Early safety and efficacy observations following the first use of TSHA-102 gene therapy in patients with Rett Syndrome
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SAFETY DATA TO WEEK 20 ORWEEK 6 (P2  Total RSBQ Score changes are shown in Figure 3. : : . . :
INTRODUCTION » No SAEs or dose-limitin to(xici?cies occurred :or gither Participant » : > v Functional changes in Participants, noted by physicians and caregivers
7 Pan * | showed marked improvement, noted first at Week 4. By Week 12, For both Participants, breathing dysrhythmia and autonomic dysfunction are reduced:
- The REVEAL Adolescent and Adult study (NCT05606614), a first-in-human, Key assessments she had attained a 22-point reduction, driven by improvements in hand AT J SYTYERTE | a |
open-label trial of TSHA-102 gene therapy,' is currently enrolling females - No clinically significant ECG or Echo changes. SNAP analysis showed no evidence of behaviors, night-time behavior, breathing problems and facial expressions _ 5532\20:3\?%2219 bouts of hyperventilation, previously multiple times per hour, are
with Rett syndrome (RS), a childhood-onset X-linked neurologic disorder worsening pathology. Brain MRIs showed no change at Week 4 for either Participant. » P2 showed modest improvement, with a 4-point reduction by Week 4, .
seen in ~1:10,000 girls.’ » Seizure frequency before and after treatment is shown in Figure 1. drivep oy improvements In body rocking/tacial expressions, walking/ ~Hands and feet, usually cold and blue before, are now warm, with normal color.
. TSHA-102 is a pre-authorisation, investigational product. standing and improvements in breathing abnormalities. * In addition, at Week 12 1 shows:
» Here, we report initial clinical observations on the first two participants Figure 1. Figure 3 ~Evidentimprovement in ability to sleep peacefully, with normal breathing and free of
0oy : g Seizure activity reported in Participants’ seizure diaries before and after ) ] . . ' ' lIs. This ch first noted by Week 2
enrolled in this study, based on scheduled safety and preliminary efficacy TSHA-102 ¢ )t, P P . .p to Day 140 (P1) or Day 33 (P2). Post-treat t Rett Syndrome Behavior Questionnaire total scores as assessed by crymg/screarr.ung SPElls. 1his C ang.e was 1rs f.\O € | y wee | |
evaluations for Participant 1 (1) and P2 - reatment, from >creening to Day or Day » FOst-treatmen careqivers. The scale consists of 8 subscales with a total of 45 " -Increased social engagement: Now interested in stories and all interactions; refuses to
' for 1 corresponded to phenytoin nadir <50 umol/L. 9 ) questions, iti i
selzures P pheny M e positioned on her back where she would be unable to see people. Now vocalizes,
each rated from 0 (not true) to 2 (very true). p ;
METHODS hums, grunts, and says “mama” reqularly
— D —— [ Participant 1 ] Participant - Improved gross and fine motor control: Can now sit for up to 15 minutes without
» Immunoprophylaxis (sirolimus plus oral prednisolone) is initiated on Day -7. 2 | ® Participant 2 o0 - B Participant 2 support for the first time in >10 years. Able ’FO open her hands ano! dissociate her
On Day 0, 5.7x10' vector genomes (vg) are injected intrathecally via lumbar . | . fingers and hold a toy, touch a communication screen, scratch an itch, and pet a dog.
puncture, under anesthesia. g | . 52 « At Week 4 P2 also shows increased alertness and improved motor control:
» Prespecified safety monitoring (through Week 20 [P 1] or Week 6 [P2]): 5 | § 40 — - Now shows increased interest in interactions around her
- Laboratory evaluation: blood and cerebrospinal fluid (CSF), renal/ liver _% 1 i T: - Turns quickly when addressed, and follows conversations
function tests, urinalysis 2 : 5 30 - 5 “Walks more stably
-Spinal and brain MR Ol e s | e e e i 2 0. 27 - Now able to transfer objects between her hands, for the first time since infancy.
- Sensory nerve action potential (SNAP) analysis 30 -20 -10 0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 &
- Adverse events (AEs) and severe AEs (SAEs). * Study day 10 -
« Viral shedding was evaluated in saliva, stool, urine, and whole blood. TSHA-102 ) CONCLUSIONS
. . . administered I | | I G G
Efficacy endpoints (through Week 12 (7 1) or Week 4 (P2), except as noted): ' Baseline Week 4 Week 8 Week 12 N | | o
- Clinical Global Impression (CGl), including static severity (CGI-S) and CGI The first two Participants have contrasting RS disease histories.
