MODIFSPA

Pauline
Lallemant-Dudek

<Brai
92 Institute

sssmncs @) oA
binittid ° Bt

Environmental modifiers in Hereditary Spastic Paraplegia

Pauline Lallemant-Dudek
Dr Sophie Tezenas du Montcel, Pr Alexandra Durr

Paris Brain Institute (ICM)
Hépital Armand Trousseau, Paris (APHP)

ERN - 9th July 2020

Pauline Lallemant-Dudek (ICM) MODIFSPA



MODIFSPA

Question to the audience

What is your professional background ?

Pauline
Lallemant-Dudek

neurologist,

neuropediatrician,

physiatrist,

researcher,

resident,

patient or patient representative,

nurse,

physiotherapist,
occupational therapist,
speech / language therapist,
geneticist,

psychologist,

other.
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Question to the audience
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Have you ever seen patient with hereditary spastic paraplegia ?

Yes, very often,
Yes sometimes,
Just a few,

No, never
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Introduction

MODIFSPA . . .
Hereditary spastic paraplegia
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Introduction

Group of rare, inherited, neurological diseases :
prevalence about : 2.2 to 4.1/100,000

broad genetic heterogeneity : more than 79 SPG genes,

broad clinical heterogeneity : age-at-onset and symptoms severity.

D& &) & &

Pauline Lallemant-Dudek (ICM) MODIFSPA



Introduction

MODIFSPA

Different types of hereditary spastic paraplegia (HSP)

A common symptom

Lower limbs spasticity :

Pauline
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Introduction

Kl
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Wide clinical variability
Pauline . .
Lallemant-Dudek Spastic paraparesis :
because of the first moto-neuron degeneration,

Introduction

but second motoneuron can be involved :

spGa:
SPG73/CPTIC

SPG1Y/SPGIL  SPGST/TFG
SPa15/2FYVE26  Spss/Caorfes
SPG26/BAGALNTL ~ SPGS1/ARLGIP
SPG28/0DHD1  SPGGG/ARS!
spGas/pNpLAS  SpG74/IBAS7

SPGS4/DDHD2  j7P1

AR

SPGSA/CYPTBI  SpGs6/CYPau1

AD 5967/ SPGEO/WDRAS

AD SPGIN/ATLL SPGIS/ERUNZ  SpGB2/ERLINT

SPGL0/KIFSA SPGA/SPAST SPG21/ACP33  SpGE3/AMPD2

5PG17/8SCL2 SPGB/NIPAL SPGIS/PAZH

SPGIA/ALDH1BAL UPPER | SPG8/KiAA0196
Jeic02 MOTOR | SPSi2/Amz
SPG13/HSPDI

NEURON | spoau/meeer oA

SPGas/Cigorf12  SPGTS/MAG
SPGas/GRAZ  -/EXOSC3
SPGaS/TECPR2  -[FAM1348

UPPER AND LOWER
MOTOR NEURON

Fig. 1 - Spastic paraplegia genes (SPGs) grouped according to affected motor neurons and mode of inheritance.
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Cellular mechanisms
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Introduction

SPG18 (Erlin2)
SPGS9 (USPS)

SPG10 (KIFSA)
SPGA (Spasti

PGS (CYP7B1) SPGG0 (WDR4S)
SPG26 (BAGALNT1) SPG61 (ARLSIP1) SPG30 (KIF1A)
$PG28 (DDHD1) 5PG62 (Erlin1) PGS (KIF1C)

SPG3S (FAZH) SPG72 (REEPZ

SPGA9/56 (CYP2UL) T
. -
. 4 19
Mitochondria < Development &
"% and myelination .
SPG1 (L1CAM), SPG2 (PLP1), .’!

SPG39 (NTE), SPG42 (GIC2),
SPG67 (PGAP1)

SPAXS (AFG3L2)
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Introduction

Variation de I'dge de début de la pathologie en fonction de la
mutation :
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Figure 4 Age at onset distribution and genotype correlations. (A and B) Boxplots representing the age at examination /at onset for
patients carrying missense or truncating mutations (Mann-Whitney test, ***P < 0.0001). (C) Distribution of the age at onset of missense- and
truncating-mutation carriers. The lower age at onset linked to missense mutations is evident, shown by the density curve (red), characterized by a
first peak between birth and the first decade of life and a second smaller peak between the third and fifth decades. Truncating-mutation carriers
(blue curve) are characterized by a later age at onset, with a small peak between birth and the first decade of life and a major peak between the
second and fifth decades.
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Aims of the study
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Aims of the study

To look for environmental modifiers :
which could be added to genetic modifiers,

To take an overview of the population affected by SPG :

disease evolution,
management and treatments.

