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Abstract

Introduction. Beta interferons are effective and safe agents for the treatment of relapsing-remitting multiple sclerosis (RRMS). PEGylated interfer-
ons have been developed in order to increase patient adherence. Direct comparisons of the efficacy and safety of PEGylated interferons have not
yet been conducted.

Our objective was to evaluate the efficacy and safety of SamPEG-IFN-Bla versus PEG-IFN-Bla in adult patients with RRMS.

Materials and methods. We conducted a systematic search of randomized clinical trials (RCTS) using the PubMed, Embase and eLIBRARY.RU
databases. Efficacy was assessed based on the proportion of patients with disease relapses and the annualized relapse rate (ARR) during
the It and the 2" years of treatment. Safety was assessed by the number of patients with adverse events (AEs), serious AEs (SAEs), and any AEs
that led to the treatment discontinuation. We conducted pairwise matching-adjusted indirect comparison (MAIC) to assess comparative efficacy
of PEGylated IFNs. To evaluate the efficacy, hypotheses of non-inferiority of SamPEG-IFN-Bla to PEG-IFN-la and superiority of SamPEG-IFN-la
over PEG-IFN-Bla were tested.

Results. Based on results of the systematic review, four articles were selected wherein the results of phase 3 clinical trial of PEG-IFN-Bla and
phase 2-3 clinical trial of SamPEG-IFN-Bla were described. In PEG-IFN-Bla group (n = 512) the agent was administered once every 2 weeks, in
SamPEGIFN-Bla group (n = 114) the agent was administered at a dose of 240 ug. The analysis results confirmed the hypothesis of SamPEG-IFN-Bla
non-inferiority to PEG-IFN-Bla in efficacy, while SamPEG-IFN-Bla superiority over PEG-IFN-Bla in efficacy was not confirmed. The hypothesis of
SamPEG-IFN-Bla superiority over PEG-IFN-la in safety was also confirmed based on a significantly lower incidence of SAEs and any AEs that led
to treatment discontinuation.

Conclusions. The proportion of patients with relapses and the ARR in I year and in 2 years of therapy indicates that SamPEG-IFN-Bla is non-infe-
rior to PEG-IFN-Bla in efficacy. SamPEG-IFN-Bla demonstrated a more favourable safety profile than PEG-IFN-Bla as showing less odds of SAEs
and AEs leading to treatment discontinuation.
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AnHoTaIug

Beedenue. [Ipenapamy! unmepghepora-p apekomendosanu ceds kak dexmusHbie u be3onackvie npenapamo! 8 JieweHul peMummupyiowezo pac-
cesiHHoz0 ckepoa (PPC). C yenvio nosbitienus npueepxeHHOCMu NayUeHmos paspabomarsi nezunuposarHble Gopmbi unmeppepona. [Ipamozo
cpasHeHus aghdhexmueHocmu u Oe30nacHocmu nezuuposaHHsLX UHMepgheporos Mexady coboti He nposoduoCs.

Liens: oyenxa agpdpexmueHocmu u besonackocmu npumenerus camnaeusmepeepora-pla (CITH) no cpashenuio ¢ naeurnmepeporom-pla (IH)
y 63pocbix nayuenmos ¢ PPC.

Mamepuan u memodvt. Tlpogedén cucmemamuueckuii nouck paHOOMU3UPOBAHHbIX KIUHUNECKUX UCCTIE008AHULI 8 S/IEKMPOHHbIX 0a3ax OaHHbLX
PubMed, Embase u eLIBRARY.RU. DipcpexmusHocme ouyenuganu no done nayuermos ¢ obocmperusmu u cpedrezo0ogoii uacmome obocmpenuii Ha 1-m
u 2-m 200ax mepanuu; 6E30NACHOCb — N0 YUCTY NAYUEHMO8 ¢ HexenamenbHoLmu senenusmu (HA), cepvéanvimu H, mobbimu HA, npugeduwumu
Kk ommeHe mepanuu. CpasHume bHas OyeHka KauHueckoti aghgexkmusrocmu nezunuposanHslx popm UPH nposodunace nonapo memodom ckop-
PEKIMUPOBAHH20 Henpamozo cpagHenus. Jns oyenku apdexmusrocmu GbLau 8b108uHymMbL eunomessl HemeHouieli apgexmusHocmu u npegocxod-
cmea CIIH no cpasuenuto ¢ IT1.

