
CLAIMS 

What is claimed is: 

1. 	A method for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample, comprising the steps of: 

(a) contacting a sample that may contain the anti-drug antibody with a mutant 

therapeutic antibody comprising one, two, three, four, five, or six amino acid mutations in the 

CDR sequences of the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein 

the relative binding affinity of the mutant therapeutic antibody to human IgE is 10% or less of 

the relative binding affinity of the therapeutic anti-IgE antibody to said human IgE; and 

(b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody. 

2. 	The method of claim 1, wherein the relative binding affinity of the mutant therapeutic 

antibody to the human IgE is 5% or less of the relative binding affinity of the therapeutic 

anti-IgE antibody to the human IgE. 

3. 	The method of claim 1 or 2, wherein the relative binding affinity of the mutant 

therapeutic antibody to the human IgE is 2.5% or less of the relative binding affinity of the 

therapeutic anti-IgE antibody to the human IgE. 

4. 	The method of any one of claims 1-3, wherein the relative binding affinity of the 

mutant therapeutic antibody to the human IgE is 1 % or less of the relative binding affinity of 

the therapeutic anti-IgE antibody to the human IgE. 

5. 	The method of any one of claims 1-4, wherein the relative binding affinity is 

measured by comparing the binding to the human IgE in an ELISA assay. 

6. 	A method for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample, comprising the steps of: 

(a) contacting a sample that may contain the anti-drug antibody with a mutant 

therapeutic antibody comprising one, two, three, four, five, or six amino acid mutations in the 

CDR sequences of the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein 
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the potency of the mutant therapeutic antibody to human IgE is 10% or less of the potency of 

the therapeutic anti-IgE antibody to said human IgE; and 

(b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody. 

7. The method of any one of claims 1-6, wherein the therapeutic anti-IgE antibody is 

omalizumab, and the mutant therapeutic antibody comprises one, two, or three amino acid 

mutations in the first CDR of the light chain. 

8. The method of claim 7, wherein the mutant therapeutic antibody comprises the heavy 

chain amino acid sequence of SEQ ID NO:2 and the light chain amino acid sequence of SEQ 

ID NO:1, wherein amino acid 

chain. 

Asp at positions 30, 32, and 34 are substituted in the light 

9. The method of claim 8 , wherein the mutant therapeutic antibody comprises the heavy 

chain amino acid sequence of SEQ ID NO:2 and the light chain amino acid sequence of SEQ 

ID NO: 1 with amino acid substitutions of Asp to Ala at positions 30, 32, and 34. 

10. The method of any one of 

captured to a surface. 

claims 1-9, wherein the mutant therapeutic antibody is 

11. The method of claim 

immobilized to the surface. 

10, wherein the mutant therapeutic antibody is directly 

12. The method of claim 10, wherein the mutant therapeutic antibody is labeled and is 

captured to the surface through a capture agent that specifically binds to the label, wherein 

the capture agent is immobilized to the surface. 

13. The method of claim 12, 

streptavidin. 

wherein the label is biotin and the capture agent is 

14. The method of claim 

anti-digoxigenin antibody. 

12, wherein the label is digoxigenin and the capture agent is an 
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15. The method of any one of claims 1-14, wherein the sample is contacted with the 

mutant therapeutic antibody that is captured to a surface. 

16. The method of any one of claims 1-14, wherein the sample is contacted with the 

mutant therapeutic antibody before the mutant therapeutic antibody is captured to a surface. 

17. The method of any one of claims 1-16, wherein the binding of the anti-drug 

antibodies to the mutant therapeutic antibody is detected with a detecting agent. 

18. The method of claim 17, wherein the detecting agent is an Fa,Rla polypeptide that 

binds to an Fe region of a human IgE. 

19. The method of claim 18, wherein the FccRIa polypeptide comprises an extracellular 

domain of an FccRIa subunit. 

20. The method of claim 19, wherein the FccRla polypeptide comprises an extracellular 

domain of an FccRla subunit fused to an IgG constant region. 