Rare diseases :

the number of patients is reduced,

the genetic heterogeneity is great.
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Data collection
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Méthod

Data collection is carried out by means of a self-administered
questionnaire.

This questionnaire is completed by patients with spastic paraparesis and
is proposed :

during medical consultations,

thanks to patients’ organisations (APL, APSHE).
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Data collected
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Among the data collected, there are :

Méthod i
Anthropometric data :
sex,
age,
BMI,

Medical information :

early post-natal history,

other history (cancer, cardiovascular disease, diabetes),
age-at-onset,

symptomatic treatments and their effectiveness,
factors that influence spasticity,

Life habits, social habits... :

toxic consumption,
environment (place, work, food).
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Méthod
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QUESTIONNAIRE

Dans le cadre d'une enquéte menée par le Dr Alexandra Durr et le Dr Christel
Depienne (Institut du Cerveau et de la Moelle Epiniére) portant sur I'étude des liens
éventuels entre les paraparésies spastiques héréditaires (PSH) et les facteurs

i nous iterions recueillir des i i
vous concernant. Ces informations, qui resteront anonymes, pourraient nous permettre
d'avancer dans la compréhension de la maladie.

Date du jour jour/ois/Année): _I_I/I_I_I/I_I_I_I_I
DDN (Mois/année): I_I_I/I_I_I_I_I Département du lieu de résidence : 1_I_I
Sexe : 10 Masculin 20 Féminin

Poids I_I_I_lkg
Taille _I_I_Iem

1) Ouavez-vous vécu la majeure partie de votre vie?
10A la campagne DA laville 30A la mer 40A la montagne

2) Dans votre enfance :

Ala naissance ; avez-vous été réanimé ? 100UI CONON

Votre mére vous a-t-elle allaitée? 100ui 0QNon

Si oui, indiquez pendant combien de temps vous avez pris le sein exclusivement :

1_I_I 1Qjours semaines sQmois 4Qannées
3) MALADIE

Type de maladie

10Paraparésie spastique ou Maladie de Striimpell Lorrain
20Autre : précise:

Age de début de la maladie I_I_I ou année de début I_I_I_I_I

Depuis quand étes-vous suivi ?:
Age au début du suivi I_I_l ou année du début de suivi _I_I_I_I

Une mutation a-t-elle été identifiée chez vous ou dans votre famille?
1Q0UI 0aNON

Si oui, quel centre a réalisé lanalyse :
Geéne/Mutation :

MODIFSPA
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Flow-chart
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341

questionnaires
regus

Flow-chart

16 inexploitables 325
(doublons, absence de questionnaires
consentement) traités
[
[ | |
182 SPG4 101 Non SPG4 . 42 SPG
inconnus

Pauline Lallemant-Dudek (ICM) MODIFSPA




MODIFSPA

Pauline
Lallemant-Dudek

General information

Pauline Laller

Description of the population

Where patients collected the survey:
Mutations n (%) Sex ratio F/M Median age (min-max) | _Consultation Patients'

sPGa 182 (56%) 79/103 077 57.8(23.6-89.6) 119 (65%) 63 (35%)

Non SPG4. 101 (31.1%) 52/49 1.06 55.1(14.1-78.7) 61(60%) 40 (39.6%)

SPG7 16 (4.9%) 8/8 1.00 63.4(38.1-72.1) 9(56%) 7 (44%)

SPG3A 12(3.7%) 93 3.00 43.0(14.1-64.8) 11(92%) 1(8%)

PGS 6(1.8%) 33 100 59.3(29.4-67.4) 5(83%) 1(17%)

sPG31 5(1.5%) 23 067 49.9(29.8-67.8) 5 (100%) 0(0%)

SPG10 4(12%) 2/2 100 48.1(37.6-58.0) 4(100%) 0(0%)

SPG30 4(12%) 3/1 3.00 40.8(29.1-42.9) 4(100%) 0(0%)

PGS 3(0.9%) 12 050 701 (55.0-78.4) 2(67%) 1(33%)

SPGY 3(0.9%) 2/1 200 40.7(35.1-62.0) 2(67%) 1(33%)

SPG1S 2(0.6%) 171 1.00 34(29.8-38.2) 0(0%) 2(100%)

SPGE 1(0.3%) 01 291 0(0%) 1(100%)

SPG11 1(0.3%) 0/1 352 0(0%) 1(100%)

SPG12 1(0.3%) 1/0 617 1(100%) 0(0%)

