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This article presents the interim results of the first stage (administration of the drug to patients aged >18 years with
mucopolysaccharidosis type Il) of a multicenter open multi-cohort phase II-1ll study (IDB-MPS-II-11), the aim of which was
to assess the safety, pharmacokinetics (PK), pharmacodynamics (PD) and efficacy of veranafusp alfa in patients with MPS .

Material and methods. The interim analysis included data from 3 patients aged 18 years and older who had previously
received idursulfase (2/3) and idursulfase beta (1/3). An individual dose increase (1-2—3 mg/kg) was performed after
2 weeks, followed by administration at a dose of 3 mg/kg for up to 52 weeks (a total of 52 weekly infusions). Standard PK
parameters were evaluated. The PD criterion was the level of glycosaminoglycans (GAGs) in urine, blood and cerebrospinal
fluid (CSF). Efficacy parameters included assessment of the dynamics of GAGs concentration in urine, blood and CSF, range
of motion in joints, liver and spleen volume, change in the 6-minute walk test (6MWT, 6-minute test), left ventricular
myocardial mass, forced vital capacity of the lungs (FVC). Safety parameters included assessment of the frequency of
adverse events (AEs) and adverse reactions (ARs), including allergic and infusion reactions, as well as assessment of the
frequency of formation of anti-drug antibodies (ADAs) and their neutralizing activity.

Results. The studied drug demonstrated non-linear PK in the blood and a dose-dependent increase in concentration in
the CSF. Patients showed a decrease or stability in the level of GAG in the urine, a decrease in the level of heparan sulfate
(HS) in the CSF in 2 (66.6%) of 3 patients, as well as a decrease in the level of dermatan sulfate (DS) in the CSF in the range
of 17.19-80.96%. There was an average decrease in liver volume by 42.500 + 218.496 cm?, spleen volume by 24.350 + 9.405 cm?
and left ventricular myocardial mass by 15.333 + 43.016 g relative to the baseline level. The average increase in walking
distance according to the results of the 6MWT, after 1 year of therapy, was 76.067 + 83.561 m. The average values of FVC
and FEV1 did not change statistically significantly. 9 AEs were registered in 3 patients (100.0%) of mild severity, mainly from
the liver and biliary tract, and 3 ARs, which were infusion reactions and were registered mainly in the first 4 months of
therapy. During the analyzed period, the frequency of formation of ADAs at screening was in 2 patients, and at week 52 —
in 3 patients, which indicates the development of de novo ADAs during treatment with veranafusp alfa in 1 patient.
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Conclusion. Weekly intravenous administration of the drug under study to adult patients at a dose of 3 mg/kg for 1 year
provided control of the level of GAG in the urine and stabilization and/or improvement of somatic symptoms according
to spirometry, echocardiography, 6MWT, range of motion in large joints, liver and spleen size, comparable to the results
of the effectiveness of treatment with idursulfase in patients previously receiving enzyme replacement therapy. There
was a tendency to decrease the level of HS in the cerebrospinal fluid, which may indicate the ability of veranafusp alfa to
penetrate the BBB and deliver idursulfase to brain tissue, preventing the accumulation of pathological substrate in the CNS
to prevent neurodegenerative changes.

Keywords: mucopolysaccharidosis type Il; Hunter syndrome; glycosaminoglycans; veranafusp alfa; Clotilia; HIR-Fab-IDS;
efficacy; safety

Abbreviations: MPS Il — type |l mucopolysaccharidosis; FK — pharmacokinetics; PD — pharmacodynamics;
GAG — glycosaminoglycans; CSF — cerebrospinal fluid; 6MT — 6-minute test; FVC — functional vital capacity of the
lungs; AE — adverse events; AR — adverse reactions; SAR — serious adverse reactions; ADA — anti-drug antibodies;
HS — heparan sulfate; DS — dermatan sulfate; VFE1 — volume of forced exhalation in the 1st second; BBB — blood-
brain barrier; CNS — central nervous system; ERT — enzyme replacement therapy; IEC — independent ethics committee;
IDMC — independent data monitoring committee; MRl — magnetic resonance imaging; Echo-CG — echocardiography;
SBP — systolic blood pressure; DBP — diastolic blood pressure; HR — heart rate; RR — respiratory rate; CT — clinical trials.
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B OaHHOWM cTaTbe MpeAcTaB/ieHbl MPOMEXKYTOUYHble pe3y/bTaTbl MepBOro sTanma (BBeAeHMEe npenapaTta MauueHTam B
BO3pacTe 218 sieT ¢ MyKonosmcaxapnao3om |l TMna) MHOroLLEHTPOBOIO OTKPLITOFO MYNLTUKOTOPTHOIO UcCcaeA0BaHUA dasbl
II-111 (IDB-MPS-II-IIl), uenbto KoToporo ABAANACL OLEHKa 6esonacHocTn, apmakokuHeTnku (OK), dapmakognHamukm (O4)
1 appeKkTMBHOCTM BepeHadycna anbda y naumeHtos ¢ MIC II.

Martepuan n metoabl. B npoMeKyTouHbI aHasM3 BOWAW AaHHble 3 NaLuMeHTOB B Bo3pacTe OT 18 neT, paHee Mosy4vaBLIMX
naypcynbdasy (2/3) n naypcynbdasy 6era (1/3). MHamBuayanbHoe nosbiweHue A03bl (1-2—3 Mr/Kr) BbINOAHAAN Yepes
2 Heflenu C Noc/ieayoWwmm BBeAeHemM B fo3e 3 Mr/Kr A/IMTeIbHOCTbIO A0 52 Hepenb (Bcero 52 exkeHepenbHble UHOY3UK).
OueHunBanucb ctaHgapTHble napameTpbl OK. Kputepuem O 6bin ypoBeHb rMKO3aMUHOMIMKAHOB (FAT) B moye, KpoBu
WU CNUHHOMO3roBOW Xuakoctn (CMMK). MapameTtpbl 3GPEKTUBHOCTM BKAIOYANM OLEHKY AMHAMMUKM KOHUEHTpaumu AT
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B Moue, KpoBu U CMMK, obbema ABUKEHWI B cycTaBax, 0Obbema MeyeHU U CeneseHkn, U3MeHeHue TecTa 6-MUHYTHOWM
x04bbbl (6MT), Maccbl MMOKapAa NEBOTO Kenyaodka, GYHKLMOHANbHOW KU3HEHHOW eMKOCTU ierknx (PHKE/). MapameTpbl
6e30MacHOCTM BK/IOYAZIM OLEHKY YACTOTbl HeKenaTesibHbIX ABneHui (HA) 1M HexenaTenbHbix peakuuit (HP), BKatouvas
annepruyeckne n MHOY3MOHHbIE PEAKLIMK, A TaK¥Ke OLLEHKY YacTOTbl 06pa3soBaHWA aHTUIEKAPCTBEHHBIX aHTUTEN (AJIA) 1 nx
HENTPANU3YHOLLEN aKTUBHOCTM.

