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Safety and efficacy of subcutaneous interferon 3-1a in
children and adolescents with multiple sclerosis:
an international retrospective cohort study
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« The typical age of onset for multiple sclerosis (MS) is between 20 and 40 years;

however, 3-10% of patients present with symptoms before the age of 16 years,

and <2% before the age of 10 years.!

— More than 97% of paediatric patients with MS present with a
relapsing-remitting course, compared with 80-85% of adults ?

Several disease-modifying drugs (DMDs) are licensed for the treatment of

adults with MS. However, information on the use of DMDs in patients with

paediatric-onset MS is limited.

Increasing numbers of children and adolescents with MS are being treated with

DMDs approved for adult use.

Based on available data, guidelines for the treatment of paediatric MS®

recommend that treatment should be started early in the disease course and

not delayed until patients reach adulthood

Although several cohort studies and isolated case reports indicate that

interferon (IFN) B is effective in paediatric MS populations,** data from larger

paediatric cohorts are lacking and no placebo-controlled studies have been

conducted.

- Efficacy outcomes were assessed in the MS analysis set (MSAS; patients
with a final diagnosis of MS, excluding those with other inflammatory
demyelinating disorders at final diagnosis)

« Two age categories were defined based on age at initiation of s IFN f-1a:

— Children: aged 2 to <12 years

— Adolescents: aged 12 to <18 years

Patient and disease characteristics

Medical records of 309 patients from 18 centres in eight countries were reviewed
307/309 patients were included in the TAS (USA, n=139; Italy, n=47; Russia,
n=38; Argentina, n=33; France, n=23; Canada, n=21; Tunisia and Venezuela,
n=3 each). Two patients were excluded as age <18 years at the time of

sc IFN B-1a treatment initiation could not be confirmed.

.

52 (16.9%) patients were younger than 12 years (Table 1).

In the TAS, the mean (range) age at clinical disease onset was 14.0 (3-17) years;

sis (ECTRIMS/ACTRIMS,

* Median (range) observation time for the cohort was 3.7 (0.4-16) years
« 9 patients were subsequently believed to have a diagnosis other than MS and
were excluded from the MSAS (n=298).

Exposure to sc IFN -1a

The mean time on sc IFN p-1a therapy was 2.12 years; median (range),

1.3 (0-12.5) years.

- 82.7% (254/307) of patients were treated for >6 months and 59.3%
(182/307) for >12 months.

During the observation period, 99 patients permanently discontinued

sc IFN B-1a therapy (patient decision, n=15; MRI activity without a clinical attack,

n=9; clinical attack, n=31; safety ME, 6; other reasons, n=8).

— 'Other reasons’ were: neutralizing antibody-positive status (n=3), final
diagnosis other than MS (n=2), inability to access the drug (n=2) and medical
expert decision (n=1).

Safety and tolerability of sc IFN -1a
 In total, 190/307 (61.9%) patients experienced at least one safety ME

« At least one prespecified ME was experienced by 168 (54.7%) patients
(Table 2).

« o review and describe the safety, tolerability and efficacy of st is (so)

IFN B-1a in children and adolescents with MS, using medical records:

Study design
This was a single-cohort, retrospective, international study.

The "study period" reviewed began in May 1998, when sc IFN -1a was first
available on prescription in Europe, and ended on 31 December 2009.

The ‘observation period" for an individual patient began with the first medical

record available on site. Patients were followed until they were lost to follow-up

or 31 December 2009, whichever occurred first

Patients who received at least one injection of sc IFN -1 for demyelinating

events before the age of 18 years were included in the study.

— scIFN p-1a therapy must have been initiated prior to 30 June 2009 to allow
the potential for at least 6 months of observation for each patient.

Al patient data were recorded anonymously.

The study was retrospective (historical) as exposure and outcomes had already

been recorded when the study was initiated. However, all information on

exposure, covariates and outcomes were recorded prospectively in patients’

medical records as part of routine healthcare delivery.

To minimize the potential bias inherent to retrospective patient selection, every

effort was made to assess all paedatric patients treated with sc IFN p-1a in

participating centres.

No patient started treatment prospectively as part of this study.