PG48 1(0.3%) 0/1 716 1(100%) 0(0%)

PG4 excluded 32(9.8%) 15/17 088 56.1(28.0-78.7) 15 (47%) 17 (53%)

SPG3 468 31 42 excluded 3(0.9%) 2/1 050 53.0(52.6-56.5) 0(0%) 3(100%)

SPG4 7 excluded 1(0.3%) 1/0 1(100%) 0(0%)

SPG3 471031 et 64 excluded 1(0.3%) 0/1 68.9 0(0%) 1(100%)

PG4 7817 3142 excluded 1(0.3%) 0/1 66.7 0(0%) 1(100%)

PG4 42 excluded 1(0.3%) 01 622 0(0%) 1(100%)

PG4 8 3142 excluded 1(0.3%) 0/1 668 0(0%) 1(100%)

Unknown 42(12.9%) 14/28 050 62.6 (22.7-88.5) 12 (29%) 30 (71%)

Total 325| 145/180 081 56.9 (14.1-89.6) 192 (59.1%) 133 (40.9%)
* 29 from the ASL association and 1 from APSHE.
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SPG4 (n=182) Non SPG4 (n=101)

General information Sex M : n (%) 103 (57%) 49 (49%)
p=0.192

Sex F:n (%) 79 (43%) 52 (51%)
BMI: mean (STD) 25.3 (4.0) 24342)| oo

min - max 18.4-38.5 17.1-38.1 p=0.

n 175 100

Sedentarity Index: mean (STD) 4.29 (2.63) 4.14 (2.69)
) p=0.643

min - max 0-9 0-9

n 182 101
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General information

Description of the population

SPG4 (n=182) Non SPG4 (101)
Age: mean (STD) 56.21(13.78) 52.49(13.98)| p=0.0343*
min - max 23-89 14-79
n 178 97
Age at onset: mean (STD) 36.1(15.19) 24.53 (15.64)| p<0.0001*
min - max 0-70 0-65
n 126 76
Age at the beginning of the x
follow-up: mean (STD) 39.0(16.25) 28.40 (16.60) | p<0.0001
min - max 0-73 0-69
n 147 87
Duration disease: mean (STD) 20.42 (12.20) 27.36 (14.95)| p=0.0011*
min - max 1-73 1-65
n 122 72
Disability stage: mean (STD) 3.6 (1.5) 3.9(1.4) _
min - max 0-7 1-6 p=0.282
n 103 67
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General information
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Description of the population
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Description of the population
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Conclusion :

Senerslinormatien The SPG4 have a higher age at onset,

the follow-up begins later,

but the disability stage of the 2 populations is not significantly
different,

the SPG4 evolution is faster and more severe than the Non
SPGA4.
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Professional activities
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Professional activities

SPG4 Non SPG4
(n=182) (n=101)
Farmer: n (%) 1(0.6%) 3(3.1%)
Agricultural employee: n (%) 1(0.6%) 0
Boss industry / trade: n (%) 3(1.8%) 1(1.0%)
Liberal profession / Senior executive: n (%) 11 (6.7%) 10 (10.4%)
Middle manager: n (%) 31(18.8%) 16 (16.7%)
p=0.0091*
Employee: n (%) 75 (45.5%) 38(39.6%)
Worker: n (%) 26 (15.8%) 5 (5.2%)
Staff service: n (%) 4(2.4%) 1(1.0%)
Other: n (%) 9(5.5%) 13 (13.5%)
Non-working: n (%) 4(2.4%) 9(9.4%)

MODIFSPA
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Professional activities

Pauline Lallemant-Dudek (ICM) MODIFSPA

Professional activities

Physical activity at work :

SPG4 Non SPG4
(n=182) (n=101)
Seated and sr:a(;’;ilsplacement: 95 (57.2%) 68 (73.1%)
p=0.0111*
Intense physical work: n (%) 71 (42.8%) 25 (26.9%)

The Non SPG4 have more qualified jobs than the SPG4,

the SPG4 have jobs with more physical work.
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Trigger of the disease
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SPG4 Non SPG4
(n=182) (n=101)
Existence of a trigger _ "
factor: n (%) 30 (16.95%) 31 (31.31%) p=0.006
Accident / physical _
injury: n (%) 6(20%) 9(29.03%) p=0.4128
Patients beliefs i .
Emotional upset: 5(16.67%) 7(22.58%) p=0.5613
n (%)
latrogeny: n (%) 6 (20.0%) 5(16.13%) p=0.6942
Death of a relative: 5(16.67%) 4(12.90%) p=0.7315
n (%)

Stress / anxiety: n (%) 3(10%) 3(9.68%) p=0.9663
Depression : n (%) 3(10%) 0 (0%) p=0.0710
Pregnancy / birth: 2 (6.67%) 1(3.23%) p=0.6124

n (%)
Physical work: n (%) 1(3.33%) 2 (6.45%) p=0.5734
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Trigger of the disease
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The Non SPG4 believe more often that a trigger factor is responsible
of the beginning of their disease,

the patients’experience could depend of the transmission type
(autosomal dominant versus recessive).

