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CONCLUSION

INTRODUCTION RESULTS

Sensitivity of non-Hodgkin’s lymphoma (NHL) cells to rituximab or obinutuzumab is dependent on their 
surface expression of CD20. We have recently shown that pre-treatment with the next generation 
anti-CD37 radioimmunoconjugate 177Lu-lilotomab satetraxetan increases CD20 expression in NHL cell 
lines in vitro. The radioimmunoconjugate consists of the β-emitting isotope lutetium-177 (T1/2 = 6.7 
days) chelated to the chemical linker DOTA conjugated to the murine monoclonal antibody (mAb) 
lilotomab. The β particle radiation results in DNA damage and inactivation of tumour cells (Figure 1). 
The combination of 177Lu-lilotomab satetraxetan with rituximab synergistically increases the anti-tumour 
effect in vivo. These results have led to a planned phase 1b clinical study (Archer-1), where 177Lu-lilotomab 
satetraxetan will be given in combination with rituximab to patients with relapsed refractory follicular 
lymphoma. 

In the present study, we tested if using 177Lu-lilotomab could counteract anti-CD20 mAb therapy 
resistance in an in vitro model.

EXPERIMENTAL METHOD 

Figure 1. Mechanism of action: 177Lu-lilotomab satetraxetan binds to CD37 and is internalised. 
The absorbed radiation causes DNA damage and tumour cell death.

Acknowledgment
R&D team, Nordic Nanovector ASA for their technical contributions to the studies 
Sylvia Kolenic, Nordic Nanovector ASA, for poster design

Rituximab resistant Raji 2R cells and the rituximab sensitive parental cell line Raji (supplied by Roswell 
Park Cancer Institute) were incubated for 18 hours with either 177Lu-lilotomab sateraxetan of specific 
activity 600 MBq/mg, unlabelled lilotomab or vehicle at escalating concentrations, then washed and 
resuspended in fresh medium. CD20 expression was measured by flow cytometry using 30 µg/ml of 
fluorescently labelled rituximab, 3 and 6 days after washing (Figure 2). Rituximab binding in Raji 2R cells 
treated with PBS, lilotomab and 177Lu-lilotomab satetraxetan was calculated relative to vehicle treated 
Raji cells as follows:

Figure 2. Schematic representation of the experimental workplan for evaluation of rituximab binding 
by flow cytometry.

Increased ADCC induction by anti-CD20 antibodies in NHL cells after treatment with 
177Lu-lilotomab satetraxetan in-vitro.
ADCC activity of obinutuzumab and rituximab in 177Lu-lilotomab satetraxetan treated Raji 2R cells 
increased significantly compared to the vehicle and lilotomab treated Raji 2R cells (Figure 6 A & C). 
Conversely, ADCC activity was not significantly different between treatment groups for Raji cells for both 
anti-CD20 mAbs (Figure 6 B & D). Obinutuzumab caused higher ADCC induction than rituximab in both 
Raji and Raji 2R cells.

The relative ADCC induction between Raji 2R and Raji cells was significantly increased by 177Lu-lilotomab 
satetraxetan treatment for both obinutuzumab and rituximab when compared with the control (Figure 7).

The overall level of ADCC induction by obinutuzumab in Raji 2R cells was 28 ± 6 % (mean ± SEM) of the 
level in Raji cells (Table 2) while it was  36 ± 7 % relative to Raji cells (P < 0.0001, Table 2) for cells treated 
with 177Lu-lilotomab satetraxetan. 

Figure 7. ADCC induction by (A) obinutuzumab and (B) rituximab in Raji 2R cells relative to untreated 
Raji cells of corresponding mAb exposure.  Statistical significance by 2-tailed t-test  where *** 
p< 0.001 and ** p< 0.01 (N=3).