Pe3synbratbl. Mccneayemblii npenapat NpoAeMOHCTPUMpoBan HennHelHyto ®K B KpoBM M [0303aBUCMMOE yBEAUYEHUE
KOHUeHTpauun B CMMK. Y naumeHToB OTMEYanocb CHUMKEHWE MK CTabunbHOCTb YPOBHA TAl B MOYe, CHUMKEHWE YPOBHA
renapaHcynbdata (FC) B CMX y 2 (66,6%) 13 3 NauMeHTOB, a TaKXKe CHUXKEHWe ypoBHA AepmaTtaHcynbdaTta (4C) 8 CMMK B
AvanasoHe 17,19-80,96%. OTmeyeHo cpeaHee CHUXKeHVe obbema neveHun Ha 42,5001218,496 cm®, ob6bema ceneseHku Ha
24,350%9,405 cm® 1 maccbl MMOKapAa NeBOro Xenyaoyka Ha 15,333+43,016 r oTHOCUTE/IbHO MCXOAHOTO YPOBHSA. CpeaHuit
NnoKasaTte/lb YBeMYeHUs AUCTaHUMKU XoAbbbl no pesynbtatam 6MT nocne 1 roga Tepanuu coctasun 76,067+83,561 m.
CpegHue nokasatenu ®HKE/NT n OPBLl cTaTUCTUYECKM 3HAYMMO He W3MeHAUcb. Bbian 3apeructpupoBaHbl 9 HA
y 3 nauueHToB (100,0%) Nerkoi cteneHun TAXKECTU MPEUMMYLLECTBEHHO CO CTOPOHbI MEYEHWU U JKeNYeBbIBOAALLMX MyTein
n 3 HP, KoTopble ABAAAUCL MHPY3UOHHBIMM PEaKLMAMU U PErncTpMpoBainCh NPEUMYLLECTBEHHO B nepsble 4 mecAua
Tepanuu. B aHanusmpyembli nepuon obpasoBaHMe AHTUNEKAPCTBEHHbIX aHTUTen (AJIA) Ha CKpPUHWHrE OTMEeYanocb
Yy 2 nauMeHToB, a Ha Hegene 52 — y 3 MauUMEHTOB, YTO CBUAETENLCTBYET O pas3sBuTMM de novo AJIA npu neveHum
BepeHadycnom anbda y 1 naymeHTa.

3akntoueHue. ExxeHegenbHoe BHYTPUBEHHOE BBEAEHWE UCCeLyeMOoro npenapaTa B3poc/ibiM NaLMeHTam B f03e 3 Mr/Kr B
TeyeHue 1 roga ob6ecneunno KoHTPosib ypoBHaA MAl B Mouye v CTabUan3aumio U/Mam yaydeHne CoMaTMyecKMX CUMNTOMOB
Nno nokasaTeNiM CMUPOMETPUM, IXoKapamnorpadum, 6MT, arMana3oHa ABUMKEHUI B KPYMHbIX CycTaBax, PasmepoB nevyeHu
N ceneseHku, cpaBHUMble C pe3ynbTaTamm 3GGEKTUBHOCTM NeveHna uaypcynbdasoln y NauMeHToB, paHee Mo/yYaBLUMX
dbepmeHTHYI0 3amecTuTeNbHYo Tepanuio. Habntoganach TEeHAEHUMA K CHUMKEHUIO YPOBHA MC B CMIMHHOMO3TOBOM WUAKOCTH,
YTO MOMKET CBUAETEeNbCTBOBATL O CNOCOBHOCTU BepeHadycna anbda NpoHMKaTb Yepes M6 n goctaBnatb naypcynbdasy B
TKaHM MO3ra, MPEenATCTBYA HAKOMAEHMIO NaTosiorMyeckoro cybcrpata B LLHC gna npeaynpexaeHva HerMpoaereHepaTuBHbIX
N3MEHEHWUN.

Kniouesble cnoBa: mykononvcaxapmngos Il Tuna; cuHapom XaHTepa; MMKo3aMUHOIIMKaHbI; BepeHadycn anbda; KNoTunus;
HIR-Fab-IDS; a¢dekTnBHOCTL; HezonacHOCTb

Cnucok cokpateHuin: MMC II| — mykononucaxapmaos Il tuna; K — dapmakokuHeTnka; I — papmakogmHammka; Al —
TIMKO3aMUHOMMKaHbl; CMM¥ — cnMHHOMO3roBas XUAKOCTb; 6MT — TecT 6-MUHYTHOM X0Abb6bl; OIKE/T — dyHKLMOHaNbHAA
KM3HEHHaA eMKOCTb nerkux; HA — HexenatenbHble ABneHuA; HP — HexenatenbHble peakuuu; CHP — cepbesHble
HexenatenbHble peakuumn; AJIA — aHTWNeKapcTBeHHble aHTuTena; C — renapaHcynbdat; OC — pepmaTtaHcynbdarT;
O®B1 — obbem ¢opcMpoBaHHOTO BbiAOXa 3a MepBY cekyHAay; P96 — rematosHuedanuyeckuin bapbep; LHC —
LeHTpanbHanA HepBHaa cuctema; P3T — depmeHTHaA 3amecTuTeNnbHana Tepanua; HIK — He3aBUCUMBbIN STUYECKUIA KOMUTET;
HKM/J — He3aBUCMMbI KOMUTET MO MOHWUTOPWUHTY AaHHbIX; MPT — MarHUMTHO-pe3oHaHCHaa Tomorpadus; Ixo-KI —
axoKapauorpaduma; CAL — cuctonuyeckoe aptepuanbHoe aasneHune; JAL — AMacTonnyeckoe apTepuanbHOe AaB/EHWUE;
YCC — yacToTa cepAeyHbIx cokpalweHuit; Y44 — yactoTta AbixaTeNbHbiX ABUXKEHUN; KU — KAMHUYECKue uccneoBaHums.

