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Figure 4 VIB9600 suppressed the FcγRIIA and antibody-mediated pathology in FcγRIIA transgenic mice. (A+B) The pharmacology of VIB9600 
was assessed in FcγRIIA transgenic mice. Mice were treated with 1 mg/kg or 10 mg/kg VIB9600 by intraperitoneal at day 0, blood was collected at 
day 1, day 2 and day 4 postinjection. (A) Free FcγRIIA on platelets and neutrophils in FcγRIIA transgenic mice was measured by flow cytometry at 
24, 48 and 96 hours after a single 1 mg/kg or 10 mg/kg intraperitoneal dose of VIB9600. (B) Serum concentrations of VIB9600 were measured by 
human IgG ELISA at 24, 48 and 96 hours after 1 mg/kg or 10 mg/kg intraperitoneal dose of VIB9600. (C) Effect of VIB9600 in FcγRIIA transgenic 
model of antibody-induced thrombocytopaenia. VIB9600 or control Ab (R347-Tm) was injected intraperitoneal at 10 mg/kg 24 hours (day 1) before 
thrombocytopaenia was induced with 2 µg rat antimouse CD41Ab delivered intraperitoneal at day 0, platelets numbers were determined at day 
4 (baseline) and following induction of thrombocytopaenia (day 1 and day 2). A representative plot of two independent experiments is shown. 
Error bars represent the mean±SD from one experiment. (n=3 mice/group). *P<0.05 by unpaired Student’s t-test. (D) Effect of VIB9600 in FcγRIIA-
mediated neutrophil infiltration in an acute model of anti-glomerular basement membrane (aGBM) nephritis. Transgenic mice with FcγRIIA expression 
selectively in neutrophils of mice lacking endogenous murine receptors were given 20 mg/kg of VIB9600 or isotype control by intravenous injection 
24 hours before intravenous injection of nephrotoxic serum (see timeline). Mice were euthanised, and kidneys and blood were collected for FACS 
analysis. Infiltrating renal neutrophils per kidney were quantitated by flow cytometry. naïve mice with no treatment were also euthanised and 
analysed. Bar graph represents mean±SD for nine animals in each treated group and four animals in the naïve, untreated group. ***P<0.001 by 
unpaired Student’s t-test. (E–F) Effect of VIB9600 in FcγRIIA transgenic model of anticollagen Ab-induced arthritis. (E) VIB9600 or control Ab (R347-
Tm) was injected intraperitoneal at 20 mg/mL at day -1,1,3,6,8 and 10, arthritis was induced with intraperitoneal. Delivery of 2 mg anticollagen Ab 
cocktail at day 0 and 10 μg lipopolysaccharide (LPS) at day 3. Arthritis was evaluated by clinical score at indicated timepoint. Error bars represent the 
mean±SD (n=8 mice/group). Two-way analysis of variance analysis, **P<0.01, ***p<0.001. (F) Top panel: representative image of hind paws at day 
13 after the initial injection of anticollagen Ab cocktail. (F) Bottom panel: photomicrography analysis of H&E stained tissue sections from tarsal joint 
obtained from representative mice. 4X obj. Ab, antibody.
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Figure 5 Single-dose pharmacokinetic and exploratory pharmacodynamic study of VIB9600 in cynomolgus monkeys. Male monkeys were given 
VIB9600 once at 1, 10 or 100 mg/kg in a volume of 2 mL/kg via intravenous injection. (A) Serum concentration of VIB9600 in cynomolgus monkeys 
at various time points after a single dose was determined by ELISA. (B) and (C) FcγRIIA levels on monocytes and neutrophils were determined at 
different time points by flow cytometry. The FcγRIIA levels (average percentage) relative to the mean predose levels are shown.
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of FcγRs will have on the clearance of ICs. Since VIB9600 only 
inhibits FcγRIIA, it is predicted that other FcγRs and the comple-
ment system should adequately remove complexes from the 
circulation.

There remains a critical need for safe and efficacious drugs in 
autoimmune disease. In SLE, the only approved drug in the last 60 
years, belimumab, an antibody antagonist of the B cell growth and 
differentiation factor BLYS, has only a modest response compared 
with standard of care.37 38 We demonstrate that VIB9600 potently 
inhibits the induction of type I IFNs by pDCs stimulated with 
RNA-containing IgG complexes. A type I IFN gene signature is 
prominent in ~75% of patients with SLE, and a recent successful 
double-blinded phase II clinical trial targeting interferon-alpha/
beta receptor alpha chain (IFNAR1) demonstrates the importance 
of this pathway.39 40 Besides blocking IC-mediated induction of 
type I IFNs by pDC, targeting FcγRIIA with VIB9600 will also 
inhibit IC-mediated induction of other inflammatory mediates 
from antigen-presenting cells, granulocytes and platelets.41 IC-me-
diated activation of FcγRIIA on neutrophils has also been reported 
to trigger formation of neutrophil extracellular traps and promote 
autoimmunity by providing an immunogenic source of autoanti-
gens.36 Therefore, it is tempting to speculate that VIB9600 could 
provide a greater benefit in SLE than current therapeutics.