21. The method of any one of claims 18-20, wherein the FccRIa polypeptide is labeled. 

22. The method of claim 21, wherein the label on the FecRla polypeptide is selected from 

the group consisting of biotin, digoxigenin, ruthenium, a radiologic label, a photoluminescent 

label, a chemiluminescent label, a fluorescent label, an electrochemiluminescent label, and an 

enzyme label. 

23. The method of claim 21 or 22, wherein the label on the FccRIa polypeptide is 

detected by a second detecting agent that specifically binds to the label on the FccRIa 

polypeptide. 

24. The method of any one of claims 1-6 and 10-23, wherein the therapeutic anti-IgE 

antibody is omalizumab. 

25. The method of any one of claims 1-24, wherein the sample contains human serum or 

plasma. 
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26. The method of claim 25, wherein the serum or plasma contains the therapeutic 

antibody. 

27. The method of claim 25, wherein the serum or plasma does not contain the 

therapeutic antibody. 

28. The method of any one of claims 1-27, further comprising a step of comparing the 

binding of the anti-drug antibodies to the mutant therapeutic antibody detected in step b) to a 

reference. 

29. The method of claim 28, wherein the reference is the detected binding between the 

mutant therapeutic antibody and a control antibody. 

30. The method of claim 29, wherein the control antibody is a positive control antibody 

that binds both the therapeutic anti-IgE antibody and the mutant therapeutic antibody with 

similar affinity. 

31. The method of claim 30, wherein the positive control antibody comprises a heavy 

chain variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light 

chain variable region comprising the amino acid sequence shown in SEQ ID NO:8. 

32. A kit for detecting an anti-drug antibody of IgE isotype that binds to a therapeutic 

anti-IgE antibody in a sample comprising: 

(a) a mutant therapeutic antibody comprising one, two, three, four, five, or six amino 

acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti- 

IgE antibody, wherein the relative binding affinity of the mutant therapeutic antibody to 

human IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody 

to human IgE; 

(b) a detecting agent that binds to an Fc region of a human IgE; and 

(c) a positive control antibody that binds both the therapeutic anti-IgE antibody and 

the mutant therapeutic antibody, wherein difference between relative binding affinities of the 

positive control antibody to the therapeutic anti-IgE antibody and to the mutant therapeutic 

antibody is less than 50%. 
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33. 	The kit of claim 32, wherein the detecting agent is an FccRIa polypeptide 

comprising an extracellular domain of an FccRIa subunit. 

34. 	The kit of claim 33, wherein the FeeRla polypeptide comprises an extracellular 

domain of an FccRIa subunit fused to an IgG constant region. 

35. 	The kit of claim 32-34, wherein the positive control antibody comprises a heavy chain 

variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light chain 

variable region comprising the amino acid sequence shown in SEQ ID NO:8. 

36. 	A kit for detecting an anti-drug antibody of IgE isotype that binds to a therapeutic 

anti-IgE antibody in a sample comprising: 

(a) a mutant therapeutic antibody comprising one, two, three, four, five, or six amino 

acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti- 

IgE antibody, wherein the potency of the mutant therapeutic antibody to human IgE is 10% or 

less of the potency of the therapeutic anti-IgE antibody to human IgE; 

(b) a detecting agent that binds to an Fc region of a human IgE; and 

(c) a positive control antibody that binds both the therapeutic anti-IgE antibody and 

the mutant therapeutic antibody, wherein difference between relative binding affinities of the 

positive control antibody to the therapeutic anti-IgE antibody and to the mutant therapeutic 

antibody is less than 50%. 

37. 	The kit of claim 36, wherein the detecting agent is an FccRla polypeptide comprising 

an extracellular domain of an FceRla subunit. 

38. 	The kit of claim 37, wherein the FccRIa polypeptide comprises an extracellular 

domain of an FccRIa subunit fused to an IgG constant region. 