INTRODUCTION
Mucopolysaccharidosis type 1l (MPS II),

Patients with MPS Il require lifelong enzyme

also replacement therapy (ERT) with

recombinant

known as Hunter syndrome, is a lysosomal storage
disease X-linked
pattern. In MPS Il, mutations in the IDS gene reduce
the activity of the
2-sulfatase (12S,

the accumulation

with an recessive inheritance

lysosomal iduronate-

iduronate 2-sulfatase),

enzyme
leading to
(GAGS),
and dermatan

of glycosaminoglycans
primarily heparan (HS)
sulfate (DS) fractions, in the lysosomes of cells in

sulfate

various tissues. This causes damage to parenchymal
(hepatosplenomegaly), the musculoskeletal
and the respiratory and
systems. Progressive damage to the central nervous

system (CNS) leads to intellectual decline, behavioral

organs

system, cardiovascular

abnormalities, and motor and speech
impairments [1]. MPS Il is the most common form
among all types The
incidence of the disease in the population is estimated
at 1:140,000-156,000 newborns [2]. The International

Register of Patients with Hunter Syndrome (Hunter

seizures,

of mucopolysaccharidoses.

Outcome Survey, HOS) includes over 1000 patients [3].
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idursulfase (IDS) preparations, which mimic the effect
of the endogenous enzyme [4, 5]. In the Russian
Federation, the registered drugs Elaprase® and
Hunterase® are used [6].

Available ERT IDS drugs do not penetrate the
blood-brain barrier (BBB), which limits their ability to
influence the course of the neurodegenerative process.
Therefore, there is a clinical need for drugs capable
to cross the BBB for the treatment of the neuropathic
form of MPS Il [7-9]. JSC “GENERIUM” is developing the
drug veranafusp alfa (Clotilia®, internal code GNR-055),
whose active substance is IDS covalently linked to the
C-terminal part of the Fab-fragment (Fragment Antigen
Binding) of a monoclonal antibody to the human insulin
receptor (HIR, Human Insulin Receptor) (Fig. 1). The
molecule is created using “Trojan horse” technology,
where the Fab fragment acts as a “carrier,” binding
with high specificity to its target, the insulin receptor
(the half-maximal concentration for interaction with
the insulin receptor was EC_=109.7 + 13.4 pM) [10], on
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BBB cells. This initiates the natural process of receptor-
mediated transcytosis, which “transports” the entire
therapeutic molecule HIR-Fab-IDS across the BBB,
allowing the enzyme to reach the brain.

Veranafusp alfa is predicted to have a high degree
of distribution and to exert the effect of IDS in the CNS
and peripheral organs. Specific binding to mannose-6-
phosphate residues on the oligosaccharide chains of
membrane mannose-6-phosphate receptors and to
the insulin receptor itself, which are present in somatic
tissues, is associated with expected improved enzyme
internalization and subsequent catabolism of GAGs
accumulated in the organs of the main body systems,
compared to registered drugs with a similar mechanism
of action [8, 9].

The insulin receptor is expressed in virtually all
human tissues. For peripheral tissues, it acts as an
additional
dependent

pathway to the mannose-6-phosphate-

internalization  pathway, increasing
the bioavailability of the recombinant enzyme to
insulin-sensitive tissues. In the brain, the construct
provides the only possible pathway for transcytosis
across the capillary endothelium cells of the CNS
that form the BBB. The binding site on the receptor
is located away from the insulin binding site, thus the
antibody does not interfere with insulin transport
and binding. Therefore, the hybrid protein fragment
of the antibody (Fab portion) with the enzyme
should specifically interact with the human insulin
receptor while retaining the activity of the unmodified
I12S enzyme.

Preclinical studies have shown that IDS, as part
of the modified veranafusp alfa molecule, retains the
main functional properties of the free recombinant
enzyme; its specific enzymatic activity (2.16x10° U/mol)
was determined to be within the range established for
Elaprase® (2.73x10° U/mol) and, apparently, slightly
exceeded it on an equimolar basis [10], suggesting that
the drug can be expected to have at least comparable
efficacy in ERT.

Results from Phase | clinical trials (IDB-MPS-I and
IDB-MPS-102) showed good tolerability and a favorable
safety profile of veranafusp alfa following single
intravenous (V) administration at doses ranging from
0.3—-12 mg/kg in healthy volunteers [11].

THE AIM of the Phase II-lll study (IDB-MPS-II-III)
is to investigate the safety, pharmacokinetics (PK),
pharmacodynamics (PD), and efficacy of veranafusp
alfa in patients of different age groups with MPS II.

84

MATERIALS AND METHODS

Drug
The
(manufactured at a concentration of 5 mg/mL for

active substance of veranafusp alfa
infusion) is a modified recombinant IDS enzyme within
the hybrid protein HIR-FAB-IDS, produced on a Chinese
Hamster Ovary (CHO) cell line, which provides IDS with
a glycosylation profile similar to the natural profile of
the endogenous enzyme (see Fig. 1). The obtained
protein is purified using affinity and ion-exchange
chromatography, with specific viral and recombinant
DNA inactivation and removal processes.

Study Design

A  multicenter open multi-cohort study of
the safety, PK, PD, and efficacy of veranafusp alfa
(JSC “GENERIUM”, Russia) in patients with MPS I
was conducted at 9 clinical centers in the Russian
Federation and 2 centers in the Republic of Kazakhstan
(RK). Adult

1 at 2 centers: National Medical Research Center of

patients were enrolled into cohort
Hematology, and Vernadsky Crimean Federal University.

The Phase II-lll study (IDB-MPS-II-II) was initiated
after approval by the Ethics Council of the Ministry
of Health of Russia (Extract from Minutes No. 273
dated April 20, 2021), the Central Commission for
Bioethics of the Ministry of Health of the Republic of
Kazakhstan, and obtaining permits from the Ministry
of Health of Russia (No. 499 dated September 3,
2021) and the Ministry of Health of the Republic
of Kazakhstan. Ethical review was conducted by
the Independent Ethics Committees (IECs) of the
research centers. An Independent Data Monitoring
Committee (IDMC) and a Safety Monitoring Committee
were established to assess safety in the study. The
study design and protocol complied with the ethical
principles of the Declaration of Helsinki of the World
Medical Association (1964), as amended (2024), the
decision of the Eurasian Economic Commission Council
dated November 3, 2016, No. 79 “On Approval of the
Good Clinical Practice Rules of the Eurasian Economic
Union,” the standards of Good Clinical Practice of the
International Council for Harmonisation ICH GCP (E6),
and the current regulatory requirements of the Russian
Federation and the Republic of Kazakhstan.

The study was conducted in three stages with
sequential enrollment of patients into age cohorts,
considering the assigned dosage. The first stage
(cohort 1) included 3 patients aged >18 years (Fig. 2).
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After analyzing the data from the first stage and
obtaining approval from the IDMC, the second stage
(cohorts 2—-7) involved the enrollment of 15 patients (at
the time of the interim report) aged <18 years (results
are being prepared for publication). The presented
interim analysis included safety, PK, PD, and efficacy
assessment results from the first stage in adult patients
with individual dose escalation of 1-2-3 mg/kg,
including the screening period (4 weeks) and the
treatment period (52 weeks).