Patients beliefs
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Question to the audience
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What treatment do you or would you prescribe against spasticity for HSP
patients ?

Patients beliefs

Oral treatment (baclofene for example),
Physiotherapy,

Botulinium toxin injection.
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Spasticity management
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patients are consuming :

SPG4 Non SPG4
(n=182) (n=101)

Therapeutic management o _
Tresmons against spasticity: n (%) 146 (84.4%) 82 (83.7%) p=0.8762
Oral treatment: n (%) 82 (47.7%)| 36(37.1%) p=0.0937
Physiotherapy: n (%) 118 (68.6%) | 71 (73.2%) p=0.4289
Botulinum :"(’;’)‘ injection : 47 (27.3%)| 22 (22.7%) p=0.4022

v
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Spasticity management
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What patients find effective :

SPG4 Non SPG4
(n=182) (n=101)
Oral treatment : 49 (30.4%) 23(25.6%)| p=0.4124
n (%)
Physiotherapy : 102 (63.8%) 68(77.3%)| p=0.0295*
Treatments n (%)
Botulinum toxin
infection 1 (%) 32 (19.8%) 16 (182%)| p=0.7632
v

Conclusion :

Physiotherapy is the most consumed treatment.

Physiotherapy is the only treatment estimated to be effective for
more than 50% patients.
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Question to the audience
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Question 4 :

Do you find these results astonishing ?

Treatments
Yes, absolutely
With no opinion

No, these were expected.

Pauline Lallemant-Dudek (ICM) MODIFSPA
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Spasticity management
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Presentation of patients with efficient physiotherapy (n=170) :

Odds Ration 95% Wald Confidence Limits p
Mutation: SPG4 vs Non SPG4 0.413 0.195-0.877 0.0213*
E— Physiotherapy frequency 1.568 1.304-1.886 <0.0001*
Disability stage 1.071 0.853-1.346 0.5537

The more physiotherapy sessions patients have, the more effective
they find them.
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Factors affecting spasticity
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SPG4 Non SPG4
(n=182) (n=101)
Worsening of symptoms
Stress: n (%) 133 (74.7%) 78 (78.8%) p=0.4462
Cold: n (%) 117 (65.4%) 61(62.2%) p=0.5540
Tiredness: n (%) 42 (41.6%) 40 (59.7%) p=0.0218*
Infection: n (%) 52 (29.4%) 44 (44.9%) p=0.0097*
Emotion: n (%) 23 (22.8%) 7(10.5%) p=0.0411*
TS Long-lasting position: n (%) 14 (13.9%) 11 (16.4%) p=0.6485
Physical trouble : n (%) 13 (12.9%) 8(11.9%) p=0.8582
Heat: n (%) 11 (6.2%) 3(3.1%) p=0.5540
Humidity: n (%) 9(8.9%) 5(7.5%) p=0.7395
Imgrovemem of symptoms
Heat: n (%) 95 (55.23%) 56 (58.33%) p=0.5771
Physical work: n (%) 37(50.68%) 18 (40.61%) p=0.3048
Relaxation: n (%) 24 (32.88%) 20 (45.45%) p=0.1737
Emotion : n (%) 13(17.81%) 7(15.91%) p=0.7915
Bath: n (%) 7(9.59%) 4(9.09%) p=0.9287
Cold: n (%) 12 (6.98%) 3(3.13%) p=0.5771
Stress: n (%) 4(2.35%) 3(3.16%) p=0.6952
Infection: n (%) 5 (2.96%) 1(1.06%) p=0.3240
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Factors affecting spasticity
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Conclusion :

To improve spasticity, advice that may be given :

to avoid stress and cold,

to privilege warm environments,

Treatments

To improve spasticity, medical team sould :

help to manage fatigue,

prescribe physiotherapy,

insist on and facilitate adapted physical activities.

]
[
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Thank you for your attention
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| want to thank

Treatments

the ‘BTN’ team in the Paris
Brain Institute,

clinical research associates,

the patients and the
associations.
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