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Background: VIS410 is a human monoclonal antibody (mAb) that targets influenza A hemagglutinin The VIS410-202 Study evaluated 2 doses of VIS410 (2000 mg and 4000 mg) vs Placebo in the A Froxas 502012

(HA) with broad antiviral activity. In a human challenge study utilizing HIN1 virus, VIS410 proved safe ——— 1249

treatment of influenza A infection in otherwise healthy adults. 7320171214

and efficacious without resistance emergence. Study VIS410-202 evaluated VIS410 versus placebo for : 7128371210
71251

treatment of uncomplicated influenza A infection in patients not requiring hospitalization. Treatment Enrollment occurred in the 2017 Northern and Southern Hemisphere Influenza seasons. 7123471338

: : : g L 30101, ;5,2 0603 A/Switzerland/ 7120177555
with VIS410 was demonstrated to be safe and was associated with significant reduction in time to A/HongKong/ 5737771335 9715293/2013

_ . . / 10101
symptom resolution and culturable virus. Genotypic and phenotypic analyses were performed to VI5410-202 Key Events and V’rOlOgy Samp//ng Schedule — =0

80714
assess the emergence of VIS410 resistance in nasopharyngeal virus populations.
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Methods: Sanger sequencing of full-length hemagglutinin (HA) sequences was performed. Sequences | NP Sample H gggggi gg%é@é&%
| | 8140
that contained sufficient viral load for this method. Samples were selected for phenotypic testing ——1303071 30405
NP Sample NP Sample NPSample NP Sample ' 7630 70609 — VIS410 4000 mg 70609 — VIS410 4000 mg
virus-containing samples are cultured with VIS410 and virus outgrowth is detected (ViroSpot™). 7110370601
Rapid Screen Positive 80374 73398 Viral load curves from 2 subjects harboring baseline HA polymorphisms at VIS410 epitope
. : : : ) : : . 80878
H1N1] including 107 paired baseline and post-baseline sequences. Only 15 HA amino acid changes VIS410-202 Summary ofSubjects Enrolled . 80818 (B) and demonstrated typical resolution of viral infection and influenza symptoms.
alterations. Only two subjects harbored viruses (both were H3N2 isolates) with changes at VIS410 '—mITT FluA Subtypes: 80823’81405 80834
80830 81004°80813 80301 B c - H5N1 WT
N53D virus [IC50 39.4 ug/mL] while HA2 G57R virus was fully VIS410-sensitive [IC50 2.4 pg/mL]. All ___1 Unknown 80821

3_72 hours Baseline
since onset of flu
were derived from all study subjects for the pre-therapy baseline sample and all post-baseline samples ! “ "' | St 5397 71018 2 3 4 5 6 7 14 2 3 4 5 6 7
| | | | . g 71212 Time (Days) Time (Days)
: : : Day 3 Day 5 Day 7 _ .
based on HA genotype or presence of culturable virus post-treatment. Phenotypic methods included Y Y Y Day 14 3031430308 30202 Study drug: Study drug:
(1) IC50 analysis of virus after initial expansion in culture and (2) a direct phenotypic assay in which . : AJSngapore/INFIMH-16-0019/2016
IV Study Drug (First 50 Subjects) FEETO 1 AN 71307 - VISA10 2000 mg 71307 — VISA10 2000 mg
Randomization B | e o i
o 1 1 - 1 1 . 80319
Results: HA sequence was determined for 131 out of 138 influenza A-confirmed subjects [123 H3N2; 8 s0876}80323 70705 residues HA2 R57 and HA2 D53 showed no evidence of virus rebound by TCID,, (A) or gRT-PCR
were observed post-baseline. The 25 HA residues comprising the VIS410 epitope were inspected for M ok T IDs in Red: VIS410-202 HA sequence from viruses selected for IC., testing
80872 80831 . . : ) : : :
epitope contact positions, HA2 N53D and HA2 G57R, respectively. Both changes were present in pre- - - 138 qRT-PCR-confirmed 129 H3N? — 50817 8041 IDs in Red with Green box:| VIS410-202 HA with epitope polymorphism
treatment baseline specimens. Both subjects resolved infection without evidence of delayed response 150 Subjects . 148 Received o FluA (modified intent- 8 H1N1 808390500 80313 oot IDs in Black: HA from recent H3N2 Vaccine Strain - %QSSQBKO"?MB(I)_KZZO;:?HA - %ZSQQBKO”?MSOHKZZOS;HA = HONT HAZ NS3K
. - A
or viral rebound. IC50 analysis of the variant isolates revealed reduced VIS410 susceptibility in the HA2 Randomized Study Drug sosoqﬁgogzs aseline ( ) aseline ( ) + H5N1 HA2 N53D
to-treat, mITT) 80847
other pre- and post-treatment viral isolates were VIS410 sensitive [IC50 range: 0.1-3.1 pg/mL].
Virospot™ analyses are ongoing.
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HA sequences of 123 H3N2 clinical isolates from VIS410-202 were phylogenetically compared.
48 a4 Received 1 46 Received Scale bars .represent the frequency of.ammo acu! varlatlops. within the sp.eafled distance.
Phylogenetic tree was constructed using the Neighbor-Joining Method with Jukes-Cantor