Patients

Inclusion Criteria. In the first stage, according to the
inclusion criteria, male patients aged >18 years who
agreed to suspend standard ERT (at a weekly dose of
0.5 mg/kg according to the instructions) 7 days before
the first administration of veranafusp alfa were enrolled
in the study. Participation in the study was voluntary
and included signing an information sheet with an
informed consent form.
Criteria.

Non-inclusion According to the

exclusion criteria, individuals with hypersensitivity
to IDS / another component of the drug, with
neutralizing antibodies to the standard ERT drug, or
with conditions that potentiate the risk of therapeutic
intervention were not allowed to participate in
the study. Restrictions to participation included
contraindications for lumbar puncture and magnetic
resonance imaging (MRI), a history of hematopoietic
stem cell/bone marrow transplantation, blood/blood
component transfusion, or vaccination within 30 days
prior to screening. Individuals with positive human
immunodeficiency virus test results,

hepatitis B and/or C, and a history of poorly controlled

active viral

seizure disorder were not included in the study.

Exclusion Criteria. In accordance with the exclusion
criteria, a patient could discontinue participation
in the study if they refused further participation, if
there was a condition preventing the execution of
protocol procedures or endangering their safety, low
adherence to therapy or non-compliance with protocol
requirements, development of an adverse reaction (AR)
or neutralizing anti-drug antibodies (ADAs) affecting the
safety and efficacy of therapy and preventing further
participation in the study, loss of contact with the
patient, or by the investigator’s decision.

Treatment
Dosage and Administration Regimen. Weekly
intravenous infusions of the drug were administered

Tom 14, Beinyck 1, 2026

at doses of 1-3 mg/kg. Individual dose escalation
(1-2-3 mg/kg) was performed every 2 weeks to the
next dose level of 2 mg/kg and 3 mg/kg, followed
by administration at a dose of 3 mg/kg for up to
52 weeks (a total of 52 weekly infusions). The starting
dose of veranafusp alfa in the IDB-MPS-II-lI study was
selected based on the analysis of dosing regimens in
the Phase | study IDB-MPS-I using NOAEL (No Observed
Adverse Effect Level) and MABEL (Minimal Anticipated
Biological Effect Level) approaches; the dose that
produces the minimal expected biological -effect,
considering information on the efficacy and safety in
patients of drugs in this class with similar mechanisms
of action [10, 11]. The tenfold maximum administered
dose (3 mg/kg) constitutes the NOAEL, while the dose
ranges for multiple administration calculated based on
preclinical safety data were a maximum of 30 mg/kg
for adults (therapeutic index 100)*? [11].

The duration and rate of administration were
chosen considering the results of a study of valanafusp
alfa, which
substance type (IDS with an IgG domain to the insulin
receptor) [7]. Veranafusp alfa was administered weekly
IV over 3 hours (£10 minutes). The infusion rate was

is similar in formulation and active

selected based on recommendations for the infusion
duration of Elaprase® [6, 12] and the general properties
of veranafusp alfa. The course of therapy included 52
infusions.

Study Endpoints
An interim analysis upon
completion of 52 weeks of therapy. The duration of

was conducted
observation and the timing of biological material
collection (urine, blood, and CSF) for PK / PD parameter
assessment were chosen based on the results of
previous studies of veranafusp alfa, published data on
Elaprase® [6, 12], and available development data for
similar drugs capable of crossing the BBB: valanafusp
alfa, a complex molecule of antibody to the insulin
receptor and IDS (AGT-181), and pabinaufusp alfa,
a complex molecule of antibody to the transferrin
receptor and IDS (JR-141, IZCARGO®) [7-9].

! European Medicines Agency. Guideline on strategies to identify
and mitigate risks for first-in human and early clinical trials with
investigational medicinal products», 2018. Available from: https://
www.ema.europa.eu/en/documents/  scientific-guideline/guideline-
strategies-identify-and-mitigate-risks-first-human-and-early-clinical-
trials-investigational-medicinal-products-revision-1_en.pdf

2 FDA Guidance for Industry. Estimating the Maximum Safe
Starting Dose in Initial Clinical Trials for Therapeutics in Adult
Healthy Volunteers, 2005. Available from: https:// www.fda.gov/
media/72309/download
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PK parameters included C__ and C_  (maximum
and minimum concentrations), AUC_, and AUC___ (area
under the concentration-time curve from time zero to
12 (half-life),
and CL (total clearance). Blood samples were collected
before infusion, at 3 hours/end of infusion, and at
30 min, 60 min, 90 min, 2 h, 4 h, 6 h, and 24 h after
its completion. CSF samples for drug concentration

the last measurement time or infinity), T

measurement in cerebrospinal fluid were collected
before the first drug administration (Day 1) and 2
hours after the end of infusion (Weeks 10 and 52).
Concentrations of the investigational drug in serum
and CSF were determined by a validated enzyme-linked
immunosorbent assay (ELISA) method in accordance
with GLP requirements.

PD parameters included analysis of GAG excretion
dynamics in urine, as well as their concentration
in serum and CSF after multiple administrations of
veranafusp alfa compared to baseline. Measurements
were performed using ELISA kits “Human HS (Heparan
Sulfate) ELISA Kit,” cat. No. E-EL-H2364, and “Human
DS (Dermatan Sulfate) ELISA Kit,” cat. No. E-EL-H1725
(Elabscience®, USA). Samples
screening before the last infusion of IDS as part of

were collected at
standard ERT and during the treatment period on
Day 1 (W1), w4, W8, W10, W14, W26, W30, W34,
W40, W45, and W52. A general urine analysis was
performed at screening and during treatment on
Day 1 (W1), W10, W17, W34, W42, and W52. Urinary
GAG levels were calculated considering creatinine
levels. Determination of GAG (HS and DS) levels in
blood was performed at screening before the last
infusion of IDS as part of standard ERT and during
treatment on Day 1 (W1), W4, W8, W10, W14, W26,
W30, W34, W40, W45, and W52. Determination of
GAG (HS and DS) levels in CSF was performed during
treatment before the first administration of GNR-055
on Day 1 (W1) and 2 hours after the end of infusion at
weeks W10 and W52.

Efficacy parameters included the dynamics of
changes in the range of motion in large joints, liver and
spleen volume by MRI, results of the 6MWT, changes in
left ventricular myocardial mass by echocardiography
(Echo-CG), forced expiratory volume in the first second
(FEV1), and forced vital capacity (FVC) by spirometry.
The dynamics of GAG (HS and DS) excretion in urine
and their levels in serum (Week 4, Week 8, Week
10, Week 26, and Week 52) and in CSF (Week 10 and
Week 52 (W52)) were assessed compared to baseline.
The dynamics of changes in the range of motion in large
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joints, liver and spleen volume by MRI, 6MWT results,
left ventricular myocardial mass by Echo-CG, and
changes in FVC by spirometry were assessed at 10, 26,
and 52 weeks of the study compared to baseline.

