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WHY DREPASCOL ?
-

School difficulties are frequent
- SCD is a chronic health condition
- School absenteeism/Frequent hospitalizations
- Pain at school/ Medication (codein, morphine) that can interfere with the
child’s ability to benefit from classroom instruction
- Sleep disorders (anxiety, obstructive sleep apnea syndrome )
- Fatigability
- Chronic anemia, all potentially decreasing attention
- Direct neurologic impact of the disease (increased cerebral velocities, silent
infarct or overt stroke)

-

School difficulties are frequently overlooked
- Not always recognized by the parents
- Not always evaluated by the doctors
- Not recognized as linked to the disease by the school teachers
Regularly misunderstood for laziness, lack of motivation, lack of sleep

Methods: cross sectional unicenter study


Study population
- Aged 8 to 13 years
- School CE2 to 5ième (US equivalent : Grade 3 to 7 )
- Children affected with high-risk SCD (HbSS, or HbSB°)
- Born, raised and studying in France
- No history of overt stroke (children with silent cerebral infarcts and
increased velocities on transcranial doppler ultrasonography were
included)
- Without or with therapeutic intensification: hydroxycarbamide,
transfusion programs, or bone marrow transplantation)
- Children regularly followed at CHICréteil hospital, with regular
neuroimaging (cerebral MRI/MRA, transcranial doppler ultrasonography)

Methods: creation of a battery of school and cognitive tests



Tests evaluating academic skills (16 exercises, 76 items)
Example of evaluated skill : To be able to transcribe phonemes into graphemes

Skill : To know that numbers have a place and a value
To be able to write numbers when dictated

Skills : To be able to recognize and name 2D shapes :
- recognize, name a square, rectangle and triangle (step 1)
- recognize, name a circle and a diamond (step 2)
To be able to write down memorized words without making mistakes

Methods: creation of a battery of school and cognitive tests



Tests evaluating cognitive functions: coding and symbol search subtests
- Processing Speed Index (PSI)
- One of the 4 indexes used for the global IQ index evaluation
(WISC 4)
- Evaluates sustained visual attention/concentration, a specific
cognitive ability known to be more sensitive to neurologic effects of
SCD than global IQ index
- Can be administered in « groups » :
- Error%: reflecting impulsivity

Skills require to perform successfully:
- Rapid and calibrated eye movement to refer back and forth from key
- Memorization of codes
Writing appropriate symbols (fine motor skills)
What this test brings to light:
- Ability to access symbols : “g factor” (general intelligence), reasoning, problem solving, etc.
- Ability to use transcoding (linguistic process)

The student is asked to assess whether there is a similar symbol to the two first ones in
the line. This exercise tests visual linear organization. The student will have to compare,
choose (executive functions) and use rapid, calibrated eye movement.

Methods: administering the test



By pediatric department nurses trained to administer the tests

- How: Collective sessions (5 to 10 children)
- When: During school vacation (autumn and Christmas)
- How long: 2 tests of 45 minutes each (20 minutes break)

Results: 50 children included, categorized in 3 profiles according to Drepascol score.
Results:
Criteria taken into consideration : elementary (33 children) or secondary
(22children) school / grade retention or not

Profile 1

Profile 2

Profile 3

• This score reveals important cognitive and/or linguistic weaknesses. These children do not
know how to perform as students. They have great difficulty understanding symbols and
conceptual realities.
• N=8

• This profile is heterogeneous. These students have some understanding of the required skills
but are not able to perform consistently as they still have important gaps in their learning. A
majority of them struggle to put their work into coherent writing.
• N= 20

• These students perform at the expected level. Some may still have gaps in their learning, but
for the most part their needs will be catered for in their school environment.
• N=22

- Overall score: 76% of tests are passed (95% of tests are expected to be passed in the European
population from Grade 4)
- For 22 children (44%) only, the educational system (elementary or secondary school) is adequate

Results: comparison between children with (profiles 1 and 2)
Results:
and without (profile 3) academic performance deficits
N = 50

WITH deficits (28)

Without Deficits (22)

Total (50)

P value

Sex
Garçon 15 (55.56%)
Fille 13 (56.52%)

12 (44.44%)
10 (43.48%)

27 (54%)
23 (46%)

Minimum 9.8
Moyenne (+/- écart type) 11 .6 (1.07)