Outcomes

Safety and tolerability outcomes:
Prespecified medical events (MEs') that occurred after initiation of

sc IFN -1a treatment, regardless of whether considered related or not
related to sc IFN -1a treatment by the treating physician. These events
were prespecified as events of interest based on the safety profile of

sc IFN p-1a in adults and on findings from previously published paediatric
cohorts. Causality of events was not assigned retrospectively.

Serious MESs that occurred after initiation of sc IFN p-1a treatment,
regardless of whether considered related or not related to sc IFN -1
treatment by the treating physician.

~ Non-serious MEs considered causally related to sc IFN p-1a treatment.

~ Laboratory parameters: liver function tests, thyroid tests and haematology.

Efficacy outcomes included clinical attacks (defined as the emergence of new
neurological symptoms and signs >30 days after the last event that persisted
for 224 hours in the absence of intercurrent iliness). A distinction was made
between medically confirmed and patient- or caregiverreported clinical attacks.

Analyses
 Two analysis sets were considered:
- Safety and tolerability outcomes were assessed in the total analysis set
(TAS; all patients included in the study)

184 (69.9%) patients had non-serious MEs that were considered to be causally

related to sc IFN p-1a.

~ Events experienced by >10% of patients were: influenza-like illness (24.4%),
injection-site erythema (15.6%) and injection-site pain (11.1%).

Medical safety events led to dose reductions in 8 (2.6%) patients and treatment

discontinuation in 36 (11.7%) patients

Events leading to treatment discontinuation in >1% of patients were:

injection-site reaction (6.2%), liver test abnormalities or increases in alanine

aminotransferase/aspartate aminotransferase levels (3.3%), and influenza-like

iliness (2.0%)

Efficacy of sc IFN p-1a

.

The annualized attack rate decreased after the initiation of sc IFN p-1a treatment
(Figure 1)

The reduction in annualized attack rate appeared to be more pronounced in
patients aged <12 years at treatment initiation (Figure 2)

The median time to the first medically confirmed attack was 19.5 months
(Figure 3)

Patients with at least 8 months of
exposure both pre- and post-sc IFN -1
(n=194)

All patients regardless of
duration of sc IFN f-1a exposure
(n=298)
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Figure 1. Medically confirmed clinical attacks (MS analysis set).