A complete physical examination was performed at
screening and during treatment on Day 1 (W1), Day 2
(W1), W2, w4, W7, W10, W16, W21, W26, W30, W35,
W39, W43, W47, and W52.

Assessment  of included

vital  signs body

temperature measurement (axillary temperature),
systolic blood pressure (SBP), diastolic blood pressure
(DBP), heart rate (HR), and respiratory rate (RR), and
was performed at screening and during treatment
before/after each veranafusp alfa infusion, as well as
in case of an infusion reaction at the investigator’s
discretion and at each new dose level (2 mg/kg and
3 mg/kg) during infusion and 1, 4, 6, and 24 hours after
its completion — W4 and W7.

Electrocardiography (ECG) was performed in 12
standard leads at screening and during treatment:
W10, W16, W26, W40, and W52. Echo-CG, spirometry,
goniometry, 6MWT, and abdominal MRI to monitor
liver and spleen sizes were performed at screening and
during treatment: W10, W26, and W52.

Complete blood count and biochemical blood
tests were performed on Day 1 (W1), W10, W17, W34,
W42, and W52.

Safety and immunogenicity parameters included
assessment of the frequency and severity of adverse
(AEs), including adverse
(SAEs), related to the use of the investigational drug.
Qualitative and quantitative analysis of adverse

events serious events

reactions (ARs), serious adverse reactions (SARs), the
incidence of allergic and infusion reactions, and the
frequency of anti-drug antibody (ADA) formation and
their neutralizing activity were assessed. Infusion AEs
were recorded and analyzed separately. Determination
of ADAs and their
veranafusp alfa was performed on Day 1 (W1), W4,
W10, W26, W40, and W52 using a validated enzyme-
linked immunosorbent assay.

neutralizing activity against

Statistical Analysis

The populations for PK and PD parameter
assessment consisted of patients for whom sufficient
data were obtained to assess at least one parameter.
The Safety Analysis Set (SAF) included patients who
received at least one dose of the drug. The primary
group for describing baseline characteristics and

analyzing efficacy parameters was the Full Analysis Set
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(FAS) population. Patients who completed the study
without significant protocol deviations were included in
the Per-Protocol (PP) Analysis Set.

Given the orphan nature of the disease, it was
planned to enroll up to 4 patients in cohort 1 of
the first stage of the study. The size of cohort 1 was
determined considering the studied dose levels of the
investigational drug, the possibility of IDMC review for
a decision on proceeding to the second stage of the
study, and the availability of patients with MPS Il for
participation in the study, the total number of whom
in the Russian Federation is 140 [13]. Hypothesis
testing was not planned. Therefore, the analysis was
descriptive. For quantitative indicators, the following
were calculated: number of observations (N), minimum
and maximum values (Min, Max), arithmetic mean (M),
standard deviation (SD), 95% confidence interval for
the mean, median (Me), and interquartile range (IQR).
For pharmacokinetic parameters, the geometric
mean (gMean) and coefficient of variation (CV%)
were additionally calculated. For qualitative indicators,
absolute values and proportions (%) were determined.
To assess the dynamics of quantitative indicators
between visits, the t-test (Student’s t-test) for
dependent samples or the Wilcoxon test was used. The
dynamics of qualitative indicators between visits were
analyzed using McNemar’s test or Cochran’s test.

Stata 14 and PkSolver or R version 4.4.2 programs
were used for data analysis.

RESULTS

Patients Characteristics

As part of the interim analysis, data from 3
adult male patients of Caucasian ethnicity with a
confirmed diagnosis of MPS Il (Hunter syndrome), non-
neuropathic form, confirmed by molecular genetic
analysis and 12S enzyme activity levels, were assessed.

The mean age of the patients was
32.67 + 13.32 years (range 18.0 to 44 years), mean
body weight was 62.93 + 11.29 kg, and mean height
was 158.33 + 8.96 cm. No deviations from reference
values were found in thyroid function parameters.
All patients received standard ERT weekly prior to
study enrollment in the form of intravenous infusion
of IDS — 1 patient, and IDS beta—2 patients.

Analysis of Veranafusp Alfa

Pharmacokinetic Parameters

Representative curves of mean veranafusp alfa
administration of

concentrations in serum after
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escalating doses of 1 mg/kg, 2 mg/kg, and 3 mg/kg at
different weeks of the study are shown in Figure 3.
After multiple IV administrations over 52 weeks,

the mean C__ was reached at the end of drug

administration at the 3-hour mark + 10 minutes / end
of infusion + 5 minutes, followed by a decrease
to the 24-hour mark *
of administration (Table 1, Fig. 3). After multiple
administrations of the drug at a dose of 3 mg/kg, the
mean veranafusp alfa concentrations at Weeks 26 and
52 increased, reaching 15085.63 + 4432.99 ng/mL
(W52).

During Stage 1, the concentration of veranafusp

20 minutes after the end

alfa in CSF increased with increasing dose, and in one
of the three patients, after administration at a dose of
3 mg/kg at Week 10, it reached 272.57 pg/mL.

Analysis of Veranafusp Alfa
Pharmacodynamic Parameters

in Urinary GAG Levels.
GAG levels indicates stabilization/reduction of this

Changes Analysis of
parameter during veranafusp alfa treatment (without
achieving statistically significant differences in mean
values). The primary analysis of urinary GAG was based
on HS concentration per creatinine in urine (Table 2).

After 1 year of therapy with the investigational
drug, the mean urinary HS level showed a tendency to
decrease, while the mean DS level remained stable. At
Week 52, a decrease in urinary HS level was observed
in 2 (66.6 %) out of 3 patients, amounting to 47.59 % in
one patient and 61.77 % in the second patient relative
to baseline; a decrease in DS level was noted in 2
(66.6%) out of 3 patients, amounting to 15.11 % in one
patient and 30.11 % in the second patient relative to
baseline.

Changes in Serum GAG Levels. The primary
analysis of serum GAG was based on HS and DS
concentrations. Changes in HS and DS levels did
not reach the threshold of statistical significance.
A decrease in serum HS level at Week 52 relative
to baseline was observed in 1 (33.3%) out of 3
patients, amounting to 37.04 % relative to baseline;
a decrease in DS level was noted in 2 (66.6 %)
out of 3 patients, amounting to 50.5% in one
patient and 69.6 % in the second patient relative to
baseline.

