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Background Cerebral vasculopathy in a newborn sickle cell cohort: the monocenter Créteil experience



„



Risk of first clinical stroke „ „



„



F Bernaudin, S Verlhac, L Coïc, E Lesprit, C Arnaud, A Kamdem, C Hospice, J Bardakdjian, F Galactéros, C Delacourt SCD Reference Center, Department of Pediatrics, Créteil France



„



7.8% by the age of 14y in the Jamaican cohort (J Pediatr 1992) 11% in CSSCD by the age of 20 years (Ohene-Frempong Blood



1998)



11.5% for SS/Sβ0 patients by 18 years of age (Quinn Blood 2004)



Abnormally high velocities „



Known to be associated with high risk of stroke, which can be significantly reduced by long-term transfusion programs (Adams



NEJM 1992 and 1998)



„



Stroke rate in Californian SCD children has declined since the



introduction of TCD (Fullerton Blood 2004) „



SCDAA Washington, 09-2007



Créteil screened SCD newborn cohort „



Newborn screening began in Créteil in 1986 TCD „ „ „



„



Introduced in May 1992 Performed annually from the age of 12-18 months Or each trimester if “conditional” ( 170-199 cm/sec)



Patients with abnormally high velocities (TAMMX >=200 cm/sec) „



„ „



„



„ „



Used since March 1993 Performed after the age of 5 years Or earlier in case of „ „



„



abnormal TCD after 3 transfusions Severe disease requiring transfusion program and/or SCT



Indications of intensive therapies Hydroxyurea (HU) „



> 3 years of age and normal or normalized TCD „ „



Transfusion Program (TP) defined as TP > 4months „ „ „



„



Abnormal TCD Splenic sequestrations < 3 years of age and > 3 VOC/y or 2 ACS



Stem Cell Transplantation (SCT) „



Indication of intensive therapy and available genoidentical donor
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SCD Patients „ Screened as newborns „ Born between May 1988 and June 2006 „ Regularly followed at the Creteil center „ Tested T d by b TCD b before f the h age of 4 years



30



25



„ Follow-up until August 2007, censored (Death, loss of FU, transfer to adult care)



20



15



10



5



0 2 006 2 005 2 004 2 003 2 002 2 001 2 000 1 999 1 998 1 997 1 996 1 995 1 994 1 993 1 992 1 991 1 990 1 989 1 988



„



> 3 VOC/y or 2 ACS Severe anemia < 7g/dl g



TP was prescribed to all patients (except one due to parental refusal) Hydroxyurea was secondarily proposed (Bernaudin et al Ped Radiol 2005) to patients with normal MRA and normalized velocities (< 170 cm/sec) „ TCD was controlled every 3 months „ TP was re-instated if velocities were again abnormal



Present study „



„



MRI/MRA was performed after lowering HbS < 30% Transfusion program (TP) was prescribed to patients with stenoses



Since the communication by Adams et al. al in 1997 „



MRI/MRA „



1992-1997



Number of patients per year



„



However, the risk of first stroke has not been reported in patients screened at birth and followed early by TCD



M



1999 12



at last visit



Mean follow-up: 7.2 yr +/- 4.8 Median follow-up: 6.1 yr (range 1.1-18.4) „ 1742 patient-years in overall SCD population „ 1326 patient-years in SS/Sβ0 population „ „
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Characteristics of SCD patients „ „



„



„



40.5% of patients had alpha-thalassemia „ 33.3% with one deletion and 7.2% with two deletions



„ „ „



„



„



33.3% Bantu/Bantu 20.1% Benin/Benin 5.2% Senegal/Senegal 41.4% Others



„



„



„



„



Mortality rate „ „



0.23 per 100 patient-years in overall SCD patients 0.30 per 100 patient-years in SS/Sβ0 patients



n=61



Median age 3.3y Range 0.5-15.7y



1 ,0



SC/Sb+: 92.3% 0 ,8



0 ,6



0 ,4



SS/Sb0: 24.3% 0 ,2



0 ,0



n=14



0



51



41



34



26



19



15



9



5



2



184



111



62



44



30



21



8



3



2



2



4



6



8



10



12



14



16



18



F U s a n s In te n s if



Median age 5.1y Range 2.6-12.4y



Transcranial Doppler



Outcome of MCA cerebral velocities during aging in non-intensified patients (no HU, no TP, no SCT)