Table 1. Disease characteristics at first demyelinating event and MS disease history * Intotal, 12 (3.9%) patients had serious MEs (Table 3)
(total analysis set).
Age at5c IFN f-1a iniiation Overall (n-307) Table 2. Prespecified medical events of special interest (total analysis set).
2years T2t0 <18 years Age atsc IFN p-1a initiation Overall (n=307)
(n=52) (n=255) <12years 1210 <18years
event (n=52) (n=255)
‘Age group at first event (clnical onsef), n (%) Patients with =1 prespecified event” 31 (596 137(53.7) 168(54.7)
<12 years 96(31.3) Medical interest
120 <16 years 175(57.0) Injection-site reactions 11(21.2) 74(29.0) 85(27.7)
160 <18 years 3617 Flu-like” symptoms 14(269) 61(23.9) 75(24.4)
‘Age at first event, mean (SD), years 6.8(29) 133(24) 122(35) He 8 (15.4) 36(14.1) 44(143)
Monofocal, % 86 386 367 Blood celldisorders (e g. thombocytopenia, 2038) 1207) 1a(a6)
Evidence of encephalopathy, % |eukopenia, anaemia)
Yes %69 51 88 ‘Allergic reactions (e.g.rash, urticaria, anaphylaxis) 119 1(16) 5(16)
. o o " Epilepsy and comlsive disorders IE] 400) 5016)
T Thyroid dysfunction K] 2(08) 3(10)
Ves 88 7 50 Autoimmune discases - 2(08) 207)
No 73 88 32 Bone/epiphyseal and cartlage disorders ] T104) 207)
Unknown 38 15 68 Serious infections - 2(08) 207)
Steroid use a firstovent, % Walignancies Tisr - 103)
Yes 808 557 599 Dataaron (%1
No 173 380 35 *Some patients had >1 event, thus th total number of events s higher than the number of patents.
Unknown 19 63 55 Nine-year-old patient who undenwent the greater omentum 5 months on s IFN -1
P 2y Ot v T S Ty
No lesions 38 24 26 1050 p-ie
Monolesional 58 12 20
Polyesional 788 79 79
Not available 15 25 215 Table 3. Serious medical events (total analysis set).
Spinal cord MRI characteristics, % Age atsc IFN i-1a initiation Relationship to sc IFN -Ta*
No lesions 154 98 107 <12years 12t0 <18 years
Monolesional 135 86 as ) nczee)
;ﬂ:rj;?;;“e ;? :;j ; Z Patients with =1 event 2038) 10(39)
pr—— Idiopathic pupura - 11041 Related
Pytamidal a1 00 156 Injecton-site injury - 10041 Aelated
Corebellar 81 213 23 Injection-site necrosis - 11041 Related
Brainstem 404 408 407 Injection-site cellulitis - 1(0.4) Related
Sensory 173 421 384 Iritability - 1(04) Related
Bowel and bladder 58 55 55 Autoimmune hepatitis B 1(0.4) Related
z:;ﬂmtﬁman f;i Z:Z zﬁa; Choleithiasis - 10041 Related
o e e b 1(19) - Related
Unknown o 27 23 Liver function tst, abnormal - 1041 Aelated
MS history Hallucination, auditory’ - 1(04) Related
Mean (SD) age at MS diagnosis, years 8.2(26) 14.3(2.1) 132(3.2) Suicidal behaviour’ - 1(0.4) Related
Oligoclonal bands, n (%] Anaphylacti reaction - 11041 Not related
Posiive 23(42) 130(508) 153(49.7) Cellits - 10041 Not related
Negative 161308 26(102) a2137) Convulsion - 104} Not related
Not aailable 130250 99(320) 112(366) Colepsy e - Notrelated
Iniial MS courss, n (%f* Sucidal deation - 104) Not related
Relapsing-eitting 51(98.1) 2511892 020990) apendoctony ) - ot
Primary progressive 0 1(04) 1103}
Progressive relapsing 0 104) 1(03) Omentectomy L] = Not related
Unknown 109 0 103) Data are n (%)
“Aacoring 0 th teating physician
“Data missing for 2 patients aged 12 to <18 years. "Some patients had >1 event, thus the total number of events is greater than the number of patients.
IFN, interferon; MRI, magnetic resonance imaging; MS, multiple sclerosis; sc, subcutaneous; SD, standard deviation. IFN, interferon; sc, subcutaneous.
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Figure 2. Medically confirmed clinical attacks in patients <12 years and 12 to

<18 years (MS analysis set).

19-22 October 2011; Amsterdam, The Netherlands

Median (35% CI) = 19.533 (14.500-27.167) months

Cumulative incidence

0 12 24 3% 48 60 72 84 9% 108 120 132 14 1%
Time to first medically confirmed cliical attack (months)
Patients 208 112 61 35 17 11 6 5 3 3 2 1 1 0
atrisk
1, confidence interval; IFN, interferon; MS, multiple scleasis; sc, subcutaneous

Figure 3. Time to first medically confirmed clinical attack from initiation of
sc IFN B-1a (MS analysis set).

Conclusions

* This is the largest multicentre, multinational review of safety, tolerability
and efficacy outcomes with sc IFN B-1a, including 307 children and
adolescents.

Most children and adolescents were able to tolerate sc IFN f-1a doses
currently used in adults with MS (22 and 44 g tiw), with 36 (11.7%)
patients discontinuing treatment due to adverse safety MEs. There were
no new or unexpected adverse drug reactions related to sc IFN p-1a.
The annualized attack rate after initiation of therapy was lower than

prior to initiation of treatment; this ARR decrease appeared to be more
pronounced in patients <12 years. The observed overall ARR reduction of
74% is either higher or in line with ARR reductions previously reported in
paediatric patients treated with sc IFN B-1a*® and is also in line with the
ARR decrease reported with intramuscular IFN p-1a and sc IFN -1b.°"
However, this finding must be interpreted with caution in light of the
natural history of MS and the lack of a control group.
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