Pesynsmamt. [lo pesyismamam cucmemamuueckozo 0030pa vt omobpanst 4 cmambu, onucsigaiowue pesynsmams! ucciedoganus I pazsl
ons ITH u uccnedosanus II-1II ¢paser dns CITH. Obuwjee konuuecmeo yuacmuukos 8 gpynne [ ¢ pexumom npumenenus 1 pa3 6 2 ned — 512 uesno-
aek, 6 epynne CITH 6 doze 240 mxe — 114 uenosex. [lo pe3ynvmamam nposedénHozo0 ananusa nodmeepxdera eunome3a HemeHbviueti ppexmus-
HOCMU, HO He 2unome3a npesocxodcmea no agdexmusrocmu npenapama CIIH no cpasrenuto ¢ [11. Taksxe nodmeepideHa 2unome3a npesocxoo-
cmea CITH nad TTH no GeaonacHocmu, 8bipaxaioujancs 8 3HaUUMO MeHbulell uacmome cepbé3nblx u iobbix HJ, npuseduiux k ommere mepanuu.
Boigodwi. ITo done nayuenmos ¢ obocmperusmu u cpedHezodosoti uacmome obocmpenuti 3a 1 u 2 200a mepanuu CITH ne meHee ddpexmusger,
uem ITH. [pumenenue CITH sensemes bonee Gesonackvim, uem ITH, nockonvky Xapaxmepusyemcs CyWyecmeeHHO MeHbUUMU WAHCAMU PA38UMuUs
cepvé3Hbix HA u nobbix HA, npusodswyux k ommee mepanuu.

Knrouegvle cnoea: paccesHHbiti Cknepos; UMMYHOMOOYIUPYIOW,as mepanusl; npenapamsl, USMEHsIoujue meueHue paccessHHo2o cKJie-
po3a, nezunuposartvle uHmMepghepoHsl; nazunmeppepor-bema la; camnaeunmepgepon-6ema la; nenpamoe cpasrerue; aggpexmue-
Hocmb,; 6ezonacrocmy

Wcrounuk ¢uHancupoBaHus. ABTOpBI 3asIBIAIOT 00 OTCYTCTBUM BHELIHMX UCTOYHUKOB (DMHAHCHPOBAHMS NPU MPOBELEHHH
HCCIeJ0BaHuUAL.
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Introduction

Beta interferons (IFN-p) are effective and safe agents for the
treatment of relapsing-remitting multiple sclerosis (RRMS).
However, the need of frequent dosing along with known
adverse reactions (AR), including injection site reactions,
make patients less adherent to the therapy, which results
in higher risk of the disease relapse. To increase patient
adherence, PEGylated IFNs were developed: peginterfer-
on-Bla (PEG-IFN-Bla) and sampeginterferon-pla (SamPEG-
IFN-B1a). Both agents have the mechanism of action similar
to that of IFN-p, belong to the class of disease-modifying
drugs (DMDs) and may be prescribed as the first-line ther-
apy for the RRMS patients aged > 18 [1-3].

IFN PEGylation significantly increases the hydrodynamic
radius of the IFN molecule improving its pharmacoki-
netics, reducing fluctuations of IFN concentration in the
blood due to lower levels of receptor- and antibody-medi-
ated clearance and proteolysis, increasing the half-life of
the molecule in the body and its general activity in vivo
(along with decreased activity in vitro). PEGylated IFN-B
are characterized by conjugation with a PEG molecule
with a molecular weight increased to 30 kDa, so that IFN-B
lasts longer in the body and can be used once in 14 days.
SamPEG-IFN-Bla is characterized by the intramuscular
route of administration [1, 2]. Moreover, IFN PEGylation
might potentially decrease the antigenicity of the protein
because PEG can inhibit recognition of antigenic epitopes
in the IFN molecule by the immune system. Furthermore,
PEGylation contributes to higher solubility and stability of
the proteins, which is especially useful for the manufac-
turing and storage of the finished therapeutic proteins [1].