39. 	The kit of claim 36-38, wherein the positive control antibody comprises a heavy chain 

variable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light chain 

variable region comprising the amino acid sequence shown in SEQ ID NO:8. 
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40. 	A method for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample, comprising the steps of: 

(a) contacting a sample that may contain the anti-drug antibody with (i) a mutant 

therapeutic antibody and (ii) an FesRla polypeptide that binds to an Fc region of a human 

IgE, wherein the mutant therapeutic antibody comprises one, two, three, four, five, or six 

amino acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic 

anti-IgE antibody, and the relative binding affinity of the mutant therapeutic antibody to 

human IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody 

to said human IgE; 

(b) capturing the mutant therapeutic antibody to a surface; and 

(c) detecting binding of the anti-thug antibody to the mutant therapeutic antibody. 

41. 	The method of claim 40, wherein excess amount of EcaRIa polypeptide is contacted 

with the sample in step (a). 

42. 	The method of claim 41, wherein at least 10-fold excess of FccRIa polypeptide is 

contacted with the sample in step (a). 

43. 	The method of any one of claims 40-42, wherein the FccRIa polypeptide comprises 

an extracellular domain of an FccRIa subunit. 

44. 	The method of any one of claims 40-43, wherein the mutant therapeutic antibody is 

labeled and is captured to the surface by a capture agent that specifically binds to the label. 

45. 	The method of claim 44, wherein the label is biotin and the surface is coated with 

streptavidin. 

46. 	The method of any one of claims 40-45, wherein the binding of the anti-drug antibody 

to the mutant therapeutic antibody is detected by a labeled anti-human IgE antibody. 

47. 	The method of any one of claims 40-45, wherein the FccRIa polypeptide is labeled 

and the binding of the anti-drug antibody to the mutant therapeutic antibody is detected by a 

detecting agent that specifically binds to the label on the FcaRIa polypeptide. 
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48. 	A kit for detecting an anti-drug antibody of IgE isotype that binds to a therapeutic 

anti-IgE antibody in a sample comprising: 

(a) a mutant therapeutic antibody comprising one, two, three, four, five, or six amino 

acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti- 

IgE antibody, wherein the relative binding affinity of the mutant therapeutic antibody to 

human IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody 

to human IgE; 

(b) an FccRIa polypeptide that binds to an Fc region of a human IgE; and 

(c) a positive control antibody that binds both the therapeutic anti-IgE antibody and 

the mutant therapeutic antibody, wherein difference between relative binding affinities of the 

positive control antibody to the therapeutic anti-IgE antibody and to the mutant therapeutic 

antibody is less than 50%. 

49. 	The kit of claim 48, further comprising an anti-human IgE antibody. 

50. 	The kit of claim 49, wherein the anti-human IgE antibody is labeled. 

51. 	The kit of any one of claims 48-50, wherein the FcaRIa polypeptide is labeled. 

52. 	The kit of any one of claims 48-51, further comprising a detecting agent that 

specifically binds to the label on the FccRla polypeptide. 

53. 	A method for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample, comprising the steps of: 

(a) preincubating a sample that may contain the anti-drug antibody with excess 

amount of an FccRIa polypeptide that binds to an Fc region of a human IgE; 

(b) incubating the preincubated sample from step (a) with the therapeutic anti-IgE 

antibody or a mutant therapeutic antibody comprising one, two, three, four, five, or six amino 

acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti- 

IgE antibody, and the relative binding affinity of the mutant therapeutic antibody to human 

IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody to said 

human IgE; and 

(c) detecting binding of the anti-drug antibody to the therapeutic anti-IgE antibody or 

the mutant therapeutic antibody. 
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54. The method of claim 53, wherein at least 10-fold excess of FesRla po ypeptide is 

preincubated with the sample in step (a). 

55. The method of any one of claims 53 or 54, wherein the therapeutic anti-IgE antibody 

or the mutant therapeutic antibody is captured to a surface before or after incubating with the 

sample in step (b). 