SC/Sb+: 100% SS/Sb0: 97.4%



1,0



0,8



S C/S b + S1,40 S /S b 0



1,40



0,6



SS/Sb0: Risk of mortality by the age of 18y = 2.6% 1,20



0,4



95% IC rig ht MCA



„



n=41 41



Median age 5y Range 2.3-12.5y



SCT „



Pro bability of Surviv val



„



1995: enteritis at 1.2 years of age 1997: Pneumococcal meningitis at 1.9 years 1998: ACS and curare allergy at 3.7 years 2003: during a trip to Africa at 1.8 18 years



TP „



Mortality: 4 deaths in SS patients „



HU „



Beta genotype available in 174 patients „



Intensive Therapy n=86 Median age : 3.4y range 0.5-12.5 y



Alpha p gene g study y available in 195 patients p „



„



„



179 SS, 3 SDPunjab, 8 Sβ0, 40 SC, 12 Sβ+ 109 F, 133 M



Survival without Intensive The erapy



SCD patients n=242



0,2



0,0 0



51



41



34



26



19



15



8



5



2



188



138



96



77



60



42



28



10



6



2



4



6



8



10



12



14



16



1,00



0 ,8 0



18



S C/S b + S S /S b 0



1,20



95% IC left MCA



„



Intensive therapies in this cohort



1,00



0,8 0



Ag e (ye ars ) 0 ,6 0



SS/Sβ0: Risk of mortality at 18 yr of age was 2.6%



0,6 0



95 78 76 63 54 63 52 49 47 35 41 30 30 26 28 27 26 18 15 16 20 16 17 15 14 11 15 9 19 10 8 6 8 10 1



2



3



4



5



6



7



8



95 78 76 63 54 63 52 49 47 35 41 30 30 26 28 27 26 18 15 16 20 16 17 15 14 11 15 9 19 10 8 6 8 10



9 1 0 1 1 1 2 13 1 4 1 5 1 6 17 1 8



1 2



3



4



5



6



7



Ag e (ye ars )



Transcranial Doppler (TCD)



„



Abnormal velocities (>= 200 cm/sec) „ No SC/Sβ SC/Sβ+ patients „ SS/Sβ0 patients n=28 „ Median age at abnormal TCD: 3.2 years (range 1.5-8.3 years) „ Preceeded by « conditional TCD » (n=15/28) „ „



Median delay: 1 yr Range: 0.25-7 yr



8



„ 6



4



2



M e an = 3, 6 76 3 St d. D e v. = 1 ,6 7 29 1 N = 28



0 0



5



10



15



KM estimate for the risk of abnormal TCD in SS/Sβ0 patients „ 16.5% at 5 yr of age „ 23.1% at 10 yr of age



Pro b ab ility o f S u rv iva l w itho u t ab n o rrm al TC D



„



9 10 11 1 2 13 1 4 15 1 6 17 1 8



Transcranial Doppler (TCD)



Age at first TCD (n=242) „Median age: 1.7 years (range 1-3.9 years) Conditional (170-199 cm/sec) n=40



Number of patients



„



8



Ag e (ye ars )



SC/Sb+: 100%



1 ,0



p = 0.002 0 ,8



SS/Sb0: 76.9%



0 ,6



0 ,4



0 ,2



0 ,0 0
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34
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16



188
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69



53



39
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2
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14
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1



A g e (y e a rs )



A g e a t ab n o r m al T C D
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Stroke