PEG-IFN-Bla is the first PEGylated IFN used for the treat-
ment of RRMS patients. Its introduction into the clinical
practice allowed not only to reduce the incidence of re-
ported ARs, but also to increase patient compliance [3]. At
the moment of systematic search and data synthesis, only
subcutaneous dosage form of PEG-IFN-Bla was autho-
rized in Russia (Plegridy, Biogen IDEC, Ltd.). Intramuscular
dosage form was approved in 2023 and, according to its
SmPC, is bioequivalent to the subcutaneous PEG-IFN-Bla’.

SamPEG-IFN-Bla, the next in the line of PEGylated IFNs
[1], was authorized in 2023 (Tenexia, JSC BIOCAD). This
agent demonstrated superiority over low dose IFN-B [2];
however, there is no direct comparison with PEG-IFN-B1a,
and this lack of evidence determines the relevance of our
study.

The objective of the study was to evaluate clinical efficacy
and safety of SamPEG-IFN-Bla vs PEG-IFN-Bla in adult

" Plegridy, 125 pg, solution for intramuscular injection. Summary of Product Characteristics
(SmPC) J1M-Ne (003419)-(PT-RU). URL: https:/Ik.regmed.ru/Register/EAEU_SmPC

patients with RRMS using matching-adjusted indirect
comparison (MAIC).

Materials and methods

Systematic literature review

To gather the evidence on clinical efficacy and safety of
SamPEG-IFN-Bla and PEG-IFN-Pla, three independent
researchers conducted a systematic search of RCTs in
PubMed, Embase and eLIBRARY.RU electronic databas-
es. Date of the systematic search: February 4, 2022. The
search strategy is presented in Appendix 1. Publications
were selected by two independent researchers using End-
Note X9.2 and MS Excel software.

The systematic review and further evidence synthesis
were performed on publications describing the results
of phases II and III clinical trials of SamPEG-IFN-Bla and
PEG-IFN-Bla. The efficacy endpoints include the propor-
tion of patients with the disease relapse and annualized
relapse rate (ARR) for years 1 and 2 of the therapy. The
safety outcomes are the proportion of patients with ad-
verse events (AE), serious adverse events (SAE), and any
AE led to treatment discontinuation over the first year
of therapy. Additionally, data on the same parameters for
2 years of treatment were analyzed.

Target population consisted of the adult patients with the
signs of active RRMS according to the clinical examination
and diagnostic imaging data. The patients were either [FN
(IFN-B1a, IFN-B1b)-naive or discontinued the IFN therapy
at least 6 months prior to RCT.

In the selected publications, clinical and methodological
heterogeneity was evaluated. Risk of bias was assessed by
the Cochrane risk-of-bias tool (RoB2) [4].

If the total number of relapses in the comparator agent
group was unavailable, it was calculated from the ARR
confidence interval (CI) using the formula for its stan-
dard error.

Evidence synthesis

Due to the absence of the common comparator efficacy
endpoints were compared between PEGylated IFNs by the
pairwise unanchored MAIC. Hypotheses of non-inferiori-
ty of SamPEG-IFN-B1a to PEG-IFN-Bla and superiority of
SamPEG-IFN-B1a over PEG-IFN-B1a at years 1 and 2 were
tested. Confidence limits from ADVANCE clinical trial
[5, 6] for the relative PEG-IFN-B1a efficacy versus placebo
and versus delayed treatment were used as pre-specified
margins for non-inferiority and superiority, respectively
(Table 1). Superiority hypothesis without a margin was
tested for each safety endpoint.
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Table 1. Margins for non-inferiority of SamPEG-IFN-pla to PEG-IFN-Bla and for superiority of SamPEG-IFN-Bla over PEG-

