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Supplementary Material: 1 

Machiels et al: Phase 1b study of anti-CSF-1R antibody emactuzumab in 2 

combination with CD40 agonist selicrelumab in advanced solid tumor patients  3 

Methods 4 

Definition of dose-limiting toxicity 5 

A DLT was defined as an AE occurring during the assessment window of 6 weeks 6 

from the first administration of emactuzumab and selicrelumab. It was considered to 7 

be study drug-related and was (i) any non-hematological toxicity ≥ Grade 3 with the 8 

following exceptions: nausea, vomiting, fatigue, diarrhea, edema, hyperglycemia and 9 

changes in serum electrolytes; (ii) any Grade 3 immune-related AE that resolved to 10 

Grade ≤ 1 within 3 weeks of its onset; (iii) Grade 3 skin disorder that resolved to 11 

Grade ≤ 1 within 3 weeks of its onset; (iv) Grade 3 arthralgia that could be 12 

adequately managed with supportive care or that resolved to Grade ≤ 2 within 7 13 

days; (v) Grade 3 fever (in the absence of any clinically significant source of fever) 14 

that resolved to Grade ≤ 2 within 7 days; (vi) Grade 3 autoimmune thyroiditis or other 15 

endocrine abnormality that could be managed by endocrine therapy or hormonal 16 

replacement; (vii) Grade 3 tumor flare defined as local pain, irritation or rash 17 

localized at the site of tumor or suspected tumor; (viii) any laboratory parameters that 18 

might be increased due to decreased clearance in the liver, e.g., (but not limited to) 19 

creatine kinase (CK), lactate dehydrogenase (LDH) and transaminases if not 20 

associated with clinical signs and symptoms; (ix) hematological toxicities as defined 21 

as: febrile neutropenia (absolute neutrophil count [ANC] < 1.0 × 109/L and fever ≥ 22 

38.5°C) and/or documented infection with ANC < 1.0 × 109/L; (x) Grade 4 23 

thrombocytopenia or bleeding requiring a platelet transfusion. Any other study drug-24 
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related toxicity considered significant enough to be qualified as a DLT in the opinion 25 

of the investigators after discussion with the sponsor. 26 

Pharmacokinetic assay for selicrelumab 27 

Analysis of selicrelumab was done with an ELISA assay for which human CD40 28 

muIg fusion protein was diluted in coating buffer and immobilized onto a 96-well 29 

microtiter sample plate. Plates were washed and all un-adsorbed sites were blocked 30 

with the addition of blocking buffer for approximately 1 h at ambient temperature with 31 

non-vigorous shaking. After washing the plate, standards, quality controls, and 32 

analytes were diluted 1:10 with assay buffer and added to the sample plate. Plates 33 

were incubated for 1 h at ambient temperature with non-vigorous shaking. Plates 34 

were washed and the working detector solution was dispensed onto the plate and 35 

incubated for 1 h at ambient temperature with non-vigorous shaking. Plates were 36 

washed and the working conjugate solution was dispensed onto the plate and 37 

incubated for 1 h at ambient temperature with non-vigorous shaking. Plates were 38 

washed and the working substrate solution was added and incubated at ambient 39 

temperature with non-vigorous shaking for approximately 5 min. The reaction was 40 

stopped with stop solution. Color developed in proportion to the amount of 41 

selicrelumab in the sample. Plates were read on a plate reader using two filters (450 42 

nm for detection and 690 nm for background). Selicrelumab concentrations were 43 

determined on a standard curve obtained by plotting optical density (OD) versus 44 

concentration using a four-parameter logistic curve-fitting program with no weighting. 45 

The calibration curve range of this method is 50.0 ng/mL to 3200 ng/mL in 100% 46 

human serum. It was ascertained that ≤630 μg/mL of emactuzumab did not interfere 47 

with the quantification of selicrelumab. 48 
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Immunogenicity assays 49 

The emactuzumab assay was performed over two days, with an overnight pre-50 

incubation step on the first day. On the first day, all samples (including positive 51 

controls and pooled negative control) are diluted 1:10 directly into a 52 

capture/detection solution containing biotinylated emactuzumab and digoxigenin-53 

labeled emactuzumab. The samples were loaded into the appropriate wells of a 54 

polypropylene transfer plate, covered, protected from light and incubated overnight 55 

with shaking at approximately 450 rpm. During this incubation, anti-emactuzumab 56 

antibodies were to bind to both of the labelled emactuzumab molecules to form an 57 

antibody complex bridge. Detection of anti-emactuzumab antibodies was based on 58 

the bivalent characteristics of the antibody. On the second day, the pre-incubated 59 

samples were transferred in duplicate directly to a streptavidin-coated high capacity 60 

plate. This assay plate was incubated for 1 h, during which the biotinylated 61 

emactuzumab in the complex was to bind to the streptavidin in the wells, allowing 62 

unbound material to be washed away. Only the samples that contained antibody 63 

bound to both the biotinylated emactuzumab and the digoxigenin-labeled 64 

emactuzumab were able to generate a signal. The assay plate was then washed, 65 

and an anti-digoxigenin-peroxidase (horseradish peroxidase conjugate) was added 66 

to detect the anti-drug antibodies. After incubation for 1 h, the assay plate was 67 

washed and a tetramethylbenzidine peroxidase substrate solution was added and 68 

incubated for 14 min. The reaction was stopped with a 2N HCl acid stop solution. 69 

