Burundi/Rwanda/DRC
2008 Nigeria

Subtotal (I-squared = 98.1%, p = 0.000)

109.59 (-42.21, 261.39)
2936.63 (1635.69, 4237.57)

1125.49 (680.43, 1570.54)

South-East Asian

Panigrahi
Italia et al.

2008 India
2015 India

Subtotal (I-squared = 72.0%, p = 0.059)

259.07 (-33.71, 551.85)
603.62 (398.29, 808.95)
447.80 (111.69, 783.91)

Khoriaty et al.

_Eastern Mediterranean Region

2014 Lebanon

1773.16 (1515.71, 2030.60)

Subtotal (I-squared =.%, p =) 1773.16 (1515.71, 2030.60)

Overall (I-squared = 99.6%, p = 0.000)
NOTE. Wei E f :

111.91 (100.77, 123.05)
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PREVALENCE

N’

Hétérozygote /100 000 naissances vivantes

Woastnedge et al., JoGH 2018

Author Year Country
Americas
Shafer et al. 1996 California

Brandelise etal. 2003 Brazil
Robitaille and Hum2006 Canada

-/

Birth prevalence
heterozygotes (per 100000) (95%

1
o | 6.55 (5.47, 7.62)
||

1843.67 (1793.54, 1893.79)
L g 10520.84 (9872.63, 11169.06)

Diniz et al. 2009 Brazil ¢ 3233.82 (3130.46, 3337.19)
Michlitschetal 2009 California ® . 835.01 (826.31, 843.71)
Garcia Gimenez et2009 Venezuela ® 1333.65 (1262.53, 1404.77)
Bernal et al. 2010 Colombia A == 4761.90 (2620.69, 6903.12)
Fernandes 2010 Brazil 1 30.28 (27.76, 32.80)
Wagner et al. 2010 Brazil @ ! 1432.66 (1397.20, 1468.12)
Rotz et al. 2013 Haiti 1 =B= 12362.75 (10973.01, 13752.49)
Saint-Martin et al. 2013 Guadeloupe I @ 7916.92 (7786.36, 8047.48)
de Castro Lobo 2014 Brazil ® 4058.36 (4022.58, 4094.14)
Therrell et al. 2015 Columbia, Mississipi and South Carolina ¢ 1447 .68 (1444.98, 1450.38)
Menezes Carlos et2015 Brazil , - 4581.67 (3257.63, 5905.71)
Silva et al. 2016 Brazil L ) 5828.20 (5438.90, 6217.50)
Eller and da Silva 2016 Brazil @ 845.14 (824.06, 866.22)
Smeltzer et al. 2016 Tennessee [ 2 4164.78 (4064.34, 4265.21)
Subtotal (I-squared = 100.0%, p = 0.000) | L3 3418.17 (3044.73, 3791.60)
. 1
Europe 1
Almeida et al. 2001 England ® ! 1063.16 (1031.78, 1094.54)
Boemer et al. 2006 Belgium ¢ ! 392.45 (317.74, 467.16)
Gulbis et al. 2006 Belgium L ) 1 255.99 (227.16, 284.81)
Streetly et al. 2008 England ® ' 1160.91 (1126.34, 1195.49)
Streetly et al. 2008 England L ) ! 1449.42 (1427.87, 1470.98)
Berthet et al. 2010 France L ) : 702.91 (586.05, 819.76)
STreetly et al. 2010 England (<3 ' 834.30 (817.94, 850.65)
Ballardini 2013 ltaly & 1 803.21 (409.64, 1196.79)
Lobitz et al. 2014 Germany ® , 777.49 (683.88, 871.10)
Grosse et al. 2016 Germany ® 586.93 (470.73, 703.14)
Subtotal (I-squared = 99.8%, p = 0.000) { S 803.57 (535.74, 1071.39)

1
Africa %
Muetesa et al. 2007 Burundi/Rwanda/DRC L 3287.67 (2455.78, 4119.57)
Odunvbun etal. 2008 Nigeria —— 20556.41 (17062.78, 24050.05)
Tshilolo et al. 2009 Democratic Republic of Congo 1 L J 16908.09 (16451.84, 17364.33)
Agasa et al. 2010 Democratic republic of Congo : 7.— 23269.23 (19123.08, 27415.38)
McGann et al. 2013 Angola 21029.82 (20559.05, 21500.59)
Ndeezi et a. 2016 Uganda : & 13078.00 (12853.00, 13303.00)
Subtotal (I-squared =99.7%, p = 0.000) 1 o 16121.91 (11853.32, 20390.49)
South-East Asian
Panigrahi 2008 India == 5872.19 (4476.46, 7267.93)
Italia et al. 2015 India 1 L 12804.10 (11855.56, 13752.64)
Subtotal (I-squared = 98.5%, p = 0.000) 'o' 9357.83 (2564.79, 16150.87)
Overall (I-squared = 100.0%, p = 0.000) 4 4229.72 (3962.55, 4496.90)
NOTE: Weights are from ra_ndom effects an_alysis :

| | |
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MORTALITE
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Mortality

(per 100 child
Author Year Country years) (95% CI)
Africa
Makini et al 2011 Tanzania 7.30 (4.03, 10.57)

Subtotal (I-squared =.%,p =.)