We demonstrated that treatment of rituximab resistant cells with 177Lu-lilotomab satetraxetan 
significantly elevated CD20 surface expression and resensitised the cells to ADCC induction by rituximab 
and obinutuzumab. This data supports the rationale for the Archer-1 study, and could change the way 
radioimmunotherapy and anti-CD20 immunotherapy will be used in the future.
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                                                         Rituximab binding of treated Raji 2R
Relative rituximab binding =                                                                                  x 100
                                                         Rituximab binding of Raji (PBS treated)

CD20-specific induction of antibody dependent cell cytotoxicity (ADCC) by rituximab (0-40 µg/ml) or 
obinutuzumab (0-4.4 µg/ml) was analysed 6 days after washing cells treated with 1 µg/ml antibody 
concentration, by measuring the luciferase activity of FcRγIIIa receptor expressing Jurkat cells  
(the ADCC reporter bioassay kit, Promega). The effector to target cells ratio was maintained at 2:1.

Relative increase in ADCC induction by rituximab and obinutuzumab in Raji 2R cells referenced to 
corresponding vehicle treated Raji cells was obtained through:

The data was analysed by paired two tailed t-test and presented as mean ± SEM.

EXPERIMENTAL METHOD 

RESULTS

Relative CD20 binding of rituximab to rituximab-resistant Raji 2R cells in-vitro increased 
significantly after treatment with 177Lu-lilotomab satetraxetan.
There was an increase in rituximab binding to Raji cells 3 days after treatment with 177Lu-lilotomab 
satetraxetan and the increase was dependent on the concentration of 177Lu-lilotomab satetraxetan 
(Figure 4). A slight increase was observed at 6 days. For Raji 2R cells there was also a slight, but 
significant increase in the rituximab binding after 177Lu-lilotomab satetraxetan treatment at 6 days. 
 
In order to compare the rituximab resistant Raji 2R cells with the parental Raji cells, the rituximab 
binding of  Raji 2R cells treated with increasing concentrations of 177Lu-lilotomab satetraxetan where 
divided with the rituximab binding to Raji cells treated with PBS. Figure 5 shows that there is a slight, but 
significant increase in the relative rituximab binding with increasing concentrations of 177Lu-lilotomab 
satetraxetan at 6 days after treatment. Paired t-test showed that the increase in relative CD20 binding 
of Raji2R cells treated with 177Lu-lilotomab satetraxetan was significantly higher than in untreated Raji2R 
cells (Table 1).

Table 1. Rituximab binding by Raji 2R cells with relative reference to untreated Raji cells after treatment 
with vehicle, lilotomab and  177Lu-lilotomab satetraxetan, 3 and 6 days post treatment (N= 3).

a  N=1,   b  Significantly different from PBS treated Raji 2R: Raji by paired t-test, p< 0.0001 

Figure 3. Schematic representation of the experimental workplan for the ADCC assay using rituximab 
and obinutuzumab.

Figure 4. Rituximab binding presented as mean ± SD of median fluorescence intensity (MFI) plotted 
against escalating concentrations of mAbs at 3 and 6 days in Raji 2R and in Raji cells (N=3).
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                                                         ADCC induction of treated Raji 2R
Relative ADCC induction =    
                                                         ADCC induction of Raji (PBS treated)

Figure 5. Relative difference in rituximab binding at 3 and 6 days in Raji 2R cells  treated with various 
concentrations of 177Lu-lilotomab satetraxetan compared to PBS treated Raji cells. Statistical signifi-
cance by 2-tailed t-test where *** p<0.0001 (N= 3). 

Figure 6. ADCC activity presented as mean ± SD of relative luminescence units (RLU) plotted against  
escalating log concentrations of obinutuzumab in (A) Raji 2R and (B) Raji cells and against log 
rituximab concentration in (C) Raji 2R and (D) Raji cells (N=3).

Table 2. Relative ADCC induction  of obinutuzumab and rituximab in lilotomab and 177Lu-lilotomab 
satetraxetan treated Raji 2R cells with reference to corresponding untreated Raji cells (N= 3).

a  Significantly different from Raji 2R: Raji by paired t-test, p< 0.0001 
b  Significantly different from lilotomab treated Raji 2R: Raji by paired t-test, p< 0.001
c    Significantly different from lilotomab treated Raji 2R: Raji by paired t-test, p< 0.0001