56. The method of any one of claims 53-55, wherein the therapeutic anti-IgE antibody or 

the mutant therapeutic antibody is directly immobilized to a surface before 

incubating with the sample in step (b). 

57. The method of any one of claims 53-55, wherein the therapeutic anti-lgE antibody or 

the mutant therapeutic antibody is labeled and is captured to the surface through an 

immobilized capture agent that specifically binds to the label. 

58. The method of claim 57, wherein the therapeutic anti-IgE antibody or the mutant 

therapeutic antibody is labeled with biotin and is captured to a streptavidin coated surface. 

59. The method of any one of claims 53-58, wherein the binding of the anti-drug antibody 

to the therapeutic anti-IgE antibody or the mutant therapeutic antibody is detected by a HRP 

conjugated anti-human IgE antibody. 

60. The method of any one of claims 53-58, wherein the FccRla polypeptide is labeled, 

and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or the mutant 

therapeutic antibody is detected by detecting the label. 

61. The method of claim 60, wherein the Feata polypeptide is labeled with digoxigenin, 

and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or the mutant 

therapeutic antibody is detected by a HRP conjugated anti-digoxigenin antibody. 

62. The method of claim 60, wherein the FcsRIa polypeptide is labeled with ruthenium, 

and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or the mutant 

therapeutic antibody is detected via electrochemiluminescence. 
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63. 	A method of identifying a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody, comprising the steps of: 

(a) contacting a sample from the patient with a mutant therapeutic antibody 

comprising one, two, three, four, five, or six amino acid mutations in the CDR sequences of 

the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein the relative binding 

affinity of the mutant therapeutic antibody to human IgE is 10% or less of the relative binding 

affinity of the therapeutic anti-IgE antibody to said human IgE; 

and 

(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic 

antibody, wherein the presence and/or the level of the anti-drug antibody indicate the patient 

has a risk of anaphylactic reaction to the therapeutic anti-IgE antibody. 

64. 	A method of identifying a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody, comprising the steps of: 

(a) contacting a sample from the patient with a mutant therapeutic antibody 

comprising one, two, three, four, five, or six amino acid mutations in the CDR sequences of 

the heavy and/or light chain of the therapeutic anti-IgE antibody, wherein the potency of the 

mutant therapeutic antibody to human IgE is 10% or less of the potency of the therapeutic 

anti-IgE antibody to said human IgE; and 

(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic 

antibody, wherein the presence and/or the level of the anti-drug antibody in the sample 

indicates that the patient has a risk of anaphylactic reaction to the therapeutic anti-IgE 

antibody. 

65. 	A method of identifying a patient having a risk of 	aphylactic reaction to a 

therapeutic anti-IgE antibody, comprising the steps of: 

(a) contacting a sample from a patient with (i) a mutant therapeutic antibody and (ii) 

an FcaRla polypeptide that binds to an Fc region of a human IgE, wherein the mutant 

therapeutic antibody comprises one, two, three, four, five, or six amino acid mutations in the 

CDR sequences of the heavy and/or light chain of the therapeutic anti-IgE antibody, and the 

relative binding affinity of the mutant therapeutic antibody to human IgE is 10% or less of the 

relative binding affinity of the therapeutic anti-IgE antibody to said human IgE; 

(b) capturing the mutant therapeutic antibody to a surface; and 
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(c) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic 

antibody, wherein the presence and/or the level of the anti-drug antibody in the sample 

indicates that the patient has a risk of anaphylactic reaction to the therapeutic anti-IgE 

antibody. 

