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Claims In response to second Written Opinion 

1. A radioimmunoconjugate comprising, 
- a monoclonal antibody targeting CD37, 
- an optional (inker, 
- a radionuclide, 

for use in upregulating antigen expression of an antigen on the sur^ce of B-ceii 
cancer celis, wherein; 

- the upregulated antigen is CD20, 
- the upregulation is followed by anti-CD20 antibody therapy in a single 

administration or in a repeated administration pattern, and 
- the administration of anti-CD20 antibody is 0-1/days after administration 

of radioimmunoconjugate, 

2. a) A radioimmunoconjugate comprising, 
15 - a monoclonal antibody targeting CD37, 

- an optional linker, 
- a radionuclide, and 
b) an anti-CD20 antibody, 

20 for use in the treatment of a BHZ&II malignancy selected from the group consisting 
of non-Hodgkin lymphoma, adute Lymphoblastic Leukemia, and chronic 
lymphocytic leukemia, wherein; 
- the radioimmunoconjugate upreguiates antigen expression of an antigen 
expressed on the surface of B-cell cancer cells, 

25 - the upregulated antigen is CD20, 
- the upregulation is followed by anti-CD20 antibody therapy in a single 
administrdtiocror in a repeated administration pattern, and 
- the administration of anti-CD20 antibody is 0-15 days after administration of 
radioimrminoconjugate. 

;he radioimmunoconjugate and anti-CD20 antibody according to claims 1-2, 
therein the administration of anti-CD20 antibody is at least one day after 

radioimmunoconjugate administration. 
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4. The radioimmunoconjugate for the use according to claim 1, wherein the anp^ 

CD20 antibody is rituximab or obinutuzumab. 

5. The radioimmunoconjugate for the use according to anyone of claim£ 1-4, 
5 wherein the upregulation is done prior to immunotherapy or immun^fconjugate 

therapy in a patient suffering from cancer. 

6. The radioimmunoconjugate for the use according to anyone of claims 5, 
wherein the patient is suffering from a B-ceil maiignancyselected from the group 

10 consisting of non-Hodgkin lymphoma and chronic lymphocytic leukemia. 

7. The radioimmunoconjugate for the use according to anyone of claims 1-6, 
wherein the radiolabeled monoclonal antibody is HH1. 

15 8. The radioimmunoconjugate for the i/se according to anyone of claims 1-7, 
wherein the linker is a chelating linker selected from the group consisting of p-
SCN-bn-DOTA, DOTA-NHS-ester/p-SCN-Bn-DTPA and CHX-A"~DTPA. 

9. The radioimmunoconjugate for the use according to anyone of claims 1-8, 
20 wherein the radionuclicyis selected from the group consisting of 47Sc, S7Cu; 90Y, 

io5R|1/ u7mSn, 131I, lWTb, l53Sm, 16ITb, 165Dy, 177Lu, 1B6Re, 1B8Re, 211 At, 212Pb, 
li2Bl, 2138i, 223Ra, fAKa, 22SAc, and 227Th. 

10. The radtmmmunoconjugate for the use according to anyone of claims 1-9, 
25 wherein we radioimmunoconjugate is formulated as a pharmaceutical 

composftion. 
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11. The radioimmunoconjugate for the use according to anyone of claims 1-10, 

wherein the pharmaceutical composition comprises one or more pharmaceutically / 

acceptable carriers or adjuvants. / 

12. Use of a radioimmunoconjugate comprising, a monoclonal antibody targeting 

CD37, an optional linker, and a radionuclide, in the manufacture of a medicament 

for treating a B-cell malignancy selected from the group consisting oftrton-Hodgkin 

lymphoma, acute Lymphoblastic Leukemia, and chronic lymphocytrc leukemia, the 

use comprising; / 

- a radioimmunoconjugate, to be administered, comprising, / 

- a monoclonal antibody targeting CD37, / 

- an optional linker, / 

- a radionuclide, and / 

- an anti-CD20 antibody to be administered^ wherein 

the radioimmunoconjugate upregulates/antigen expression of an antigen expressed 

on the surface of B-cell cancer cells, me upregulated antigen is CD20, the 

upregulation is followed by anti-C|220 antibody therapy to be administered in a 

single administration or in a repeated administration pattern, and wherein anti~CD20 

antibody is to be administered 0-15 days after administration of 

radioimmunoconjugate. / 
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Thus, it is known in the field that external beam high doserate irradiation can cause 

increased antigen expression and that radioimmunotherapy and monoclonal antibody 

therapy can cause reduced antigen expression in cancer cells. 