9.8
12.13 (1.30)

9.8
11.83 (1.19)

12.2
14

11.6
14

P=1

Age

P=0.1263
Médian 11.6
Maximum 13.6

Age, sex were comparable between both groups

We found no association between baseline characteristics (Hemoglobin level,
white blood cell and neutrophil counts, HbF levels) and academic performance

Results: correlation between academic performance and
cognitive functioning

N = 50

WITH Deficits (28)

Processing Speed Index
Minimum 64
Mean (+/- SD) 83.11 (9.63)

Without Deficits(22)

Total (50)

71
100.32 (13.52)

64
90.84(14.32)

101.5
127

88
127

0
3.66 (3.95)

0
6.47 (6.24)

3.47
11.76

5.16
21.05

P value

P<0,0001
Median 83
Maximum 103
Errors %
Minimum 0
Mean (+/- SD) 8.68 (6.86)

P=0.0074
Median 8
Maximum 21.05

In univariate analysis, children with academic performance deficits had
significantly lower processing speed index scores (83 Versus 101) suggesting
impaired sustained visual attention, and higher error percentage (8% versus
3.5%) reflecting higher impulsivity

Results: correlation between academic performance and neuroimaging
N = 50

WITH Deficits (28)

Without Deficits(22)

Total (50)

P value

Neuro imaging
Silent infarts 9 (81.82)
No silent infarcts 19 (48.72%)

2 (18.18%)
20 (51.28%)

11 (22%)
39 (78%)

Silent infarct and/or 22 (68.75%)
pathological TCD
No abnormalities 6 (33.33%)

10 (31.25%)

32 (64%)

Silent infarcts

P=0.085

P=0.020
12 (66.67%)

18 (36%)

Overall, 11 children had a history of silent infarcts (22% of children),
and 32 (64%) a history of either silent infarct and/or increased
velocities on TCD)

In univariate analysis, academic
performance deficits were significantly
associated with silent infarcts and/or
increased velocities (69% versus 31%)

Conclusion and perspectives
Strength of the study



Our study provides first and rich data on educational difficulties, and
suggest that educational interventions are necessary in the context of SCD


We use school tests, language of school teachers : Teachers are given
in turn the keys to meet the children’s needs



Many children have gaps in their learning: basic skills should be
regularly evaluated at school: in case of deficits, the child should be
given educational support (or special educational services)



Further support should take into account fatigability and decreasing
attention (short period): We consider educational programs organized
by schools, during holidays or by associations (ENVOL)

Early prevention is necessary



Children with SCD have specific educational needs


Our study did not include controls. It gives a picture of how the children
manage at school.

We can’t discriminate between socioeconomic factors, factors associated
with chronic disease, or direct neurologic consequences of the disease.
However, academic performance deficits were found to be associated
with cerebral abnormalities (silent infarcts or increased velocities)
suggesting a direct effect of the disease on academic skills.


Our data provide additionnal evidence that silent infarcts and increased
velocities are not « silent » but are associated with cognitive impairment.



We believe there is a need for early recognition of school difficulties.
We suggest systematic screening, during annual check-ups.

DREPASCOL could be used in referral centres: no need for specialized
neuro psychologists.

TEAM DREPASCOL












Martine Chomentowski, formatrice d’enseignants, enseignante et collaboratrice
scientifique de l’Université de Fribourg (CH)
Brigitte Rebmeister, formatrice d’enseignants, anciennement détachée à la direction de
l’évaluation et de la prospective (DEP) du ministère de l’Education nationale
Élisabeth Ducros-Mirallès, psychologue ; neuropsychologue en libéral et au CHIC
pédopsychiatrie
Nicolas Ruffieux, Professeur en pédagogie spécialisée, Université de Fribourg (CH),
neuropsychologue
Colette Lemmet, infirmière, centre de référence de la drépanocytose
Elodie Idoux, data manager

Collaborations :
- Sami Boufetta, étudiant en Master Management de grands projets (HEC Paris), réalisation
du protocole informatique d’analyse
-Noel Marsault, enseignant en arts appliqués : réalisation du logotype
-Mélanie Vassal, infirmière de recherche clinique

THANKS TO ALL COLLABORATORS

PROJECT founders

Children and families

MANY THANKS