7.30 (4.03, 10.57)

Americas

CDC 1998 California, lllinous and New York
Davis et al 1997 USA

King et al 2015 Jamaica

Leeetal 1995 Jamaica

Leiken et al 1989 USA

Paulukonis et al2016 California and Georgia
Quinn et al 2010 Texas

Wang et al 2015 New York State
Sabarense et al 2015 Brazil

Yanni et al 2009 USA

Subtotal (I-squared = 96.7%, p = 0.000)

EMR
Karacaoglu et al2016 Multicentre
Subtotal (I-squared =.%,p=.)

0.20 (0.03, 0.38)
1.07 (-0.46, 2.60)
0.30 (-0.16, 0.76)
0.48 (-0.28, 1.24)
3.41(2.53,4.29)
0.19 (-0.02, 0.39)
0.25 (-0.07, 0.57)
0.38 (0.10, 0.66)
0.41(0.16, 0.66)
1.06 (1.05, 1.07)
0.66 (0.27, 1.06)

0.20 (-0.66, 1.05)
0.20 (-0.66, 1.05)

Europe

Gray et al 1991 England

van der plas et 22011 Netherlands
Subtotal (I-squared =0.0%, p = 0.857)

0.23 (-1.07, 1.52)
0.10 (-0.26, 0.47)
0.11 (-0.24, 0.46)

Overall (I-squared =95.9%, p = 0.000)

NOTE: Weights are from random effects analysis

0.64 (0.28, 1.00) /

/




REGISTRE DES PATIENTS BELGES
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S INTRODUCTION

« CREE EN 2008
e BASE VOLONTAIRE

e QUESTIONNAIRE STANDARDISE
« DONNEES DEMOGRAPHIQUES, BIOLOGIQUES, THERAPEUTIQUES ET LES HOSPITALISATIONS

o SYSTEME INOFMATISE
o CONSENTEMENT ECLAIRE

* BELGIAN HEMATOLOGY SOCIETY
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GENERAL ACTIVITY
F 611 52% /7359
M 562 48% 6380
Total 1173 13739
Median FU 10
Mean FU years 12

30 new patients included without FU
* General Activity Based upon extraction of 10/05/2023



o DISTRIBUTION BY AGE GROUP

>=40; 5%

<18 601 62%
18-40 314 33%
>=40 50 5%
Total 965 100%

Minus death & LFU

Median age 16
Mean age 19

Minus death Minus death & LFU_I

<18; 62%



SS

SC
SBetha-Thal+
SBetha-Thal0
SE

Other

Total

Median age at diagnosis
Median age at diagnosis SS
Median age at diagnosis oth

Severe Genotype SS & SR° = 85% of patient cohort

DISTRIBUTION BY GENOTYPE

968
136
36
27

1

5
1173

0,6
0,7
0,7

83%
12%
3%
2%
0%
0%
100%,

HSS

SC
® SBetha-Thal+
B SBetha-Thal0
m SE
B Other
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o DISTRIBUTION BY SCREENING

Not screened, not born in BE 512 44%
Not screened, born in BE 199 17%
Neonatal screening 424 36%
Unknown 38 3% m Not screened, not born in BE
Grand Total 1173 100%, Not screened, born in BE

® Neonatal screening

B Unknown

Born in BE = 53%
Not born in BE = 44%




DISTRIBUTION BY MOTHER COUNTRY

Congo 483 41%
Guinea 128 11%
Angola 76 6%
Cameroon 48 4%
Togo 40 3%
Ghana 30 3%
Nigeria 25 2%
Niger 24 2%
Ivory Coast 21 2%
Senegal 15 1%
Benin 12 1%

Total ratio patients from Central African region = 52%

~ Y <«



DISEASE MODIFYING TREATMENT

Hydroxyurea 715 61%
HSCT 134 11%
Chronic tranfusion 89 8%
Crizanlizumab 8 1%
Study or other DMT * 13 1%
No treatment (yet) 263 22%
Unknown 30 3%

* 3 patients are involved in gene therapy protocol
- 2 of them were successfully treated with modified stem cells with auto HSCT
64 patients are simultaneous treated with Chronic transfusion + HU

v Yy -



MORTALITY RATE

e * Database lock
Total 1173 12996 32 0,25 0,25
<18y 711 9981 19 0,19 0,35
18-40y 400 2692 9 0,33 0,16
>40y 62 323 4 t 1,24 )

Median age 15 14

Mean age 19 15
4 extra deaths reported since last year
e 2021 - 10y stroke, 26y Hyperhemolysis syndrome after spontaneous abortion
e 2022 — 15y hearth failure, 18y hepatic failure

Trend to increased mortality with age. But remain much lower than mortality rate in US.