5 The present standard of administration radioimmunotherapy as a reduction treatment, 

e.g., rituximab (the antibody) is given as a conditioning treatment before Zevalin (the 

radioimmunoconjugate). 

A problem with this approach is that experimental work and clinical data have indicated 

10 that antibody therapy can cause antigen drift that is a selection pressure towards cells with 

low antigen expression, which become treatment resistant (Musto and D'Auria, 2011). This 

has also been indicated in experimental RIT (Eigstrom et al, 2012). 

Therefore would a targeted therapeutic option that could cause the opposite, i.e., an 

15 increase of antigens on treated ceils be a very valuable therapeutic tool. 

Summary 

The present disclosure relates to radioimmunoconjugates that are capable of 

upregulating expression of one or more antigens. The upregulated antigens can be the 

antigens that are targeted by the radioimmunoconjugates, different antigens 

20 expressed on the same cells or a combination. 

This expression allows targeting and specific inhibition of cancer cells and cells of the 

immune system. 

In one ospcctexample. the present invention refers to disclosed herein is a 

radioimmunoconjugate comprising a monoclonal antibody targeting CD37, an optional 

25 linker, a radionuclide, in upregulating antigen expression of an antigen on the surface 

of B-cell cancer cells, wherein; the upregulated antigen is CD20, the upregulation is 

followed by anti-CD20 antibody therapy in a single administration or in a repeated 

administration pattern, and the administration of anti-CD20 antibody is 0-15 days 

after administration of radioimmunoconjugate. In another aspect, the present 

30 invention refers to a) a radioimmunoconjugate comprising, a monoclonal antibody 

targeting CD37, an optional linker, a radionuclide, and b) an anti-CD20 antibody, for 

use in the treatment of a B-cell malignancy selected from the group consisting of non-

Hodgkin lymphoma, acute Lymphoblastic Leukemia, and chronic lymphocytic 

leukemia, wherein the radioimmunoconjugate upreguiates antigen expression of an 

35 antigen expressed on the surface of B-cell cancer cells, the upregulated antigen is 

CD20, the upregulation is followed by anti-CD20 antibody therapy in a single 

administration or in a repeated administration pattern, and the administration of anti-

CD20 antibody is 0-15 days 



2a 

after administration of radioimmunoconjugate. In yet another aspect, the present 

invention refers to use of a radioimmunoconjugate comprising, a monoclonal antibody 

targeting CD37, an optional linker, and a radionuclide, in the manufacture of a 

medicament for treating a B-cell malignancy selected from the group consisting of 

5 non-Hodgkin lymphoma, acute Lymphoblastic Leukemia, and chronic lymphocytic 

leukemia, the use comprising a radioimmunoconjugate, to be administered, 

comprising, a monoclonal antibody targeting CD37, an optional linker, a radionuclide, 

and an anti-CD20 antibody to be administered, wherein the radioimmunoconjugate 

upregulates antigen expression of an antigen expressed on the surface of B-cell 

10 cancer cells, the upregulated antigen is CD20, the upregulation is followed by anti-

CD20 antibody therapy to be administered in a single administration or in a repeated 

administration pattern, and wherein anti-CD20 antibody is to be administered 0-15 

days after administration of radioimmunoconjugate. 

Thus, one example of the present disclosure describes a radioimmunoconjugate 

15 comprising a monoclonal antibody, an optional linker, and a radionuclide, for use in 

upreguiating antigen expression of one or more antigens. 

In one example of the present disclosure are the one or more upregulated antigens 

expressed on the surface of B-cell cancer cells. 

