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Supplemental Fig. 1 Noise induced variability (RC in color, green 0-10%, orange 10 to 20%, red >20%) as a function 

of SUV and volume for all normal tissue VOI for (a) [89Zr]antiCD20; 37MBq74inj (b) [89Zr]antiCD20; 18MBq74inj (c) 

[89Zr]antiEGFR; 18 MBq37inj and (d) [89Zr]antiCD44; 18 MBq37inj. 

 

  



Supplemental Table 1 Delineated organ and tumour volumes 

 Volume (mL) 

Brain 1190 ± 204 

Kidney 304 ± 79 
Lung 2788 ± 754 

Spleen 275 ± 163 

Liver 1817 ± 362 

Tumour 
89Zr-antiCD20 
89Zr-antiEGFR 
89Zr-antiCD44 

 
5.9 (1.5-261.4) 
3.2 (1.6-480.3) 

8.0 (1.80-467.4) 
Organ volumes (average ± SD), all mAbs, all timepoints 
Tumour volumes (median, range), last time point 
 

  



Supplemental Table 2 Normal tissue and tumour uptake of Zr-89-mAbs 
 
VOI type [89Zr]antiCD20 [89Zr]antiEGFR [89Zr]antiCD44 

37 MBq74inj 18 MBq74inj 18 MBq37inj 18 MBq37inj 

D0 

n=7
a

 

D3 

n=6
b

 

D6 

n=6
c
 

D0 

n=7
b

 

D3 

n=6
a

 

D6 

n=6
c
 

D0 

n=6
d 

D3 

n=6 

D6 

n=6 

D0 

n=12 

D1 

n=12 

D4 

n=12 

Brain 0.6  
(0.5-0.7) 

0.5  
(0.4-0.6) 

0.5  
(0.4-0.6) 

0.7  
(0.7-0.9) 

0.5  
(0.4-0.6) 

0.5  
(0.4-0.5) 

0.7  
(0.6-1.0) 

0.5  
(0.3-0.6) 

0.5  
(0.4-0.7) 

0.7  
(0.6-0.7) 

0.6  
(0.4-0.7) 

0.4  
(0.4-0.5) 

Kidney 3.2  
(3.0-3.9) 

3.5  
(3.1-4.2) 

3.2  
(1.4-2.4) 

3.2  
(3.0-3.8) 

3.5  
(3.0-4.1) 

3.4  
(3.2-4.1) 

3.6  
(3.1-4.1) 

3.2  
(1.9-3.8) 

3.0  
(2.5-3.4) 

3.4  
(2.9-3.6) 

3.8  
(3.1-4.4) 

3.1  
(2.4-3.4) 

Lung 2.3  
(1.9-2.4) 

1.6  
(1.4-1.7) 

1.5  
(1.1-1.6) 

2.3  
(2.2-2.4) 

1.6  
(1.5-1.7) 

1.5  
(1.2-1.6) 

1.9  
(1.7-2.8) 

1.5  
(0.8-2.1) 

1.8  
(1.1-1.9) 

1.8  
(1.4-2.0) 

1.5  
(1.3-1.9) 

1.3  
(1.1-1.4) 

Spleen 4.7  
(4.2-5.7) 

3.1  
(2.7-3.3) 

2.7  
(2.3-3.0) 

4.7  
(4.2-5.7) 

3.0  
(2.7-3.2) 

2.9 
(2.3-3.0) 

4.4  
(3.4-5.1) 

2.4 
(1.4-3.2) 

2.3  
(1.8-2.8) 

6.5  
(5.6-8.6) 

5.2  
(4.4-7.7) 

4.7 
 (3.4-6.9) 

Liver 5.9  
(5.6-6.5) 

5.3  
(4.6-5.7) 

4.9  
(4.0-5.8) 

5.9  
(5.6-6.4) 

5.3  
(4.5-5.7) 

4.8  
(4.2-5.8) 

6.3  
(5.7-7.6) 

9.7 
 (7.9-10.6) 

10.3  
(7.2-11.8) 

5.6  
(5.2-6.0) 

5.8  
(4.8-6.2) 

5.5 
(5.1-6.3) 

Combined 3.6  
(2.2-5.4) 

3.0  
(1.5-5.7) 

2.6  
(1.4-3.9) 