IFN-Bla at year 1 and year 2 of the treatment

Parameter Assessment time point
1 year
ARR ratio
2 years
1 year
Relapse Odds Ratio
2 years

For data analysis, R-Studio 2022.07.2 software was used
(R version 4.2.1, maic package). Individual patient data on
the efficacy and safety of SamPEG-IFN-B1a, as well as on
therapy effect modifiers, were obtained in the clinical tri-
al BCD-054-2 (RCT register No. 237 from April 28, 2017).
Effect modifiers included all possible predictors of the ARR
in RRMS patients, and their list was prespecified before
the analysis. The SamPEG-IFN-Bla study population was
weighted for the values of these effect modifiers derived
from the selected trials for the comparator (PEG-IFN-B1a)
using the Newton-Raphson method. Adjusted (weight-
ed) and unadjusted odds ratios (OR) of relapse or AEs
for years 1 and 2 of the treatment were estimated using
logistic regression with robust CIs. The adequacy of the
adjustment for the effect modifiers was assessed by com-
paring the effective sample size to the initial sample size
of the SamPEG-IFN-B1a study population.

Non-inferiority margin Superiority margin
<20 <05
<20 <05
<25 <04
<25 <04

Results

Systematic search results

Systematic search yielded five articles (three in English
and two in Russian) reporting the results of phase III
ADVANCE clinical trial for PEG-IFN-Bla [5-7] and phase
[I-1II clinical study for SamPEG-IFN-B1 (Clinical trial ID:
NCT02744222) [1, 2]. The search strategy is available on
the journal website in Appendix 1, article selection re-
sults are presented in the form of a PRISMA diagram
in Appendix 2.

Overview of the selected trials and target population

In ADVANCE randomized, double-blind, controlled clin-
ical trial of PEG-IFN-Bla vs placebo, the PEG-IFN-Bla

Table 2. Population parameters in SamPEG-IFN-Bla and PEG-IFN-f1a trials

Parameter

Number of participants

Age, years; M+ ¢

Females, n (%)

Screening EDSS score; M + @

Confirmed MS diagnosis, years ago; M + ¢
MS symptom onset, years ago; M = ¢
DMD-experienced patients, n (%)

Relapse rate in the last year; M + ¢
T2-weighted MRI lesions; M + ¢
Contrast-enhancing lesions in T1-weighted MRI; M + ¢

Patients without GD* MRI lesions at screening, n (%)

Note. ¥ — mean value, o — standard deviation.

Patients receiving SamPEG-IFN-B1a

Patients receiving PEG-IFN-B1a

114 512
33.8+9.0 36.9+9.8
75 (65.8%) 361 (70.5%)
2.43 £1.00 2.47 £1.26
1.5+22 40+5.1
55£55 6.9+6.6
29 (24.6%) 95 (18.6%)
1.3£0.6 26+1.0
50.7+41.5 48.1 £ 36.8
1.3+34 12+34
73 (64.0%) 334 (65.2%)
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Table 3. Primary efficacy endpoints for PEGylated IFNs

Parameter Assessment time point
1 year
ARR, relapses/year (95% Cl)
2 years
1 year
Proportion of patients with relapses, n/lV (%)
2 years
1 year
Proportion of patients with any AE, n/lN (%)
2 years
1 year
Proportion of patients with any SAE, n/lV (%)
2 years
1 year
Proportion of patients with AES/SAES led y
to treatment discontinuation, n/lN (%)
2 years

Patients receiving SamPEG-IFN-B31a

0.13 (0.08-0.23)
0.11 (0.07-0.17)
13/114 (11.4%)
19/114 (16.7%)

108/114 (94.7%)

Patients receiving PEG-IFN-B1a

0.26 (0.21-0.32)
0.22 (0.18-0.27)
90/512 (17.6%)
124/512 (24.2%)