Conclusion: Reduced susceptibility to VIS410, a mAb targeting a highly conserved HA stem epitope, Received VIS410- VIS410- o=
protein distance measurement.

was rarely observed in Study VIS410-202 and no treatment-emergent resistant viruses were observed Placebo 2000 mg 4000 mg
based on genotypic assessment. Most HA sequences (129 out of 131) were identical to the vaccine
strain at VIS410 epitope contact positions, with two variants identified. A single variant, HA2 N53D,

which has been identified in 0.06% of HA sequences in the GISAID database, demonstrated reduced o . _ . . . . _
susceptibility to VIS410 in vitro. VIS410 shows promise as a potential therapy for influenza A infection. Binding to HA variants with polymorphisms at VIS410 epitope residues was disrupted in the

138 mITT Subjects Phenotypic IC,, Testing of VIS410-202 Clinical Isolates context of H3 HA (A, B) but not group 1 HA (C).

Clinical Isolate Reversion of H3 HA2 polymorphisms to consensus amino acid restores VIS410 binding in H3N2

or Vaccine IC;, VIS410 Epitope indicating a residue preference for binding at HA2 53 and HA2 57 for H3 HA (A and B).
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VIS410 * VIS410 is a human IgG1 monoclonal antibody that HA Genotyping Nasopharyngeal Swab Samples:

TARGET HA . . . : : .. strain? Timepoint Subtype (pg/mL) Polymorphisms
ANTIBODY targets a highly constrained epitope on HA. 1. Baseline Sample (Prior to Receiving Study Drug) Vaccine strain A/Hong Kong/4801/2014 n/a _ Hone Bioinformatics analysis indicates non-conserved HA polymorphisms are very rare in GISAID HA

sl + VIS410 demonstrates broad coverage across Groups 2. Post-Baseline Sample (Latest Timepoint with Sufficient Virus) VIS410-202 Isolate | A/Bulgaria/10101/2017 Baseline none sequence database: HA2 D53 present in 0.06% of all Group 1 and Group 2 HA sequences, and
] ] ) Select Viruses with Diverse VIS410-202 Isolate | A/Latvia/30101/2017 Baseline none HA2 R57 is present in 0.13% of all Group 2 HA sequences.
1 & 2 Influenza A, including pandemic H7N9 and HA for Phenotypic ICs, VIS410-202 Isolate | A/Latvia/30314/2017 Baseline none

H5N1 viruses. VIS410-202 Isolate | A/Florida/70303/2017 Baseline none
* In a Phase 2a Challenge Study (VIS410-201, . VIS410-202 Isolate | A/Florida/70604/2017 Baseline none
NCT02468115) with A/California/04/2009 (H1N1) No novel or untested Novel or untested polymorphisms VIS410-202 Isolate | A/Florida/70609/2017 Baseline HA2 R57

virus: polymorphisms at VIS410 at VIS410 VIS410-202 Isolate | A/Florida/71210/2017 Baseline none HA Genotyping demonstrated most HA sequences (129 out of 131) were identical to
' Epitope Residues Observed Epitope Residues Observed VIS410-202 Isolate | A/Florida/71268/2017 Baseline none the vaccine strain at VIS410 epitope contact positions, and no treatment-emergent

CONSTRAINED VISA10 b d usi oI q VIS410-202 Isolate | A/North Carolina/71330/2017 Baseline none
HIEROTOPE® Was ohserved Lsing senotypic an SuDiecaae Subject has Phenotypic Testing: VIS410-202 Isolate | A/South Africa/80308/2017 Baseline none
phenotypic resistance monitoring. culturable virus post culturable virus post IC, and Direct VIS410-202 Isolate |A/South Africa/80316/2017 Baseline none