Rate of Stroke



„



„



Abnormal TCD at 1.5 years Stroke at 1.6 .6 years, just before the TCD CD control and initiation of the transfusion program



„



„



Patient 2: 4.4 years of age „



Normal left-sided velocities but no available temporal window on the right side after the age of 1.4 years



MRI/MRA



„



„



„



Age at first MRI „



Mean: 6.6yr +/- 2.6 Median age: 6.4 yr (range 1.3-14.8 yr)



Sil t I Silent Infarcts f ts „



SC/Sβ+ „



„



9.1% at 15 years



SS/Sβ0 patients „ „ „



8.5% at 5 years 18.8% at 10 years 38.5% at 15 years



SC/Sb+: 90.9% 0,8



„ SS/Sb0: 61.5%



0,6



MRI not done n=3 Overt stroke n=1 „ Silent infarcts n=7 „ 6 at first MRI at the beginning of TP „ 1 at later time (TP refusal)



0,2



0,0 0



51



39



34



26



20



14



10



5



1



188
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81



64



51
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12
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10
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Age (ye ars )



SC/Sβ+ SS/Sβ0 „



0,4



0,2



0,0 0
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A g e (y e a rs )



44.6% by the age of 18 years



SC/Sb+: 93.7%



0,8



p=0.0002 0 0002



SC/Sb+: 90.9% 0,8



% SS/Sb0: 68% 0,6



0,4



0,2



0,0 0



5



10



15



20



Age (years)



Rate of death in SS/Sβ0 patients „ „



1.1 per 100 patient-years in CSSCD cohort (Blood 1995) 0.59 per 100 patient-years in Dallas cohort (Blood 2004) 0 30 per 100 patient 0.30 patient-years years in Créteil newborn cohort



0,6



SS/Sb0: 55.4%



¾



0,4



0,2



0,0 0
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1,0



Mortality „



1 ,0



Survival without Cerebral Vascu ulopathy



6.3% by the age of f 18 years



SS/Sβ0 patients with abnormal TCD (n=28) „



„



„



0,6



32% by the age of 15 years



„



0,4



(abnormal TCD and/or MRI lesions)



„



SS/Sb0: 98.5% 0,8



Silent Infarcts in SS/Sβ0 patients with normal TCD „



1 ,0



Cerebral Vasculopathy



„



SC/Sb+: 100%



1 ,0



MRI/MRA and TCD data



Survival without Silent Infarcts



„



0.11 per 100 patientyears in overall population 0.15 per 100 patientyears in SS/Sβ0 / 0 patients KM estimate of the risk of stroke „ 1.5% at 5 years and 18 years of age in SS/Sβ0



Survival without silent infarcts s (normal TCD)



„



„



Survival w ithout Strroke



Occurred in only 2 SS patients „ Patient 1: 1.6 years of age



14



Current therapies (i.e. Penicillin, antipneumococcal vaccines, hydroxyurea, transfusion programs, stem cell transplantation…) have improved the survival of children with SCD
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„



Cerebral vasculopathy



Conclusion (1)



Strokes in SS/Sβ0 patients



„



„



„



Risk of first stroke „ 11% % by the age of 20 0 yr in n the CSSCD „ 11.5% at 18 yr in Dallas cohort „ 1.5% at 18 yr in Créteil cohort



Rate of stroke „ „



0.85 per 100 patient-years in Dallas newborn cohort 0.15 per 100 patient-years in Créteil newborn cohort



This study performed on a cohort of newborns, screened at birth and followed at the Créteil Center, Center shows that a strategy based on early and regular TCD and agressive therapeutic strategies can efficiently prevent stroke, reducing the risk from 11% to less than 2%



Conclusion (2) „



„



The risk of silent infarcts remains high, even in patients with normal TCD Almost 50% of SS/Sβ0 patients (44 (44.6%) 6%) are at risk for cerebral vasculopathy, defined as the occurrence of an abnormal TCD and/or MRI silent infarcts, by the age of 18 years
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