481/512 (93.9%)

109/114 (95.6%) 699/740 (94.5%)
11114 (0.9%) 55/512 (10.7%)
41114 (3.5%) 120/740 (16.2%)
21114 (1.8%) 25/512 (4.9%)
21114 (1.8%) 41/740 (5.5%)

Note. n — number of patients with a registered event; N — total number of observations; % — proportion of patients with a registered event in the total number of patients.

group (n = 512) received study agent once every 2 weeks.
NCT02744222 is a randomized, double-blind clinical trial
aimed at comparison of two doses of SamPEG-IFN-B1 vs
placebo and vs intramuscular IFN-B1a injection. 114 par-
ticipants were assigned to SamPEG-IFN-B1 240 ug group.

Baseline clinical parameters of each trial participant are
presented in Table 2.

Assessment of selected efficacy endpoints

Baseline efficacy and safety data for PEGylated IFNs are
presented in Table 3. In the SamPEG-IFN-B1a group, ARR
was calculated as the ratio of the total number of relapses
during the period to the total number of patient years for
patients who received at least 1 dose of the agent. In year
1 of the treatment there were 14 events per 104.26 patient
years; in year 2 — 22 events per 194.49 patient years.

Risk of bias assessment

The risk of bias in both RCTs (NCT00906399* and
NCT02744222%) was considered low [7, 8]. See Appendix
3 on the journal website.

2 Efficacy and Safety Study of Peginterferon Beta-1a in Participants with Relapsing Multiple
Sclerosis (ADVANCE). URL: https://clinicaltrials.gov/study/NCT00906399

% Comparative Clinical Trial to Evaluate Efficacy, Safety and Tolerance of BCD-054 and Avon-
ex® for Treatment of Patients with Remitting-relapsing Multiple Sclerosis. https://clinical-
trials.gov/study/NCT02744222

Effect modifiers

To achieve comparability between populations, the fol-
lowing baseline characteristics were considered as effect
modifiers: patient age, EDSS scores, and the relapse rate
over the last year. The list of effect modifiers was pre-
specified based on the clinical guidelines for multiple
sclerosis.

The choice of the first-line DMD therapy for each patient
is determined by the clinical course of MS, patient's age,
and EDSS score. The first-line DMDs are not recommend-
ed for the fulminate MS determined, inter alia, by the re-
lapse rate in year 1 of follow-up. For this reason, relapse
rate in the last year was classified as a balancing criterion.
Descriptive statistics for all effect modifiers were present-
ed in in the ADVANCE clinical trial, as well [5, 7].

Results of matching-adjusted indirect comparison

Target values for descriptive statistics for effect modifi-
ers, as well as their values in the SamPEG-IFN-B1a group
before and after adjustment are presented in Table 4. The
effective sample size (n = 77) can be considered as slight-
ly different from the SamPEG-IFN-Bla initial sample size
(n = 114).

MAIC results for efficacy endpoints are presented in Figu-
res 1 and 2.
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Table 4. Target and mean values of effect modifiers in SamPEG-IFN-Bla group prior to and after adjustment

Effect modifier Target value Unadijusted value Adjusted value
EDSS score 2.47 2.4 2.4699
Age, years 36.9 33.8 36.8997
Relapse rate in the last year 1.6 1.3 1.6000
Assessment period Result Proportion of patients with relapses. OR (95% Cl) Superiority margin Non-inferiority margin
Unadjusted :
0.60 (0.32-1.13) ———
1year Adjusted
0.62(0.31-1.22) —_—t
Unadjusted
0.63 (0.37-1.07) ——
2 years Adjusted
0.60 (0.34-1.09) —]—E
04 08 1.2 16 20 24
OR (95% CI)
S;mPEG—IFN—m abetter PEG-IFN-B1a better g

Fig. 1. SamPEG-IFN-Bla vs PEG-IFN-Bla: odds ratio for relapses of multiple sclerosis.
Note: CI — confidence interval; OR — odds ratio.