Color developed in proportion to the amount of the anti-emactuzumab antibodies 70 

present. Plates were read on a plate reader using two wavelengths (450 nm for 71 

detection and 650 nm for background). The estimated assay sensitivity was 4.43 72 

ng/mL in 100% human serum. The drug tolerance factor was 127. 73 
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The selicrelumab assay was performed over two days, with an overnight pre-74 

incubation step on the first day. On the first day, all samples (including positive 75 

controls and pooled negative control) were diluted 1:10 directly into a 76 

capture/detection solution containing biotinylated selicrelumab and digoxigenin-77 

labeled selicrelumab. The samples were loaded into the appropriate wells of a 78 

polypropylene pre-incubation plate, covered, protected from light and incubated 79 

overnight with shaking at approximately 500 rpm. During this incubation, anti-80 

selicrelumab antibodies were to bind both of the labeled selicrelumab molecules to 81 

form an antibody complex bridge. Detection of anti-selicrelumab antibodies was 82 

based on the bivalent characteristics of the antibody. On the second day, the pre-83 

incubated samples were transferred in duplicate directly to a streptavidin-coated high 84 

capacity plate. This assay plate was incubated for 1 h, during which the biotinylated 85 

selicrelumab in the complex was to bind the streptavidin in the wells, allowing 86 

unbound material to be washed away. Only the samples that contained antibody 87 

bound to both the biotinylated selicrelumab and the digoxigenin-labeled selicrelumab 88 

were able to generate a signal. The assay plate was then washed, and an anti-89 

digoxigenin-peroxidase (horseradish peroxidase conjugate) was added to detect the 90 

anti-drug antibodies. After incubation for 1 h, the assay plate was washed and a 91 

tetramethylbenzidine peroxidase substrate solution was added and incubated for 5.5 92 

min. The reaction was stopped with a 1N H2SO4 stop solution. Color developed in 93 

proportion to the amount of the anti-selicrelumab antibodies present. Plates were 94 

read on a plate reader using two wavelengths (450 nm for detection and 690 nm for 95 

background). The estimated assay sensitivity was 1.898 ng/mL in 100% human 96 

serum. The drug tolerance factor was 325. 97 
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Supplementary Figure 1 Mean (±SD) serum profiles of emactuzumab (500 mg to 98 

1000 mg) in combination with selicrelumab (2 to 16 mg) 99 

 100 

 101 

Supplementary Figure 2 (a) Mean (+SD) and (b) individual serum profiles of 102 

selicrelumab (2 to 16 mg) in combination with emactuzumab (500 to 1000mg) 103 
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 104 

q3w  every 3 weeks 105 

CD40 levels were below the limits of quantification for Cohort 1. 106 

 107 

Supplementary Table 1 Clinical pharmacokinetics of emactuzumab following 108 

single IV infusion (500 mg to1000 mg, q3w) during Cycle 1 109 
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Cohort N Parameter 
Cmax 

(µg/ml) 

AUClast 

(day*µg/ml) 

Cl_obs 

(mL/day) 

Vz_obs 

(L) 

t1/2 

(day) 

Cohort 1 

(500mg) 

6 

Mean 146 831 563 5.87 7.24 

CV% 19.5 30.2 29.8 37.7 18.9 

Cohort 2 

(750 mg) 
5 

Mean 170 1026 752 6.91 8.88 

CV% 24.2 37.4 72.4 19.0 55.6 

Cohort 3 

(1000 mg) 
5 

Mean 276 1977 353 5.72 11.8 

CV% 29.6 12.8 23.0 10.2 31.0 

Cohort 4 

(1000 mg) 
5 

Mean 421 2560 346 4.07 9.44 

CV% 14.1 36.9 31.5 26.7 42.1 

Cohort 5 

(1000 mg) 
6 

Mean 301 1570 599 7.78 9.75 

CV% 29.3 37.0 65.9 39.3 28.4 

Cohort 6 

(1000 mg) 
3 

Mean 318 1980 417 4.96 7.45 

CV% 7.71 5.67 13.4 10.6 24.6 

AUClast  area under the concentration-time curve from 0 to time when drug was undetectable; 

CL_obs  observed clearance; Cmax  maximum concentration of drug; CV  coefficient of variation; 

IV  intravenous; q3w  every 3 weeks; t1/2  half-life; Vz_obs  observed apparent volume of distribution 

during the terminal phase 

 110 

 111 

Supplementary Table 2 Clinical pharmacokinetics of selicrelumab following single 112 

IV infusion (2 to 16 mg, q3w) during Cycle 1 113 
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Dose 

(mg) 
N 

Mean (CV%) 

Cmax 
(µg/mL) 

AUC0-6
a
 

(µg  h/mL) 
t1/2

b
 

(h) 

2  NA NA NA 

4 5 0.094 (53.4) 0.356 NA 

8 5 0.607 (46.0) 2.04 (46.9) 12 (65.4) 

10 5 0.772 (21.1) 3.25 (19.1) 9.55 (42.3) 

12 6 0.810 (40.1) 3.70 (36.7) 9.33 (42.5) 

16 3 1.10 (30) 4.83 (28) 8.10 (24.4) 

AUC0-6  area under the concentration-time curve from 0 to 6 h; Cmax  maximum concentration of drug; CV = 

coefficient of variation; NA = not applicable due to below level of quantification; t1/2  half-life 
a
 AUC was truncated to 6 hours for comparison purpose across the different selicrelumab doses since patients 

treated with low doses had below levels of quantification from 6 hours. 
b
 Elimination half-life to be interpreted cautiously as there was limited PK capture. 

 114 
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