20 In one aspect, the present invention refers to use of a radioimmunoconjugate 

25 

30 

selected from the i arouo consist!! no of n< Dn-Hodakin ivmohoma. acute : Lymphoblastic 

i pukemia. and cf ironic Ivmohocv 'tic ieul* cemia. the i jse comorisina a 

radioimmunoconi iuaate, to be ad ministe ?red, comor isina, a monoclon al antibodv 

targeting CD37. ; 3n optional link< 2r, a ra: dionuclide. and an anti-CD20 antibodv to be 

administered, wh ierein the radioi mmunc )coniuaate upreaulates antia< =n expression of 

an antiaen exore ssed on the sur face of B-cell cano er cells, the uorea iulated antiaen is 

C.D20. the uoreat jlation is follow =d bv a nti-CD20 at itibodv theraov tc > be administered 

in a sinale admin istration or in a repeat ed adminisi rration pattern, ar id wherein anti-

CD2Q antibody is to be administered 0-15 davs after administration of 

radioimmunocomuaate. 
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Claims 

1. Use of. a radioimmunoconjugate comprising, a monoclonal antibody targeting 

CD37, an optional linker, and a radionuclide, in the manufacture of a medicament 

for treating a B-cell malignancy selected from the group consisting of non-Hodgkin 

lymphoma, acute Lymphoblastic Leukemia, and chronic lymphocytic leukemia, the 

use comprising: 

- a radioimmunoconjugate, to be administered, comprising, 

- a monoclonal antibody targeting CD37, 

- an optional linker, 

- a radionuclide, and 

- an anti-CD20 antibody to be administered, wherein 

the radioimmunoconjugate upregulates antigen expression of an antigen expressed 

on the surface of B-cell cancer cells, the upregulated antigen is CD20, the 

upregulation is followed by anti-CD20 antibody therapy to be administered in a 

single administration or in a repeated administration pattern, and wherein anti-CD20 

antibody is to be administered 0-15 days after administration of 

radioimmunoconjugate. 

2. The use of the radioimmunoconjugate according to claim 1, wherein the 

administration of anti-CD20 antibody is at least one day after radioimmunoconjugate 

administration. 

3. The use of the radioimmunoconjugate according to claims 1-2, wherein the anti-

CD20 antibody is rituximab or obinutuzumab. 

4. The use of the radioimmunoconjugate according to any one of claims 1-3, 

wherein the upregulation is done prior to immunotherapy or immunoconjugate 

therapy in a patient suffering from cancer. 
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5. The use of the radioimmunoconjugate according to any one of claims 1-4, 

wherein the patient is suffering from a B-ceil malignancy selected from the group 

consisting of non-Hodgkin lymphoma and chronic lymphocytic leukemia. 

6. The use of the radioimmunoconjugate according to any one of claims 1-5, 

wherein the radiolabeled monoclonal antibody is selected from the group consisting 

of HH1, chimeric HH1, humanized HH1, chHHl.l, or chHH1.3. 

7. The use of the radioimmunoconjugate according to any one of claims 1-6, 

wherein the linker is a chelating linker selected from the group consisting of p-SCN-

bn~DOTA, DOTA-NHS-ester, p-SCN-Bn-DTPA and CHX-A"-DTPA. 

8. The use of the radioimmunoconjugate according to any one of claims 1-7, 

wherein the radionuclide is selected from the group consisting of 47Sc, 67Cu, 90Y, 
105Rh, 117mSn, 131I, 149Tb, 153Sm, 161Tb, 165Dy, 177Lu, 186Re, 188Re, 211At, 212Pb, 212Bi, 
213Bi, 223Ra, 224Ra, 225Ac, and 227Th. 

9. The use of the radioimmunoconjugate according to any one of claims 1-8, 

wherein the radioimmunoconjugate is formulated as a pharmaceutical composition. 

10. The use of the radioimmunoconjugate according to any one of claims 1-9, 

wherein the pharmaceutical composition comprises one or more pharmaceutical^ 

acceptable carriers or adjuvants. 


