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The variable heavy (VH) chain domain antibody (dAb™) GSK1995057 (GSK-057) was developed to selectively block TNF-a receptor 1 (TNFR1). Recently, pre-existing auto-antibodies (ADAs/human anti-VH (HAVH) autoantibodies) were discovered in approximately 50% of the GSK-

057-naive healthy human subjects which together with the dAb were associated with activation of the TNFR1 membrane bound receptor (nNTNFR1), leading to symptoms of cytokine release [1].

The aim of the current investigation was to explain the apparent reversible agonistic effects of dAbs in subjects expressing pre-existing ADAs by development of a mathematical framework for the interaction between dAb, ADA and both soluble

(STNFR1) and membrane-bound TNFR1 (mTNFR1).

A phase | trial investigating the safety and tolerability of GSK-057 in humans provided data on PK, free and total sTNFR1 levels after administration of a wide dose range of GSK-057 (single dose administration, 0.0004 up to 2.0 mg/kg). ADA positive

subjects were excluded from this phase of the study. This post hoc analyses of the Phase | data were performed in NONMEM (Version 7.3, method FOCE with interaction). Model extension based on theoretical considerations, simulations and all

graphical explorations were performed using R (version 3.3.2) and Rstudio (version 1.0.44). Relevant model parameters were estimated or obtained from theoretical concepts, literature or in-vitro experiments.

= A full TMDD model was able to describe the observed profiles for unbound dAb, free and total sSTNFR1 (sTNFR1 complexed with GSK-057) (Table 1) Table 1: Parameter estimates of the full TMDD model fitted to the phase | on PK, free and total sSTNFR1 levels
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= Model was extended to capture mTNFR1 binding (Figure 2). Table 2: Parameter values of the extended model to capture mTNFR1 and sTNFR1 binding Table 3: Parameter values of the extended model to capture GSK'05_7'AD'_°‘ complex
based on discussions with the clinical/preclinical project teams and literature. formation and subsequent mTNFrl crosslinking based on discussions with
(i) the synthesis and degradation of mTNFR1 (Table 2) the clinical/preclinical project teams and literature.
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Figure 2 Schematic of the extended model capturing mTNFR1 and
STNFrl binding

* Model was extended to GSK-057-ADA complex formation and subsequent mTNFrl . A sensitivity analysis further strengthened the parameter space (Table 3).

crosslinking (Figure 3) including: “  The pre-existing ADA were shown to be approximately 10-fold lower in affinity to GSK-057 than it is to TNFrl and the maximum ADA baseline estimated to be approximately 0.1 nM

(iv) dAb-ADA binding (Figure 3) and (Figure 5).
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MTNFR1 by dAbs in individuals with pre-existing ADAs (Figure 4) [1].
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Figure 6 Bell-shaped binding curve for the dAb-ADA-mTNFR1 complex.
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Figure 4 GSK-057-ADA complex formation an sequent mTNFr1 crosslinking. the agonist effects.

Simulations with the developed mathematical model showed that a reversible agonist effect is indeed to be expected based the underlying biological binding principles and the parameters, thereby filling the gap between hypothesis and reality.
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