66. 	A method of identifying a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody, comprising the steps of: 

(a) preincubating a sample from a patient with excess amount of an FccRla 

polypeptide that binds to an Fc region of a human IgE; 

(b) incubating the preincubated sample from step (a) with the therapeutic anti-IgE 

antibody or a mutant therapeutic antibody comprising one, two, three, four, five, or six amino 

acid mutations in the CDR sequences of the heavy and/or light chain of the therapeutic anti- 

IgE antibody, and the relative binding affinity of the mutant therapeutic antibody to human 

IgE is 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody to said 

human IgE; and 

(c) detecting binding of an anti-drug antibody of IgE isotype to the therapeutic anti- 

IgE antibody or the mutant therapeutic antibody, wherein the presence and/or the level of the 

anti-drug antibody in the sample indicates that the patient has a risk of anaphylactic reaction 

to the therapeutic anti-IgE antibody. 

67. 	Use of a therapeutic anti-IgE antibody in the manufacture of a medicament for 

treating an IgE-mediated disorder in a patient, wherein the level of an anti-drug antibody of 

IgE isotype 	 has been detel to a therapeutic anti-IgE antibody that 	 mined according to the 

method of any one of claims 63-66 does not indicate that the patient has a risk of 

anaphylactic reaction to the therapeutic anti-IgE antibody. 
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CLAIMS 

What is claimed is: 

1. 	A method for detecting an anti-drug antibody of IgE isotype that binds to 

therapeutic anti-IgE antibody in a sample, comprising the steps of: 

(a) contacting a sample that may contain the anti-drug antibody with a mut 

therapeutic antibody comprising at least one amino acid mutation from the thera ,,eutic anti- 

IgE antibody, wherein the relative binding affinity of the mutant therapeutic 	body to 

human IgE is about 10% or less of the relative binding affinity of the ther seutic anti-IgE 

antibody to said human IgE; and 

(b) detecting binding of the anti-drug antibody to the mutant lerapeutic antibody. 

2. 	The method of claim 1, wherein the relative bi 4 ing affinity of the mutant 

therapeutic antibody to the human IgE is about 5% or less 	the relative binding affinity of 

the therapeutic anti-IgE antibody to the human IgE. 

3. 	The method of claim 1 or 2, where 	the relative binding affinity of the mutant 

therapeutic antibody to the human IgE is about 	.5% or less of the relative binding affinity of 

the therapeutic anti-IgE antibody to the hum. 	IgE 

4. 	The method of any one 'If claims 1-3, wherein the relative binding affinity of 

the mutant therapeutic antibody tot e human IgE is about 1% or less of the relative binding 

affinity of the therapeutic anti-I:.' antibody to the human IgE. 

5. 	The metho 	of any one of claims 1-4, wherein the relative binding affinity is 

measured by comparin 	he binding to the human IgE in an ELISA assay. 

6. 	A 	ethod for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic ant-IgE antibody in a sample, comprising the steps of: 

(a) •ntacting a sample that may contain the and-drug antibody with a mutant 

therapeu c antibody comprising at least one amino acid mutation from the therapeutic anti- 

IgE ae ibody, wherein the potency of the mutant therapeutic antibody to human IgE is about 

10 o or less of the potency of the therapeutic anti-IgE antibody to said human IgE: and 

(b) detecting binding of the anti-drug antibody to the mutant therapeutic antibody. 
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7. The method of any one of claims 1-6, wherein the mutant therapeutic antibod,  

comprises one, two, three, four, five, or six amino acid mutations in the CDR sequences o 

the heavy and/or light chain of the therapeutic anti-IgE antibody. 

8. The method of any one of claims 1-7, wherein the therapeutic anti 	E 

antibody is omalizumab, and the mutant therapeutic antibody comprises one, t o, or three 

amino acid mutations in the first CDR of the light chain. 

9. The method of claim 8, wherein the mutant therapeuti antibody comprises the 

heavy chain amino acid sequence of SEQ ID NO:2 and the light c do amino acid sequence 

of SEQ ID NO:1, wherein amino acid Asp at positions 30, 32, a d 34 are substituted in the 

light, chain. 