Changes in Cerebrospinal Fluid Glycosaminoglycan
Levels. The primary analysis of CSF GAG was based on
DS and HS concentrations (Figs. 4 and 5).
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Figure 1 — Structure of the hybrid protein HIR-Fab-IDS (verenafusp alfa).
Screening
Y
Inclusion into study cohorts
Stage 1(N =3)
Cohort 1 (1-2-3 mg/kg) Approval from the IDMC after stage 1

Stage 2 (N=15)
e Cohort 2 (2 mg/kg) — 7 years — 17 years 11 months
e Cohort 3 (2 mg/kg) — 3.5 years old — 6 years 11 months
e Cohort 4 (3 mg/kg) — 7 years — 17 years 11 months
e Cohort 5 (2 mg/kg) — <3, 5 years
e Cohort 6 (3 mg/kg) — 3.5 years old — 6 years 11 months
e Cohort 7 (3 mg/kg) — <3, 5 years

Continuation of therapy in stage 3

Figure 2 — Study design.
Note: IDMC, An Independent Data Monitoring Committee.
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Figure 3 — Veranafusp alfa concentration in serum of adult patients with MPS Il 0-24 hours after infusion

at escalating doses of 1, 2, or 3 mg/kg.
Note: Week 1 — 1 mg/kg; Week 4 — 2 mg/kg; Weeks 7, 10, 26, and 52 — 3 mg/kg.

8 9000
7 8000
3
s 6 T 7000
e s £ 6000
S 8 5000
g 4 3
£ 7 4000
Z 3 §
3 3000
2 2000
1 1000
0 0
1 6 10 52 1 6 10 52
Hepens Hepena
Figure 4 — Dynamics of changes in dermatan sulfate Figure 5 — Dynamics of changes in heparan sulfate
level in cerebrospinal fluid (median) of adult patients level in cerebrospinal fluid (median) of adult patients
with MPS Il receiving 3 mg/kg veranafusp alfa. with MPS Il receiving 3 mg/kg veranafusp alfa.
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Table 1 — Pharmacokinetic Parameters in Serum of Adult Patients
with Mucopolysaccharidosis Type Il Receiving 3 mg/kg Veranafusp Alfa
Pharmacokinetic Parameters (Me [Q1; Q3])

Wiems AUC, ,, hxng/mL C,., ng/mL AUC, _, hxng/mL T, h CL, mL/h
W 10 19333.97[15196.57; 11762.17[10529.78; 24 163.24[18251.11; 2.22[2.20; 124.16 [112.97;

22 558.86] 15 568.50] 26 818.71] 2.56] 183.64]
W 26 24 189.42 19 563.13 24 940.8 1.31 120.29

[22 632.87; 36 005.87] [17 489.35; 19 925.37] [23343.37;36575.70] [1.29; 2.44] [91.26; 129.12]
W 52 39 131.58 15990.94 39293.12 3.25 76.35

[24 921.26; 41 636.72] [13130.40; 17493.51] [25006.57; 42202.66] [1.92; 3.97] [71.43; 178.10]
Note: Cmax — maximum concentration; Cmm — minimum concentration; AUCO_I— area under the concentration-time curve from time zero to the

last measurement time; AUC,__ — area under the concentration-time curve from time zero to infinity; T, half-life; CL — total clearance.

Table 2 — Dynamics of Changes in Glycosaminoglycan Levels Relative to Baseline
in Adult Patients with Mucopolysaccharidosis Type Il Receiving 3 mg/kg Veranafusp Alfa

Urinary GAG Level, mg/mmol creatinine Serum GAG Level, ng/mL

CSF GAG Level, ng/mL

GAG \Visit
MeantSD A* MeantSD A* Me Q1; Q3
Screening 0.00815 + 0.00782 695.554 + 100.089 2090.41 1588.5; 2570.8
HS -0.00300 £ 0.00466 2.669 + 256.752
Week 52 0.00515 + 0.00395 698.223 £ 180.357 1579.53 1574.88; 3012.88
Screening 0.00677 + 0.00659 4.866 £ 1.800 3.5 3.1;4.95
DS 0.00101 + 0.00306 -0.360 + 4.504
Week 52 0.00778 + 0.00957 4.506 £ 5.004 1.8 1.15;4.39

Note: * A — change from baseline; GAG — glycosaminoglycans; HS — heparan sulfate; DS — dermatan sulfate; CSF — cerebrospinal fluid.

Table 3 — Change in Range of Motion in Large Joints at Week 52 Compared to Baseline Values
in Adult Patients with Mucopolysaccharidosis Type Il Receiving 3 mg/kg Veranafusp Alfa

Joint Function

Left Joint (Mean * SD)

Right Joint (Mean % SD)

Shoulder Joints

Flexion 0.000 + 0.000° 1.000 * 3.606°

Extension 10.000 + 17.321° 11.667 + 12.583°

Abduction 6.667 + 11.547° (-)1.667 + 7.63°

Hip Joints

Flexion 1.667 £ 2.887° (-)1.667 + 7.638°

Extension 1.667 +2.887° 0.000 + 5.000°

Abduction (-)1.667 + 2.887° (-)1.000 * 3.606°
Elbow Joints

Flexion 3.333+5.774° 3.333+5.774°

Extension (-)8.333 +7.638° (-)5.000 + 5.000°
Knee Joints

Flexion 3.333+5.774° 3.333+5.774°

Extension 0.000 + 0.000° 0.000 + 0.000°

Analysis of GAG levels showed a tendency towards
a decrease in HS and DS levels in CSF after dose
escalation to 3 mg/kg at week 6, after 1 year of therapy
with the investigational drug. At Week 52, a decrease in
DS level was noted in 2 (66.6 %) out of 3 patients in the
range of 17.19-80.9 6% (Fig. 4).
in CSF HS
2 (66.6 %) out of 3 patients, amounting to 23.30 % in
one patient and 48.95% in the second patient relative

A decrease level was observed in

to baseline (Week 1), starting from week 10 after
reaching the 3 mg/kg dose. The HS concentration in
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these patients by the end of the treatment period
(Week 52) was comparable to data from subjects
without MPS I, in whom the median HS concentration
was 1290.9 ng/mL (Fig. 5).

The dynamics of range of motion in large
joints were characterized by stabilization and/or
improvement of motor function. Maintenance of a
stable state or a tendency towards increased range of
motion in large joints after 52 weeks of therapy with
the investigational drug was observed in goniometry

measurements for the shoulder, hip, elbow, and knee
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joints. A non-significant tendency for a decrease
in range of motion after 52 weeks of therapy was
recorded for abduction of the right shoulder, flexion of
the right hip, and abduction of the left and right hips,
and extension of the left elbow (Table 3).