Assessment period Result IRR (95% Cl) Superiority margin Non-inferiority margin
Unadjusted -
0.52 (0.26-1.04) :
1year Adjusted t
0.50 (0.24-1.03) i
Unadjusted +
0.51(0.29-0.9) i
2 years Adjusted =+

0.46 (0.25-0.85)

02 06 10 14 18 22

IRR (95% Cl)

SamPEG-IFN-B1a better  PEG-IFN-B1a better

Fig. 2. SamPEG-IFN-Bla vs PEG-IFN-Bla: annualized relapse rate.
IRR — incidence rate ratio.
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Assessment period Result OR (95% ClI) Superiority margin
Unadjusted 1.16 (0.47; 2.87) —t
1 year ;
Adjusted 1.14(0.43; 3.02) — -
Adverse events :
Unadjusted 1.28 (0.49; 3.33) t
2 years
Adjusted 1.15(0.41;3.2) t
Unadjusted 0.07* (0.01; 0.55 —
1 year ) ( )
Adjusted 0.09% (0.01; 0.64)
Serious adverse events -~ —
2 vears Unadjusted 0.19% (0.07; 0.52)
y 0
Adjusted 0.18* (0.06; 0.53)
Unadjusted 0.35(0.08; 1.51) L
1 year
Serious adverse events Adjusted 0.15% (0.04; 0.65) -+
led to treatment
discontinuation Unadjusted 0.30 (0.07; 1.29) =
2 years ;
Adjusted 0.13* (0.03; 0.56) —
.
0.0 0.5 10 15 20 25 30 35
OR (95% Cl)
SamPEG-IFN-B1a better PEG-IFN-B1a better

Fig. 3. SamPEG-IFN-Bla vs PEG-IFN-Bla: odds ratio for various categories of adverse events.

*Statistically significant difference.

MAIC results for safety endpoints are presented in Fi-
gure 3.

Based on the results of our study, the hypothesis of non-in-
feriority of SamPEG-IFN-B1a to PEG-IFN-B1a was confirmed,
while the hypothesis of superiority of SamPEG-IFN-Bla
over PEG-IFN-Bla in efficacy was not confirmed. We also
confirmed the hypothesis of SamPEG-IFN-Bla superiority
over PEG-IFN-B1a in safety, based on a significantly lower
odds of SAE and any AE led to treatment discontinuation.

Discussion

Beta interferons are effective and safe agents playing an
important role in the treatment of RRMS* All IFN-B types
share the same mechanism of action, but differ in dosing
regimen and route of administration. IFN-B1b and IFN-Bla
administered subcutaneously require frequent high-dose
administration (high-dose IFN-p), while IFN-Bla adminis-

4 Ministry of Health of the Russian Federation, Guidelines for Multiple Sclerosis, 2022, pub-
lished on July 13, 2022.

tered intramuscularly can be used in a relatively small
dose (low-dose IFN-B). PEG-IFN-B1a can be administered
either subcutaneously or intramuscularly once every
2 weeks [3]. SamPEG-IFN-Bla is administered intramus-
cularly once every 2 weeks, which allows for longer inter-
vals between injections increasing patient adherence due
to a lower incidence of injection site AEs [1, 2].

MAIC was used to estimate clinical efficacy and safety of
SamPEG-IFN-Bla vs PEG-IFN-Bla in adult patients with
signs of RRMS activity as evidenced by clinical examina-
tion or diagnostic imaging results. Patients were either
IFN-experienced (IFN-B1a, IFN-B1b) or had discontinued
IFN therapy for at least 6 months prior to the enroll-
ment in an RCT. The results of our analysis demonstrat-
ed non-inferiority of SamPEG-IFN-Bla to PEG-IFN-Bla in
this patient population. Efficacy endpoints included the
proportion of patients with relapses and ARR in 1 year
and in 2 years of treatment. These estimands are used
for DMD efficacy evaluation according to NEDA criteria
(No Evidence of Disease Activity), according to which the
optimal response to DMD therapy is determined by the
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absence of relapses, absence of progression of neurologi-
cal deficit during the follow-up period, and absence of the
MRI signs of disease activity. Safety endpoints included
the number of patients with AEs, SAEs, and AE led to the
treatment discontinuation. In the SamPEG-IFN-B1a trial,
the severity of any registered AE or deviation in labo-
ratory results was evaluated according to the Common
Terminology Criteria for Adverse Events (CTCAE) recom-
mended by the National Cancer Institute of the United
States and used in European RCTs [2].

