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Background
Checkpoint Inhibitor (CPI) therapy is standard of care in a range of tumor types but many patients fail to gain long term clinical benefit. Agonist antibodies
targeting the T cell costimulatory receptor CD137 (4-1BB) have shown immune-stimulatory effects, but hepatotoxicity significantly hindered development.
FS222 is a novel tetravalent bispecific antibody incorporating two CD137 binding sites in the Fc-region (Fcab) and anti-PD-L1 Fabs in a natural human IgG1
antibody with silenced FcyR activity. The affinity of FS222 has been tuned specifically for each target; high affinity to PD-L1 and low affinity (but high avidity) to
CD137. This elicits PD-L1 dependent CD137 activation for a robust immune stimulation in the absence of toxicity, which resulted in strong antitumor activity in
syngeneic models1. FS222’s unique format has the potential to deliver strong antitumor clinical activity with good tolerability.

1. FS222; Potential Best-in-Class CD137/PD-L1 Tetravalent Bispecific Antibody
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4. Eligibility Criteria Part A Dose Escalation Cohorts
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6. Clinical Sites in Spain
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• Response as assessed by iRECIST to include iCR, iPR, • Whole blood flow cytometry evaluation of key
immune cell proliferation and activation
iSD, iUPD and iCPD
• Assessment of CD137 and PD-L1 expression and TIL
• Assessment of soluble PD-L1 and serum cytokines
infiltration in tumor biospecimens
and chemokines
• Quantification of circulating tumor DNA

*Accelerated Dose Titration

• GLP toxicity study was performed in NHPs with FS222 or
A
vehicle control administered on Day 1 and 8
• Histopathology showed recoverable minimal-moderate
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changes consistent with expected pathology
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• No acute cytokine release or changes in clinical haematology
40
• Clinical chemistry measurements relating to liver function
showed limited and minimal changes (Table 1)
20
• FS222 was well tolerated. HNSTD set at 30mg/kg/dose
0
• T and NK cell proliferation (Fig 2) are indicative of FS222
pharmacology and support the clinical biomarker strategy
C
used in the Phase 1
300
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PK parameters including but not limited to Cmax, Tmax,
Ctrough, terminal elimination half-life (t1/2), Area Under
the Concentration-time-Curve (AUC), systemic
clearance (CL) and volume of distribution (Vd) and
accumulation ratio from Cycle 1 to Cycle 2
Incidence of FS222 immunogenicity

Exploratory Endpoints
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2. Preclinical Data Indicates Wide Therapeutic Window and Supports Clinical Study Design
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•
• Response as assessed by RECIST 1.1. Determine
disease control rate (DCR), ORR, duration of response
(DoR), duration of disease control (DoC), progression
free survival (PFS) and overall survival (OS)
• Evaluation of soluble CD137 in serum with correlation
•
to PK exposure and antitumor activity
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Figure 1. A Schematic representation of FS222 mechanism of action. B Survival of mice treated with FS222 equivalent mouse surrogate, or mAbs as indicated, in a MC38 syngeneic model
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This is a phase 1, multicentre, multi-part, openlabel FIH study to evaluate
the safety, tolerability, PK,
PD, immunogenicity , and
early clinical activity of
FS222 in adult subjects
diagnosed with advanced
malignancies

5. Endpoints

CD137/PD-L1 mAb²

MC38 Syngeneic Model, Survival (1 mg/kg)
Tumor Volume mm3

A

Redirects activated immune cells to the tumor
CD137 agonist with avidity-driven KD = >500 nM monomeric; 0.66 nM dimeric
PD-L1 antagonist with high affinity KD = 0.19 nM monomeric
Conditional CD137 agonist activity dependent on PD-L1 expression
Natural IgG format for ease of manufacture and FcgR binding null for safety (LALA)
Preclinical data demonstrates potent T cell activation without ‘hook effect’

3. Clinical Trial Design

60
40
20

0

PT

Low Mid.1Mid.2 High

GLP FS222 PK at 10 mg/kg

t1/2 = 211 hrs

200
100
0

Table 1. Clinical chemistry parameters at the end of main study (Day 15) and treatment free period (Day 43)
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Selected Exclusion Criteria
• Received systemic anticancer chemotherapy within 28 days or
five half-lives, whichever is shorter
• Prior treatment CD137 agonists
• Autoimmune disorders
• Haematological malignancies
• History of uncontrolled hypertension, diabetes or cardiac
abnormalities
• Active infections

5. Dose Limiting Toxicity Criteria

0

PT

Selected Inclusion Criteria
• Histologically or cytologically confirmed, locally advanced,
unresectable, or metastatic solid tumors where there is a
regulatory approval for CPI therapy and for whom standard
therapy has proven to be ineffective, intolerable or is
considered inappropriate.
• Maximum of 1 line of a prior CPI containing regimen
• Measurable disease by RECIST v1.1
• ECOG ≤1
• Pre-treatment and on-treatment biopsies

Figure 2. Maximum increases in
frequency of peripheral proliferating
immune cells following dosing with
FS222 in male (solid symbols) and
female (open symbols) NHPs as
determined by flow cytometry.
A CD8+ Central Memory T cells.
B NK cells Data shown as individual
data points with mean +/- SD. PT 180 pre-treatment levels.
C PK profile in NHP scaled to 10
mg/kg.
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7. Future Plans
Following extensive preclinical characterization of FS222, this study (NCT04740424) was initiated in Spain in
December 2020. Dose escalation is on-going with the aim of identifying an RP2D of FS222 for exploration in Part B
tumor-specific expansion cohorts. FS222 may also be explored in combination with other anti-cancer therapies
The study is currently recruiting at 4 sites in Spain but further countries and sites may open in 2022 to facilitate
recruitment of tumor types of interest

28 day DLT assessment period ● Toxicity evaluated according to NCI CTCAE v5.0 ● TEAE at least possibly related to FS222
The following events are considered DLTs
• Any grade 3 or 4 laboratory finding, regardless of duration, that
is identified as clinically significant by the investigator (with
exceptions)
• Any grade ≥3 non-haematological TEAE (with exceptions)
• Grade ≥3 elevation of serum total bilirubin in the absence of
cholestasis
• ALT or AST >3 × ULN AND total bilirubin >2 × ULN (Hy’s Law)

• Any Grade ≥3 elevation in AST, ALT, or ALP with no elevation in
serum total bilirubin (with exceptions)
• Any Grade 2 non-haematological CNS TEAE (with exceptions)
• Grade 3 and 4 haematological AEs e.g. Grade ≥4 anaemia,
Grade 4 neutropenia lasting >7 days
• SIRS lasting >3 days and Grade ≥2 CRS
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