The dynamics of somatic manifestations of MPS
Il were characterized by a tendency towards an
increase in walking distance based on 6MWT results of
76.067 + 83.561 m (p = 0.25) in the studied cohort of
patients at week 52.

After 52 weeks of therapy with the investigational
drug, tendencies towards a decrease in liver
volume by 42.500 + 218.496 cm?3, spleen volume by
24.350 + 9.405 cm3, and left ventricular myocardial
mass by 15.333 + 43.016 g (~9%; p = 1.0) relative to
baseline were noted. Mean FVC and FEV1 values did
not change significantly and were 2.63 L and 1.5 L at

week 52, respectively.

Analysis of Veranafusp Alfa Safety Parameters
General Characteristics of Safety Parameters.
A total of 9 AE episodes were recorded in 100% of
patients. AEs were recorded in the system organ classes
of infections and infestations (100 %), hepatic and
biliary disorders (66.7 %), cardiac disorders (33.3 %),
and gastrointestinal disorders (33.3 %); all AEs in all
patients were of grade 1 (mild) severity.

No hypoglycemic events were observed during the
52-week treatment period with weekly intravenous
administration of the investigational drug GNR-055.
77.8 % of recorded AEs resolved with recovery, and for
most of them (66.7 %), no drug therapy was required.

Adverse Reactions. AR episodes occurred
in 1 (33.3%) patient. All three recorded ARs were
infusion reactions and were characterized by the
occurrence of 1 (33.3 %) episode of paroxysmal
tachycardia and 2 (66.7 %) episodes of nausea. All
infusion reactions recorded during the analyzed period
(100.0 %) resolved completely without the use of drug
therapy. These infusion reactions were observed within
the first 2 months of therapy with the investigational
drug and did not require changes in its administration

regimen.

Immunogenicity Analysis. ADAs to IDS were
detected in 2 patients at screening before the
administration of the investigational drug, and

in 3 patients at week 52, indicating the de novo
development of ADAs during veranafusp alfa therapy in
1 patient.
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The safety profile of veranafusp alfa was consistent
with that described for hybrid proteins based on
IDS, primarily including manageable AEs of mild to
moderate severity, among which only three ARs were
observed in the form of transient infusion reactions.

DISCUSSION

The assimilation of scientific knowledge in the
field of cellular and molecular mechanisms of MPS I
formation and modern biotechnological advancements
has led to the development of recombinant analogs
of the 12S enzyme. The introduction of IDS into clinical
practice has significantly improved the prognosis
for patients with MPS Il [12]; however, a significant
limitation of current ERT is its inability to cross the BBB
and influence the course of the neurodegenerative
process that develops in most patients. Currently, drugs
for the treatment of the neuropathic form of MPS Il are
being developed that operate on the “Trojan horse”
principle, using endogenous receptors on BBB cells to
deliver the enzyme to the brain (in Japan, 1IZCARGO®,
based on idursulfase and the transferrin receptor, was
registered in 2021) [14]. The investigational veranafusp
alfa (Clotilia®, JSC “GENERIUM”)
product containing the enzyme IDS covalently linked

is a medicinal

to the Fab fragment of an antibody to the insulin
receptor, for the delivery of ERT to CNS tissues. Similar
to the active substance of Elaprase®, membrane
mannose-6-phosphate receptors are used for enzyme
internalization into tissues, with expected improved
distribution of veranafusp alfa due to the favorable
distribution profile of the endogenous insulin receptor
in the tissues of major organs.

Preclinical studies have demonstrated the efficacy
of veranafusp alfa in an animal model of MPS II. The
drug successfully crossed the BBB of primates (0.56—
1.09 ng equivalent ng substance/g tissue in various
brain regions); radiolabeled IDS was not detected in
most brain regions [10].

According to the presented interim results of the
IDB-MPS-II-IlIl study, the pharmacokinetic profile of
veranafusp alfa after multiple administrations in adult
patients with MPS Il corresponds to the distribution
characteristics of hybrid monoclonal antibody-enzyme
proteins [7-9].

The results obtained from the analysis of the
first stage of the IDB-MPS-II-Ill study after 1 year of
veranafusp alfa therapy were comparable to data
obtained from long-term use of IDS regarding GAG
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levels in urine and serum in patients with MPS Il who
had previously received standard enzyme replacement
therapy [15, 16].

When analyzing the PD of IDS biosimilars, several
authoritative sources rely on the reduction of urinary
GAG levels in MPS Il patients after one year of
therapy [17-19]. However, not all patients show a
decrease in urinary GAG levels during the first year of
IDS treatment. It has been shown that fluctuations
in the average change of this indicator from ~40 %
to 60 % are possible during the first year of ERT [20].
Moreover, exceeding the upper limit of normal for
this indicator has been described in 31 (32.9 %) out
of 94 patients after 3 years of IDS treatment [16, 21],
with urinary GAG levels decreasing from 362.0 pug/mg
creatinine at baseline to 81.7 ug/mg. A decrease in ERT
efficacy in terms of urinary GAG may be associated with
the development of antibodies to the drug, while the
impact of ADAs on clinical efficacy and safety indicators
remains unproven [17, 22-24]. The effect of previously
administered ERT in some study participants may also
have influenced the magnitude of GAG dynamics. The
demonstrated stabilization of urinary GAG excretion
during veranafusp alfa use in the IDB-MPS-II-lll study
is consistent with literature data. Differences in results
across cited studies are most likely due to the wide
variability of population characteristics in statistically
small patient samples.

In our study, one patient showed a decrease in
serum HS level at Week 52, amounting to 37.04 % from
baseline; a decrease in DS level in two patients was
50.5 % and 69.6 % relative to baseline.

Analysis of CSF GAG levels showed that after 1 year
of therapy with the investigational drug, a decrease in
HS and DS levels was observed in 2 (66.6 %) patients.
At Week 52, the decrease in CSF HS level was 23.30 %
in one patient and 48.95% in the second patient
relative to baseline (Week 1); a decrease in DS level
was noted in 2 (66.6 %) out of 3 patients in the range
of 17.19-80.96 %.