3.4  
(2.2-5.4) 

2.9  
(1.5-3.9) 

2.9  
(1.5-3.9) 

3.2  
(1.8-4.9) 

2.2  
(0.8-3.8) 

2.1  
(1.2-4.0) 

3.2  
(1.3-5.7) 

3.7  
(1.3-5.0) 

3.0 
(1.1-5.0) 

             

Blood pool 11.5  
(10.5-12.6) 

5.9  
(4.9-6.4) 

4.2  
(2.9-4.7) 

11.2  
(10.8-12.7) 

5.9  
(5.0-6.3) 

3.9  
(2.9-5.5) 

9.5  
(7.8-13.1) 

4.7  
(2.3-6.3) 

4.0  
(1.9-4.7) 

9.1  
(7.4-11.2) 

5.8  
(4.3-7.0) 

3.0  
(1.9-3.9) 

Bone marrow 2.8  
(2.4-2.9) 

1.9  
(1.8-2.8) 

2.2  
(1.8-3.1) 

2.7  
(2.2-2.9) 

1.9  
(1.7-2.7) 

3.5  
(2.6-4.1) 

2.6  
(2.1-3.0) 

2.3  
(1.5-2.8) 

2.5  
(1.8-3.0) 

3.9  
(3.1-4.5) 

3.0  
(2.4-4.2) 

3.2 
(2.8-4.9) 

             

Tumour - D3 

n=26 
D6 

n=32 
- D3 

n=26 
D6 

n=32 
- D3 

n=7 
D6 

n=7 
- D1 

n=19 
D4 

n=19 
SUVmax - 10.7 

(8.2-13.1) 
11.5 
(6.8-17.8) 

- 11.1 
(7.9-14.3) 

12.7 
(8.2-19.8) 

- 5.5 
(4.6-7.0) 

7.7 
(4.9-10.6) 

- 4.0 
(2.6-5.1) 

5.1 
(3.0-9.0) 

SUVpeak - 8.8 
(6.5-10.4) 

8.4 
(4.0-14.8) 

- 9.0 
(6.3-11.2) 

9.2 
(6.8-15.5) 

- 4.8 
(4.0-5.7) 

6.3 
(3.9-8.6) 

- 3.5 
(2.1-4.7) 

4.2 
(2.5-7.4) 

SUVmean - 6.9  
(5.7-7.8) 

7.2 
(4.0-10.7) 

- 6.3 
(4.7-8.1) 

7.5  
(4.7-10.8) 

- 3.3 
(2.5-4.4) 

3.9 
(2.4-5.6) 

- 2.2 
(1.7-2.9) 

3.3 
(2.0-4.9) 

 
Data is presented as median SUV (interquartile range). SUV calculated as the average of split 1 and split 2. 
n = number of VOIs per group. 
Combined = all VOIs of brain, kidney, lung, spleen and liver, analyzed together as one group.  
a No brain VOI obtained in patient 2 (outside field of view) and 6 (tumour localization in the nasopharynx).  
b No brain VOI obtained in patient 6 (tumour localization in the nasopharynx). 
c No kidney, lung, spleen, liver, blood pool, bone marrow in patient 2 (outside field of view). No brain VOI obtained in patient 6 (tumour localization in the nasopharynx). No brain VOI 
obtained in patient 1 (mismatch between low dose CT and PET image due to patient movement). 
d No brain VOI obtained in patient 8 (outside field of view). 



Supplemental Table 3 Mean differences (%) for normal tissue and tumour uptake of Zr-89-mAbs 

 [89Zr]antiCD20 [89Zr]antiEGFR [89Zr]antiCD44 

37 MBq74inj 18 MBq74inj 18 MBq37inj 18 MBq37inj 

D0 

n=7 
D3 

n=6 
D6 

n=6 
D0 

n=7 
D3 

n=6 
D6 

n=6 
D0 

n=6 
D3 

n=6 
D6 

n=6 
D0 

n=12 
D1 

n=12 
D4 

n=12 

Brain -1.5 2.4 0.3 0.3 2.0 -2.9 0.8 -0.6 0.9 -1.3 0.6 0.5 

Kidney 0.1 -1.5 -2.7 -0.1 0.4 1.3 -1.8 1.5 -0.8 0.2 0.4 -0.6 

Lung 0.2 -0.1 0.2 0.2 0.0 0.5 -0.2 0.3 -0.5 0.1 -0.1 1.4 

Spleen 0.2 0.0 -0.6 0.0 2.7 -8.3 2.1 2.3 -2.4 0.0 -0.4 0.8 

Liver -0.1 0.2 0.6 -0.1 -0.8 -0.9 0.7 0.2 -0.4 0.7 0.0 0.0 

Combined -0.2 0.1 -0.6 0.0 0.9 -1.7 0.3 0.7 -0.7 -0.1 0.1 0.4 

             