There is no literature available on the direct compari-
son of PEGylated interferons-p for RRMS, which makes
it relevant to continue the research to obtain results of
direct comparison. Existing data from comparative me-
ta-analyses on the use of non-PEGylated IFN-B demon-
strates their comparable clinical efficacy. So, meta-anal-
ysis data presented by T.R. Einarson et al. showed that
clinical profiles of Avonex (low-dose IFN-Bla), Rebif®
(high-dose IFN-Bla), and Betaseron® (high-dose IFN-B1b)
were similar [9]. At the same time, there is data indi-
cating that the high-dose IFN-B therapy is more effec-
tive compared to low-dose IFN-B therapy. A systemat-
ic review of comparative trials conducted by BJ. Oliver
et al. demonstrated that high-dose IFN-B treatment was
superior to low-dose IFN-B treatment for relapse con-
trol and stability of MRI results [10]. The results of the
direct comparative EVIDENCE study showed that treat-
ment with subcutaneous high-dose [FN-Bla was associ-
ated with the significant decrease in clinical and imag-
ing signs of disease activity over 1-2 years compared to
intramuscular low-dose IFN-Bla treatment [11]. Recent
data on SamPEG-IFN-Bla 240 ug confirmed its superior-
ity over low-dose IFN-betala in efficacy, as evidenced by
a longer period till the next relapse [2].

Non-PEGylated IFN-B are effective and safe agents playing
an important role in the treatment of RRMS [3]. However,
frequent dosing leads to the decrease in patient adher-
ence. SamPEG-IFN-B1a and PEG-IFN-B1a allow to increase
intervals between the injections and require less frequent
dosing: once every 2 weeks [1, 2]. It is also known, that
IFN-p agents (IFN-Bla and IFN-B1b) are immunogenic and
their use is associated with an increased level of neutral-
izing antibodies (NAbs) to IFN-B. It has been proven that
neutralizing antibodies can reduce the clinical effective-
ness of IFN-B agents in patients with multiple sclerosis.
The NAb development rate in patients receiving non-PE-
Gylated IFN-B ranges from 5.6% to 44% [12]. PEGylated
IFNs are known to cause less NAb development. According
to the ADVANCE study, 4.63% of patients® treated with
SamPEG-IFN-Bla and less than 1% patients treated with
PEG-IFN-B1a develop NAbs [5].

5 Summary of Product Characteristics TENEXIA®, JIM-N=(002167)-(PT-RU) from 13.04.2023.
URL: https://tenexia.ru/vi_1.3.1%20MpoekT%200XJ1N_SPC.054.1.EAEU-RU.01.07%20
(1467910531)%20wTamn%20M3.pdf

PEGylated interferons in multiple sclerosis

The subcutaneous route of administration is associated
with the lower incidence of injection site adverse reac-
tions [1, 2, 13]. Direct comparative study on effects of
subcutaneous vs intramuscular PEG-IFN-B1a showed that
intramuscular administration was associated with a lower
incidence of injection site events, which are a key factor
of the non-adherence or therapy discontinuation among
RRMS patients receiving DMD injections [13].

Limitations. Any indirect comparison is inevitably asso-
ciated with limitations. Although using individual patient
data was the only way to adjust for differences between
studies in the conducted indirect comparison, the lack of
a common comparator group is a significant limitation,
as it makes validation of matching and assessment of
relative effects impossible. At the same time, this meth-
od of analysis is widely recognized both in Russia® and
worldwide.