It is hypothesized that the accumulation of GAGs,
primarily the HS fraction, in the brain parenchyma leads
to the development of neurocognitive impairments
in MPS 1l [25]. It has been established that CSF of
patients with MPS Il contains a higher concentration
of HS [16, 25, 26]. In the study by C.J. Hendriksz et al.,
it was shown that in healthy volunteers, depending
on age, the average GAG level in CSF is below
~200 ng/mL and ranges from 50-70 ng/mL. In contrast,
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in patients with MPS II, the concentration of GAG in CSF
is elevated, averaging > 350.0 ng/mL in the absence of
cognitive impairment, and =850.0 ng/mL in children
with the neuropathic form of the disease and cognitive
disorders [25]. In another study, the concentration of
HS in CSF ranged from 0.8 to 1.7 umol/L in patients
with MPS |l without cognitive impairment and from
2.3 to 4.3 umol/L in patients with MPS Il and cognitive
impairment [26]. Therefore, monitoring HS levels in
CSF provides information about the degree of nervous
system involvement in patients with MPS Il and can
serve as an objective parameter for assessing treatment
efficacy [27].

Analysis of CSF GAG
decrease in HS at Week 52 in most patients from
IDB-MPS-II-IIl  study. While
the dynamics of mean HS values in CSF were not

levels demonstrated a

the first stage of the

statistically significant, likely due to the small sample
size and the presence of the non-neuropathic form
of the disease, the median HS level at Week 52 was
comparable to data from patients of similar age
without MPS 11

Analysis of the results of the IDB-MPS-II-ll study
confirms the ability of veranafusp alfa to cross the
BBB. The observed tendency towards a decrease in CSF
GAGs indicates the drug’s ability to deliver IDS to brain
tissues and suppress the accumulation of pathological
substrate in the CNS. Thus, the decrease in CSF GAGs
observed in our study may reflect the catabolic activity
of veranafusp alfa.

Another registered ERT drug capable of delivering
IDS as part of a hybrid protein to the CNS (IZCARGO®,
JCR Pharmaceuticals) uses the transferrin receptor
as a target on the surface of BBB cells. The minimal
presence of the receptor in muscle tissue cells of
peripheral organs may have been the reason for the
observed limited therapeutic effect of this drug on the
musculoskeletal system and cardiac function in MPS I
patients [8]. The presented interim results of the
veranafusp alfa study, which uses the insulin receptor,
widely distributed in the CNS and peripheral tissues,
as a target, may indicate the high efficacy of the drug,
including when compared to published results of
clinical studies of standard ERT drugs [28-30]. For
example, according to the HOS analysis (n = 94), a year-
long course of IDS therapy provides stabilization of
most somatic manifestations of MPS Il [16, 30]. It has
been shown that the distance covered in the 6MWT
increases by 10.9 % with IDS at a dose of 0.5 mg/kg
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and by 27.9% with IDS at a dose of 1.5 mg/kg over a
year [20]. In our study, weekly IV administration of
veranafusp alfa to adult patients was associated with a
tendency to increase the distance covered in the 6MWT
by ~15% (p = 0.250). The increase in patient mobility
is consistent with the registered expansion (and/or
stabilization) of the range of motion in large joints after
a year of veranafusp alfa therapy.

According to spirometry and Echo-CG parameters,
the veranafusp alfa therapy course provided control
over respiratory and cardiovascular system functions.
Literature data indicate that after one vyear of
treatment with recombinant idursulfase-based drugs,
respiratory and cardiovascular system functional
parameters stabilize or show a tendency towards
improvement [18, 20, 21].

The effect of IDS on liver and spleen size described
in the reduction

parameters in adult patients by an average of one-

literature involves a in these
third or stabilization of organ volume in the absence of
hepatomegaly at the start of therapy [16, 18, 30]. In the
IDB-MPS-II-IIl study, a tendency towards a decrease in
organ size was recorded in the adult population, which,
however, did not reach statistical significance, most
likely due to the small sample size. It should be noted
that there was no organomegaly at the initial stage of
the IDB-MPS-II-1lI study, as previously treated patients
were included.

Thus, with weekly IV administration of veranafusp
alfa for one year in adult patients, control of GAG levels
in urine and blood was maintained, and a tendency
towards a decrease in HS and DS concentration in CSF
was observed, which may indicate veranafusp alfa’s
ability to penetrate the CNS and exert a therapeutic
effect on the symptoms of neurological manifestations
of the disease.

The safety profile of veranafusp alfa in the
IDB-MPS-II-IIl study was consistent with that described
for recombinant idursulfase-based drugs [16, 31, 32].
The AEs/ARs recorded in the study were of mild or
moderate severity, had a predictable spectrum, and
were easily managed. In the IDB-MPS-II-lII study, the
incidence of infusion reactions in adult patients was
33.3 %, comparable to HOS estimates (31.7 %) [32].

Veranafusp alfa treatment for one year was
associated with the de novo appearance of ADAs to
idursulfase in 1 (33.3 %) patient, which is comparable
to data from other researchers. Furthermore, ADAs
were detected in 2 (66.7 %) other patients at screening,
likely against previous ERT drugs. For instance, in the
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pivotal Phase II/Ill clinical trial evaluating IDS over 53
weeks of therapy, ADAs to the drug developed in ~50 %
of patients [21]. Analysis of data from 15 clinical trials
within a systematic review established the incidence
of neutralizing ADAs in the range of 15.9-53.6 % [22].
Researchers believe that ADA production is not age- or
duration-dependent but is likely a marker of genotype.
The presence of antibodies is not considered a factor
determining clinical outcomes [22]. The identified ADAs
did not affect the efficacy of the ongoing therapy.

Thus, during the analyzed period of the study,
veranafusp alfa demonstrated a favorable safety profile.

Study Limitations
The heterogeneity of participant
characteristics and the small sample size due to the

baseline

orphan nature of the disease significantly increase
the probability of underestimating the real clinical
effect during statistical interpretation of the results.
The results of the IDB-MPS-II-lll study are limited to
a 52-week timeframe. Continuation of this clinical
study, as well as conducting additional clinical and
observational studies with a larger number of patients
and extended observation periods, will enhance the
representativeness of the results of veranafusp alfa use
in patients with MPS II.

CONCLUSION
The presented interim analysis results of
veranafusp  alfa  (Clotilia®, JSC  “GENERIUM”,

Russia) in adults with MPS Il during the first stage
of the Phase II-lIl clinical study demonstrated
characteristic PK parameters and the ability to provide
pharmacodynamic control of GAG metabolism,
including in the CNS. The study confirmed veranafusp
alfa’s ability to cross the BBB and reduce GAG
accumulation in the CNS, which is important for
preventing neurodegeneration. During the analyzed
period, veranafusp alfa demonstrated stabilization
and/or improvement of somatic symptoms based on
spirometry, echocardiography, 6MWT, range of motion
in large joints, and liver and spleen sizes, with efficacy
comparable to the results of treatment in patients
previously receiving idursulfase ERT. A favorable safety
profile of veranafusp alfa was established.

Continuation of this study and new studies
including a larger number of patients will provide
additional information on the efficacy and safety of
veranafusp alfa in different age groups of patients with
MPS 1.
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