In AAV, antibodies targeting cytoplasmic antigens MPO and PR3 
exposed on the surface of neutrophils can trigger endothelial adhe-
sion, degranulation and the release of proteolytic enzymes and 
ROS which drive vascular injury.19–21 VIB9600 potently suppressed 
ANCA-induced neutrophil activation and the production of ROS. 
Importantly, despite targeting a neutrophil cell surface receptor 
(FcγRIIA), VIB9600, did not inappropriately activate neutro-
phils nor block other neutrophil functions. Current treatments 
for AAV include cyclophosphamide or rituximab in combination 
with steroids. High-dose steroids drive significant morbidity and 
repeated cycles of cyclophosphamide are contraindicated. Ritux-
imab induces remission in about 60% of treated patients,42 but it 
remains uncertain to what extent this effect is driven by steroids, 
and the relapse rate during the first year after induction remains 
high. Interestingly, data from rituximab in ANCA-associated 
vasculitis trial indicated differential response rates for the different 
FcγRIIA 131 H/R alleles.43 This implies that FcγRIIA plays a crit-
ical role for in the disease pathogenesis, and importantly VIB9600 
binds and inhibits both allelic variants similarly. If blockade and 
internalisation of FcγRIIA translate to a more rapid and sustained 
clinical response particularly if the use of steroids could be reduced, 
VIB9600 may provide clinical advantages.

The demonstration that VIB9600 can inhibit IC-mediated 
induction of TNFα and IL-6 among other proinflammatory mole-
cules would suggest that VIB9600 may provide an alternative 
treatment option for RA. Treatments targeting the TNFα or IL-6 
pathways have been approved for RA highlighting the importance 
of these cytokines in the pathology of the disease.44 45 Although 
it is unclear to what extent the production of these cytokines is 
driven by FcγRIIA activation in RA, it is tempting to speculate that 
targeting FcγRIIA could be a more beneficial therapeutic approach 
than targeting downstream cytokines individually.

Besides the compelling evidence that VIB9600 can block key 
IC-mediated inflammatory responses in multiple human cells, we 
demonstrate that VIB9600 blocks antiplatelet-mediated throm-
bocytopaenia and anticollagen Ab-induced arthritis in FcγRIIA 
transgenic mice. This is consistent with previous in vivo studies 
that established the balance of activating and inhibitory FcγRs 
is important in triggering autoimmune disease,46 experimental 
models of ITP, RA and haemolytic anaemia,47–49 VIB9600 also 
reduced neutrophil accumulation in anti-GBM nephritis, which 

is consistent with the role of neutrophil FcγRIIA in the patho-
genesis of glomerulonephritis50 However, the individual expres-
sion profiles and functions of FcγR differ so significantly between 
humans and mice, that the role of FcγRIIA in human autoimmune 
diseases may only be faithfully assessed in human clinical trials.

Taken together, there remains a significant unmet need in SLE, 
AAV, RA and other IC-mediated and antibody-mediated autoim-
mune conditions for safe, fast-acting efficacious drugs that have 
durable effects and can significantly reduce corticosteroid usage. 
There is strong rationale for targeting FcγRIIA in these diseases, 
and VIB9600 may provide a first-in-class treatment option. 
VIB9600 potently inhibits FcγRIIA-mediated responses, and 
preclinical pharmacology and safety assessments support its clinical 
development to assess its efficacy in autoimmune diseases.

MeTHOds
Binding affinity and specificity were determined by Biacore and 
ELISA. Confocal microscopy, FACS-based assays and binding 
competition assays were used to assess the antibody mode-of-ac-
tion. ADCC and CDC assays were performed using human embryo 
kidney (HEK)-293 stably transfected FcγRIIA cells. IC-induced 
ROS was measured using ferri-cytochrome C reduction and oxida-
tion of DHR123 assays. Pam3CSK4 (TLR2)-induced neutrophil 
activation was assessed by CD11b upregulation. Cell migration 
was measured using a 96-well Chemo TX system. OPK of P. aeru-
ginosa with PsI antibody PsI0096 was assessed with luminescent P. 
aeruginosa cells. FcγRIIA cross-linking was assessed in whole blood 
from heparin tubes, and following stimulation with VIB9600 or 
IC, protein analytes were measured using myriad multianalyte 
profiling technology platform. Target suppression was examined 
in FcγRIIA transgenic (B6: SJL-Tg (FcγRIIA)11Mkz/J) mice from 
Jackson Laboratory, and cynomolgus monkeys using a FACS-based 
receptor occupancy assay. In vivo efficacy was assessed using anti-
CD41 Ab immune-mediated thrombocytopaenia model, acute 
anti-GBM nephritis model and anticollagen Ab-induced arthritis 
model in FcγRIIA transgenic mice. Further details of these assays 
are available in supplementary materials.

statistical analysis
The statistical significance of differences between two groups was 
analysed using Student’s t-test. Statistical significance was ascribed 
to the data when p<0.05.
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