Matching-adjusted indirect comparison allowed to take into
account only observable and measurable effect modifiers,
excluding any unobservable ones. Nevertheless, the effec-
tive sample size after weighting showed sufficient statisti-
cal power of the comparisons made.

We compared the data on efficacy and safety of intra-
muscular SamPEG-IFN-B1a vs subcutaneous PEG-IFN-Bla
due to insufficient evidence database on intramuscular ad-
ministration of a comparator agent: our systematic review
only yielded phase I clinical trial on bioequivalence of two
PEG-IFN-Bla dosage forms in healthy volunteers conduct-
ed by Y. Zhao et al. [13], which did not meet inclusion
criteria of the review.

Compared to the number of patients included in the
ADVANCE RCT, data for SamPEG-IFN-B1a from BCD-054-2
RCT was obtained for relatively smaller sample, which
may limit the power of statistical inference. The analysis
is to be updated after post-marketing studies of SamPEG-
IFN-Bla. We will use hybrid individual patient data for
MAIC, as it was done in the study of treatment options for
patients with melanoma [14].

In clinical trials conducted in Russia and Eastern Europe,
AEs are reported reluctantly [15], which may also affect
the BCD-054-2 trial results. At the same time, registration
of SAEs and AEs led to treatment discontinuation depends
much on the medical personnel qualification, thus, includ-
ing them into the analysis compensates this limitation.

The approach we used for setting up the margins for
non-inferiority for ARR ratio and odds ratio of relapse
(inverse value of the lower 95% CI limit for respective

6 Methodological guideline for indirect comparison of drug products. Approved by the Center
for Healthcare Quality Assessment and Control of the Ministry of Health of the Russian
Federation, order No.181-o4. from December 29, 2017.
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endpoints from clinical trial of PEG-IFN-B1a vs placebo or
vs delayed treatment) cannot be considered conservative,
as according to this approach any SamPEG-IFN-B1a supe-
riority over placebo or delayed treatment would mean its
non-inferiority to PEG-IFN-Bla. On the other hand, less
conservative approach is acceptable if a study agent is su-
perior in safety, which was expected for SamPEG-IFN-f1a,
namely in the lower incidence of injection site AE due to
intramuscular administration instead of PEG-IFN-B1a sub-
cutaneous administration. Moreover, the results obtained
in our study show that SamPEG-IFN-Bla non-inferiority
could have also been confirmed with the more conser-
vative margin for non-inferiority, as if we compared this
parameter with a certain positive effect of PEG-IFN-B1a.

The studied therapy options were not compared by any
secondary efficacy endpoints, namely, by the duration of
period till the next relapse and by confirmed disability
progression. This can be considered as another limitation
of this study. Due to the limited number of patients, no
comparison in subgroups was conducted (i.e., DMT-naive
and DMT-experienced patients, etc.).

Despite the stated limitations, we expect the results of this
indirect comparison to be reliable and justified due to the

high quality of the data and due to the fact that all the
assessments were adjusted for clinically significant effect
modifiers.

Conclusion

This study presents the results of the unanchored match-
ing-adjusted indirect comparison of SamPEG-IFN-Bla and
PEG-IFN-B1a as the first-line therapy in adult patients with
signs of RRMS activity based on data collected during
a 2-year follow-up period.

The results of indirect comparison indicate that first-line
SamPEG-IFN-Bla therapy is non-inferior to PEG-IFN-Bla
first-line therapy. This conclusion is based on the propor-
tion of patients with MS relapses and ARR over 1 year and
2 years of the treatment. In addition, the odds of SAEs
and any AE led to discontinuation of the treatment is sig-
nificantly smaller for SamPEG-IFN-Bla in comparison to
PEG-IFN-B1a.

This study might help clinicians in choosing first-line
therapy for adult patients with the signs of RRMS activity
based on clinical examination or diagnostic imaging re-
sults.
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