10. The method of claim 9, wherein the mu n therapeutic antibody comprises the 

heavy chain amino acid sequence of SEQ ID NO:2 	d the light chain amino acid sequence 

of SEQ ID NO:1 with amino acid substitutions o Asp to Ala at positions 30, 32, and 34. 

11. The method of any one of cl ims 1-10, wherein the mutant therapeutic 

antibody is captured to a surface. 

12. The method of c al 	11, wherein the mutant therapeutic antibody is directly 

immobilized to the surface. 

13. The methoe of claim 11, wherein the mutant therapeutic antibody is labeled 

and is captured to the s rface through a capture agent that specifically binds to the label, 

wherein the capture, s gent is immobilized to the surface. 

14. he method of claim 13, wherein the label is biotin and the capture agent is 

streptavidi 

15. The method of claim 13, wherein the label s digoxigenin and the capture 

aga tis an anti-digoxigenin antibody. 
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16. The method of any one of claims 1-15, wherein the sample is contacted with 

the mutant therapeutic antibody that is captured to a surface. 
/ 

17. The method of any one of claims 1-15, wherein the sample is contacted with  

the mutant therapeutic antibody before the mutant therapeutic antibody is captures to a 

surface. 

18. The method of any one of claims 1-17, wherein the bind 	of the anti-drug 

antibodies to the mutant therapeutic antibody is detected with a detect 	g agent. 

19. The method of claim 18, wherein the detecting ar nt is an FcaRIa polypeptide 

that binds to an Fc region of a human IgE. 

20. The method of claim 19, wherein the Fez * Ia polypeptide comprises an 

extracellular domain of an FccRIa subunit. 

21. The method of claim 20, wherei n the FcaRIa polypeptide comprises an 

extracellular domain of an FcaRIa subunit f 	ed to an IgG constant region. 

22. The method of any one of claims 19-21, wherein the FccRIa polypeptide is 

labeled. 

23. The method o 	aim 22, wherein the label on the FcaRIa polypeptide is 

selected from the group co cisting of biotin, digoxigenin, ruthenium, a radiologic label, a 

photoluminescent label, 	chemiluminescent label, a fluorescent label, an 

electrochemiluminesc nt label, and an enzyme label. 

24. T e method of claim 22 or 23, wherein the label on the FcaRIa polypeptide is 

detected by a second detecting agent that specifically binds to the label on the FcaRIa 

polypeptide.  

25. The method of any one of claims 1-7 and 11-24, wherein the therapeutic anti- 

Ig 	antibody is omalizumab. 
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26. 	The method of any one of claims 1-25, wherein the sample contains human  

serum or plasma. 

	

27. 	The method of claim 26, wherein the serum or plasma contains the therapeutic 

antibody. 

	

28. 	The method of claim 26, wherein the serum or plasma do- 	not contain he 

therapeutic antibody. 

	

29. 	The method of any one of claims 1-28, further co 	prising a step of comparing 

the binding of the anti-drug antibodies to the mutant therape 	c antibody detected in step b) 

to a reference. 

	

30. 	The method of claim 29, wherein the 	ference is the detected binding 

between the mutant therapeutic antibody and a co 'rol antibody. 

	

31. 	The method of claim 30, wherein the control antibody is a positive control 

antibody that binds both the therapeutic a. 	gE antibody and the mutant therapeutic 

antibody with similar affinity. 

	

32. 	The method of cla 	31, wherein the positive control antibody comprises a 

heavy chain variable region c 	prising the amino acid sequence shown in SEQ ID NO:7 and 

a light chain variable regio comprising the amino acid sequence shown in SEQ ID NO:8. 

	

33. 	A kit 	r detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-Ig . antibody in a sample comprising: 

(a) a mu ant therapeutic antibody comprising at least one amino acid mutation from 

the therapeut 	anti-IgE antibody, wherein the relative binding affinity of the mutant 

therapeuti antibody to human IgE is about 10% or less of the relative binding affinity of the 

therapeutic anti-IgE antibody to human IgE; and 

(b) a detecting agent that binds to an Fc region of a human IgE. 

