
uzumab; 
mPBPK, minimal physiologically-based pharmacokinetic; PBD, pyrrolobenzodiazepine; PBPK, physiologically-based pharmacokinetic;  
QSP, quantitative systems pharmacology.

CONCLUSIONS
 ● Substantially more tumor growth inhibition (TGI) was predicted to occur at the end of cycle 3 (C3) of 

loncastuximab tesirine (loncastuximab tesirine-lpyl [Lonca]) + mosunetuzumab (Mosun) combination therapy 
y of these agents alone

 ● Increased doses of Lonca in combination therapy regimens were p
TGI; however, additional cycles of combination therapy were predicted to enhance TGI

 ● Simulations suggest that Lonca doses could be reduced to allow for improved tolerability for longer periods of 

 ● The ongoing LOTIS-7 clinical study (NCT04970901) evaluates the safety and anticancer activity of Lonca + 

INTRODUCTION
 ● CD19 and CD20, B-lymphocyte surface antigens, are clinically validated therapeutic targets for the treatment of B-cell malignancies1,2

 ● Lonca is an antibody–drug conjugate comprising an anti-CD19 antibody conjugated to a pyrrolobenzodiazepine dimer cytotoxin that is approved as 
3 

 ● 4,5

 –

 ● Previously, a novel physiologically-based pharmacokinetic (PBPK)–quantitative systems pharmacology (QSP) model was developed6 and validated with Lonca 
monotherapy clinical observations in patients with R/R DLBCL7

OBJECTIVE
 ●

regimen in the context of potential CD19 expression heterogeneity

METHODS
Model Construction

 ● The Lonca QSP model was based on the previously validated and published Lonca PBPK-QSP model.6,7 This model was reduced in physiological complexity 
to be compatible with a published QSP model of Mosun8 while maintaining the core functionality of predicting tumor dynamics during Lonca monotherapy 
(Figure 1)

Figure 1. (A) Integration of Mosun subcutaneous administration into the PK-QSP model and (B) depiction of the QSP model for Lonca + Mosun/

 ● The following assumptions were made for integrating the PKPD models:

 –

 – The tumor is composed of T cells and malignant B cells (i.e., no healthy B cells)
 – Tumor volume is calculated based on the tumor B-cell number (the total of tumor B cells and dying tumor cells)
 – T cells can enter or leave the tumor as they enter or leave other tissues

TGI Modeling for Virtual Population
 ●  

combination therapy:
 – ≥80% of the tumor cells are CD19+/CD20+; the remaining tumor cells are CD19–/low/CD20+ 
 – CD19–/low/CD20+ tumor cells represented cells with 0 to 1 CD19 epitopes per cell, resulting in varied susceptibility to Lonca from completely insensitive to 

somewhat sensitive
 – The Lonca-induced maximum killing rate of CD19+/CD20+ tumor cells varied by ±10%
 – Initial tumor volume = 1 to 10 mL 
 – Malignant B-cell proliferation rate = 0.0 to 0.15 day–1 

 ● Lonca was given every 3 weeks (Q3W) at the following doses:
 – 150 μg/kg for 2 doses followed by 75 μg/kg
 – 120 μg/kg for 2 doses followed by 75 μg/kg
 – 90 μg/kg

 ● Mosun 5 mg on cycle 1 day 1 (C1D1), 45 mg on C1D8, 45 mg on C1D15, and 45 mg Q3W for C2 onward
 ●

TGI Modeling Parameters for a Prototypical Patient
 ● Initial tumor volume = 49.5 mL
 ● The tumor was composed of 100% CD19+/CD20+ malignant B cells
 ● Initial T-cell:B-cell ratio in tumor = 0.06
 ● Tumor B-cell proliferation rate = 0.03 day–1 (tumor doubling time ≈ 23 days)
 ● Tissue B cells and T cells were pre-equilibrated, and no depletion was assumed

QSP Modeling of Lonca + bsAbs
 ● Virtual population pharmacodynamic modeling results for Lonca + Mosun (Figure 2 Figure 3) both indicated that the addition of Lonca outperformed and showed greater 

depth of response than either of these bsAbs alone
 – Both simulations indicated that TGI potential was independent of Lonca dosage

 ● Tumor volume reduction with Mosun monotherapy was predicted to plateau after day 28, 
whereas Lonca + Mosun combination therapy was predicted to continue to provide TGI 
(Figure 4
combination therapy (data not shown)

 ● When examined by the total dosage of Lonca received, the TGI provided by Lonca + bsAb 
combination therapy was predicted to increase with additional cycles of Lonca while being 
independent of the Lonca dosage level (Figure 5)

Figure 5. Population simulations of tumor response to  

Figure 2. Virtual population simulations of tumor responses to  Figure 3. Virtual population simulations of tumor responses to  
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The solid line represents the median of the simulation, and the shaded area represents the 95% CI.
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PR, partial response; Q3W, every 3 weeks; SD, stable disease.

Prototypical patient received Mosun doses of 5 mg on C1D1, 45 mg on C1D8 and C1D15, followed by 45 mg Q3W, and/or Lonca doses of 150 μg/kg for the 
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The following parameters were used to model Mosun subcutaneous administration: bioavailability = 0.7; absorption rate = 0.26 day–1.
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