improvement (CGI-l), plus Parental (i.e., caregiver) Global Impression (PGI-I)° EFFICACY OUTCOMES P1, who carries a probable null allele of MECP2, is more severely affected than P2,
- Revised Motor Behavior Assessment (R-MBA), rated by clinician: 24 items » Clinician and caregiver global impression scores are shown in Figure 2. » Hand use, .assessed by th.e RSHFS, ShOV\fed that: | | who carries the R133C mutation, a well-characterized mild missense allele.®
comprising 5 subscale.s | | | » On the 7-point CGI-S scale, the Participants’ overall RS severity was rated: ' bet?/z/(epeer:IeBg(s::ﬁnS;eaand dy\;vne]glio1v1e-r2<e>\?\;cs”r:gvig_s?)cr)nne“ngf/eh;?:sgggtlvc\)/ah Overall severity is reflected in their different Baseline CGI-S ratings (severely ill
- Rett Sync/:lgoms Belhaxlor Questionnaire (RSBQ), rated by caregiver: -P1:6 (severely ill) at Screening and 5 (markedly ill) at later time points through Week 12 support ' ' and markedly ill, respectively).
45 items/8 subscales . : . , , - , , o
_Seizure activity documented through Week 20 (7 1) or Week 5 (P2) -P2:4 (moderately ill) at Screening; unchanged at Week 4. - P2 shows no change in RSHFS score at Week 4. However, clinicians noted Despite differences, both Participants showed functional improvement beginning
» Clinical improvement evaluated by clinicians and caregivers (CGI-l1 and PGI-I, respectively) that her hand posture has relaxed and stereotypies (e.g., hand wringing) in the early weeks following TSHA-102 treatment. Early notable improvements
- Rett Syndrome Hand Function Scale (RSHFS),” rated by a hand function specialist P : YP 9 9inJ : e :
y , y - was rated: are less frequent and less vigorous. affecting activities of daily living include:
RESU LTS - CGI-I 2 and PGI-I 2 (much better) at Weeks 12 and 16, respectively » R-MBA total score changes are shown in Figure 4: Social interest
— — -P2: CGI-I 3 and PGI-I 3 (a little better) at Week 4. - P1 attained a 6-point improvement by Week 12, notably on the Social Gross motor function, e.g., improved gait and ability to sit up
. Skills and Motor Dysfunction subscales . , ,
STUDY PARTICIPANTS Figure 2. 55 attained a 7-noint imbroverment by Week 4. notablv on the Social Fine motor function, e.g., hand posture and function
» P1is a 20-year-old female carrying a 3.8 kb MECP2 deletion, diagnosed with CGl and PGl scores for Participants 1 and 2. Skills and Respirgtory Berf)\aviors subs?:/ores ' 4 Restful sleep (P1)
RS at age 3. She could sit without support at 8 months and learned a few Aut i function. includi lized breathi di d hand/foot
words from 11 mpnths qnwards. She never crawled, walked independently, ( CGI-S A (CGIH PG N A Figure 4. Cit:cﬁlr;c:ir::‘c AnEHon, INCTHEIG NOrMatlzea DIEaTing and IMprovec nanaiion
or developed a pincer grip. Participant | Participant | Change in Revised Motor Behavior Assessment (R-MBA). '
PP g , \ Y ,_ N Y y
- Lost ability to reach or grasp around age 6.5 A [. Eartfqpant; ] R-MBA and CGl-I scales (Clinician-assessed)
t t
- Seizures began at age 3 and are generally well controlled on clobazam and 6 6 - - - 60 — e RSBQ and PGlI-I scales (Caregiver-assessed).
phenytom; breakthrough SEIZUTES SEEN with phenytoin <1 09 umol/L | c assessment | € Seizure frequency for P1 is comparable relative to baseline through Week 20, seizures
* P2isa 2l —r)]/ear—oldbﬁemale ca(;rylr:jg thli p.Arg1 33CK5 MECIP 2 missense mutalfuon 4 >~ ;’:?/\S/Seok”% g " >0~ 51 now appear to be confined to periods where phenytoin level declines to <50 umol/L
(R133C). She was able to stand and walk at 13 mont > COU d run, swim, and climb. c 4- S 40 48 (previously <100 pumol/L). Seizure events for P2 through Day 33 are reduced relative
At 2 years, she could speak short sentences. Following regression (age 2-3), 4 4 i i J 43 to baseline. based : ¢
she developed hand stereotypies, became non-verbal, and stopped running. o 37 I © 37 © BasElInE, DAsed on caregiver repores.
_In her late teens, motor control worsened, and she developed parkinsonian e _ 3 - E o 30- There were no SAEs, irrespective of causation, and neither Participant experienced
symptoms with bradykinesia. s - 20 dose-limiting toxicities from the treatment.
. . . i _ 2 - £ =
- Walks with prompting; requires a leg brace for stability 1 o REFERENCES
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