N )
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Invasival Pneumococcal infection

o<

7

Acute neurological problem

3
Heart Failure

2

Death after return in Africa Secondary AML

Hemorragic Diathesis

32 Deaths 6 MOF

Post HSCT*

Respiratory Insufficiency
Cerebral hemorrhage

] L]
Pneumo sepsis

DHTR
1 *2 more death post HSCT since
Acute Anemia last database lock (2012)
Adult patient/severe disease/RBC allo
2 immunization/Haplo Tx)
MOF Pneumo sepsis |
= Mortality rate post HSCT is (\ /

decreasing e

Miscellaneous )
o \ ) Q Q/ )
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Cum Survival
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20 YEARS SURVIVAL
Survival Function
e —_— iﬁgznrv;voarlef;unction

+

20 years survival 93%

10

Time

Number at risk (number censored)

1083(0)

773(6)

517(11)

15 20

353(18) 113(28) ~ /

Kaplan Meier survival SPSS
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S SCIENTIFIC ACTIVITIES 2021-2023

6 master theses 2020/2021

2 master theses 2021 /2022

4 master theses 2022/2023

1 PhD 2022/2023 — Dr. H. Reyaert : Comparison of outcome of children with Sickle cell disease after
newborn screening versus after clinical diagnosis — FU Work Prof. Dr. Le

* EHA 2021 — accepted => poster presentation
‘BELGIAN Sickle Cell Disease Registry : Diversity in Practice but low Mortality’

* ASH 2021 — submitted => published in supplement ‘BLOOD’
‘Factors Influencing Change in MCV and Age at Transplantation in the Belgian Sickle Cell Disease Registry’

</
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REDCAP THROUGH BSR
Rare Anaemia Disorders European Epidemiological Platform
RADeep
RE DCap ~ BR-ScRa (March 2022)
:qu fmmﬂ?r. with mapping Belgian Registry of Sickle Cell Disease
nteroperability
BSR Extension to RA and Rare Anemia patients
=

Start data collection in 2022 for:
v' PKdeep (Pyruvate kinase deficiency)
v Thalassaemia Nt

N U oL J)



AUTRES REGISTRES : COMPARAISON
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o SELON LE GENOTYPE
“
France (Brousse et al, J. Clin. Med 2019) 1620 2006-2010| 71,8 20,3
Angleterre (Streetly et al, Arch Dis Child 201 8) 1701 2010-2016| 65,4 32,5
Allemagne (Kunz et al, Pediatr Blood Cancer 2019) 425 2015-2019 | 81,5 18,1
Espagne (Cela et al, Pediatr Blood Cancer 2016) 615 2014-2015 85 15
Belgique 1173 2008-2023 85 15

Y Q@ Y
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o SELON LA CLINIQUE

| France | Allemagne Belgique

Crise vaso-occlusive 42,9% (a 3 ans) 69% 21% 66%
Syndrome thoracique aigu 33,9% 29,2% 15,9% 35,5%
Séquestration splénique aigué 16,9% 14% 4,3% 8%
Infections sévéres 1,6% 3,2% 2,1% 23,6%*
AVC 0,74% 4,2% 2,6% \4,6% )
* Bactériémie, méningite, ostéomyélite ~/
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o SELON LINTENSIFICATION DU TRAITEMENT

Allemagne Belgique

13,7%
Greffe de moelle geno-identique 0,6%
Transfusion chronique 13,2%

* Données pour les 5 premiéres années de vie

80%
3,4%
4,6%

25%
3,7%
6,1%

61%

11%

8% Y
"’



SELON LE TAUX DE MORTALITE

—m Allemagne Belgique

Mortalité /100 PA 0,2 0,17 (4 décés) 0,60 0,25
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SELON LES CAUSES DU DECES

Infections
- Pneumocoque - 4 -3 -1 -3

Autres causes

- Déshydratation 1

- Pancréatite aigué 1

- Insuffisance cardiorespiratoire aigué 1 1 3

- Séquestration splénique aigué 2

- AVC (2) 1 1 7

- STA 1

- Réactions transfusionnelles hémolytiques 1
retardées 1

- Anémie aigué

Non liées a la drépanocytose 6 6 (3 prémat) 1 10 J7




DISCUSSION

Registre des patients

Prise en charge uniforme
Protocoles de traitement
Suivi prospectif

Support scientifique essentiel

Diagnostic dés la naissance
Prise en charge précoce

Programme de soins complet
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CONCLUSION
Dépistage universel national
Universal NBS Universal NBS
screening - France screening - Allemagne

~eete ?

Universal NBS screening - Universal NBS
UK & USA screening - Belgique

2006 2023
¥ <
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CONCLUSION

Registre des patients

Suivi des comorbidité a long terme
Connaitre I’évolution naturelle de la maladie
Stratégie de santé publique

/Stratégie thérapeutique

Diagnostic dés la naissance
Prise en charge précoce
Programme de soins complet