Blood pool 0.4 0.9 -12.7 0.4 6.8 -6.3 4.3 -3.1 -2.1 -2.9 2.3 0.5 

Bone marrow -5.7 3.4 1.6 -8.5 -7.0 13.9 -2.3 -0.1 6.3 0.3 -0.9 -5.5 

             

Tumour - D3 

n=26 
D6 

n=32 
- D3 

n=26 
D6 

n=32 
- D3 

n=7 
D6 

n=7 
- D1 

n=19 
D4 

n=19 

SUVmax - -4.1  0.3  - -5.0 1.7 - 9.5 1.3 - -3.0 -4.8 

SUVpeak - -4.9  0.4  - -4.7 2.0 - 9.4 4.5 - -2.6 -3.5 

SUVmean - -6.5  0.3  - -1.0 2.7 - 5.6 2.1 - -1.3 -2.3 

 
 

 
 

 

  



Supplemental Table 4  ICC for normal tissue uptake of Zr-89-mAbs  

 
 

 

ICC (lower-upper 95% CI)  [89Zr]antiCD20 (37 MBq74inj) 

D0 D3 D6 

Brain 0.92 (0.16-0.99) 0.99 (0.90-1.00) 0.99 (0.89-1.00) 

Kidney 1.00 (0.99-1.00) 0.99 (0.94-1.00) 0.99 (0.85-1.00) 

Lung 1.00 (0.99-1.00) 1.00 (1.00-1.00) 1.00 (1.00-1.00) 
Spleen 1.00 (0.99-1.00) 0.97 (0.81-1.00) 0.98 (0.81-1.00) 

Liver 1.00 (0.99-1.00) 1.00 (0.99-1.00) 1.00 (0.99-1.00) 

    

 [89Zr]antiCD20 (18 MBq74inj) 

 D0 D3 D6 
Brain 1.00 (0.97-1.00) 0.96 (0.73-1.00) 1.00 (0.96-1.00) 

Kidney 0.99 (0.97-1.00) 0.98 (0.91-1.00) 0.98 (0.83-1.00) 

Lung 1.00 (0.98-1.00) 1.00 (0.99-1.00) 1.00 (0.99-1.00) 

Spleen 0.99 (0.96-1.00) 0.86 (0.39-0.98) 0.81 (0.10-0.98) 

Liver 1.00 (0.99-1.00) 1.00 (0.78-1.00) 0.99 (0.94-1.00) 

    
 [89Zr]antiEGFR (18 MBq37inj) 

 D0 D3 D6 

Brain 1.00 (0.97-1.00) 0.99 (0.94-1.00) 0.99 (0.97-1.00) 

Kidney 0.97 (0.85-1.00) 0.99 (0.96-1.00) 0.97 (0.78-1.00) 

Lung 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (0.99-1.00) 

Spleen 0.99 (0.92-1.00) 1.00 (0.97-1.00) 0.98 (0.89-1.00) 
Liver 1.00 (0.99-1.00) 1.00 (0.99-1.00) 1.00 (1.00-1.00) 

    

 [89Zr]antiCD44 (18 MBq37inj) 

 D0 D1 D4 

Brain 1.00 (0.99-1.00) 1.00 (1.00-1.00) 0.99 (0.97-1.00) 

Kidney 1.00 (0.99-1.00) 1.00 (0.99-1.00) 0.98 (0.93-0.99) 
Lung 1.00 (1.00-1.00) 1.00 (1.00-1.00) 0.99 (0.97-1.00) 

Spleen 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (0.99-1.00) 

Liver 1.00 (1.00-1.00) 1.00 (1.00-1.00) 1.00 (1.00-1.00) 