: : . . - VIS410 treat t VIS410 treatment Phenotvbic VIS410-202 Isolate |A/South Africa/80521/2017 Baseline none . . . . .
The goal of this study was to assess the development of resistance in patients receiving iea men ulk VIS410-202 Isolate | A/South Africa/80714/2017 Baseline none A baseline virus isolate with HA2 D53 polymorphism showed reduced VIS410

VIS410 vs placebo in the VIS410-202 study (NCT02989194). — : : VIS410-202 Isolate | A/South Africa/80839/2017 Day 3 none sensitivity by IC;, analysis but was still within a previously determined efficacy range
No Addltlonal Direct PhenOtyplc VIS410-202 Isolate A/SOUth Afrlca/80919/2017 Baseline none for a Iarge panel of Influenza A virus StrainS.
Testing Testing VIS410-202 Isolate | A/South Africa/81130/2017 Baseline none

VIS410-202 Isolate | A/South Africa/81313/2017 Baseline none i . . . .
o A/California/7/2009 n/a one The 2 Subjects harboring non-conserved polymorphisms at VIS410 epitope residues

VIS410-202 Isolate A/F|0r|d8/70702/2017 Baseline none (H3 HAZ D53 and H3 HAZ R57) rESOIVEd inﬂuenza With no EVidence Of Virus rEbound,

VIS410-202 Virology Sample Collection: Nasopharyngeal (NP) swab samples were collected at VIS410-202 Isolate | A/South Africa/80811/2017 Baseline none worsening disease, or negative clinical impact.
Baseline (Day 1) prior to receiving study drug, and days 3, 5, and 7. The first 50 subjects had an HA GENOTYPING SUMMARY VIS410-202 Isolate | A/South Africa/80836/2017 Baseline none

additional NP sample collected on day 14. e Aconf 4 Sub FHa : VIS410-202 Isolate | A/South Africa/80837/2017 Baseline none Additional direct phenotypic analysis (ViroSpot™) of virus isolates from VIS410-202-
nfluenza A-confirmed Subjects wit sequence information _ : : i : i i )
J q VIS410-202 Isolate | A/South Africa/80860/2017 Baseline none including H3 HA2 D53 and H3 HA2 R57 variants - is ongoing.

H3N2 Su btype IC5o = 50% inhibitory concentration
H1N1 Subtype

Reduced Influenza A susceptibility to VIS410 was rarely observed in VIS410-202.

Genotypic Resistance Testing: The full-length HA gene sequence from NP samples was
determined using ultrasensitive Sanger sequencing.

VIS410 shows promise as a potential therapy for influenza A infection.

Influenza A-confirmed Subjects with no HA sequence * All viruses from VIS410-202 subjects were within the range of previously observed VIS410 IC,
Phenotypic IC;, Assay: Virus isolates are propagated for one passage to generate sufficient titer, against a large panel Influenza A viruses from 1934 to 2012 (Previous IC., range = 0.03 — 64.2

then tested against a series of VIS410 concentrations to determine 50% inhibitory concentration. Subjects with Paired Baseline and post-baseline sequences ug/mil). _
Subjects with Post-Baseline HA changes from Baseline sequence

Direct Phenotypic Assay (ViroSpot™): Clinical specimens are cultured in the presence of high 23 VIS410-202 viruses with no VIS410 HA epitope polymorphisms (i.e. epitope residues were

concentrations of VIS410 and assessed for virus outgrowth. ViroSpot™ analyses are ongoing and Subjects with Post-Baseline HA changes from Baseline sequence at identical to the current vaccine strain) demonstrated potent IC,, similar to current HIN1 and We thank the subjects who participated in the study.

not presented here. VIS410 epitope positions H3N2 vaccines strains (IC., range = 0.1 — 3.1 pg/ml).

Subjects with VIS410 epitope residues on HA identical to Vaccine This project has been funded in whole with Federal funds from the Department of Health and
HA Binding: Full length HA genes from VIS410-202 virus isolates were cloned into a mammalian Strain (Baseline and Post-Baseline samples) Of 2 Viruses containing untested HA polymorphisms at VIS410 epitope residues, the HA2 R57 Human Services; Offlce of the Assistant Secretaryfor Preparedness ahd Response; Biomedical

expression vector, expressed in Expi293 cells, and tested for binding to VIS410 using flow Subjects with Baseline HA changes from Vaccine Strain HA sequence virus was fully VIS410-sensitive [IC50 2.4 pg/mL], and the HA2 D53 virus [IC50 39.4 pg/mL] Advanced Research and Development Authority, under Contract No. HHSO100201500018C
cytometry. demonstrated reduced VIS410 susceptibility. Genotyping of virus stocks is pending.

at VIS410 epitope positions.