34. 	The kit of claim 33, wherein the detecting agent is an Fcallla polypeptide 

comprising an extracellular domain of an FcaRIa subunit. 
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35. 	The kit of claim 34, wherein the FccRIa polypeptide comprises an 

extracellular domain of an Fc€Rla subunit fused to an IgG constant region. 

36. 	The kit of any one of claims 33-35, further comprising a positive c 	trol  

antibody that binds both the therapeutic anti-IgE antibody and the mutant therapeutic 

antibody with similar affinity. 

37. 	The kit of claim 36, wherein the positive control antibo 	comprises a heavy 

chain variable region comprising the amino acid sequence shown in 	EQ ID NO:7 and a light 

chain variable region comprising the amino acid sequence shown 'n SEQ ID NO:8. 

38. 	A kit for detecting an anti-drug antibody of I 	isotype that binds to a 

therapeutic anti-IgE antibody in a sample comprising: 

(a) a mutant therapeutic antibody comprising 	least one amino acid mutation from 

the therapeutic anti-IgE antibody, wherein the pote 	y of the mutant therapeutic antibody to 

human IgE is about 10% or less of the potency o the therapeutic anti-IgE antibody to human 

IgE; and 

(b) a detecting agent that binds to a r Fc region of a human IgE. 

39. 	The kit of claim 38, 	erein the detecting agent is an FccRIa polypeptide 

comprising an extracellular domaf. of an FcaRIa subunit. 

40. 	The kit of cla 	39, wherein the FccRIci polypeptide comprises an 

extracellular domain of an 	cERIa subunit fused to an IgG constant region. 

ty
41. 	The 	' of any one of claims 38-40, further comprising a positive control 

antibody that bin 	both the therapeutic anti-IgE antibody and the mutant therapeutic 

antibody with :milar affinity. 

4 . 	The kit of claim 41, wherein the positive control antibody comprises a heavy 

chain 	fable region comprising the amino acid sequence shown in SEQ ID NO:7 and a light 

cha 	variable region comprising the amino acid sequence shown in SEQ ID NO:8. 
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43. 	A method for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample, comprising the steps of: 

(a) contacting a sample that may contain the anti-drug antibody with (i) a mutant 

therapeutic antibody and (ii) an FccRIa polypeptide that binds to an Fc region of a puma 

IgE, wherein the mutant therapeutic antibody comprises at least one amino acid mutaf n 

from the therapeutic anti-IgE antibody, and the relative binding affinity of the m 

therapeutic antibody to human IgE is about 10% or less of the relative binding of inity of the 

therapeutic anti-IgE antibody to said human IgE; 

(b) capturing the mutant therapeutic antibody to a surface; and 

(c) detecting binding of the anti-drug antibody to the mutant the apeutic antibody. 

44. 	The method of claim 43, wherein excess amountFccRla polypeptide is 

contacted with the sample in step (a). 

45. 	The method of claim 44, wherein at lea 	about 10-fold excess of Fcellla 

polypeptide is contacted with the sample in step (a). 

46. 	The method of any one of claie s 43-45, wherein the Fcr,Rla polypeptide 

comprises an extracellular domain of an F 	Rla subunit. 

47. 	The method of any oP e of claims 43-46, wherein the mutant therapeutic 

antibody is labeled and is captu -4 to the surface by a capture agent that specifically binds to 

the label. 

48. 	The met I ild of claim 47, wherein the label is biotin and the surface is coated 

with streptavidin. 

49. 	e method of any one of claims 43-48, wherein the binding of the anti-drug 

antibody to 	e mutant therapeutic antibody is detected by a labeled anti-human IgE antibody. 

50. 	The method of any one of claims 43-48, wherein the FcaRIa polypeptide is 

la eled and the binding of the anti-drug antibody to the mutant therapeutic antibody is 

detected by a detecting agent that specifically binds to the label on the FcaRIa polypeptide. 

	7-7 	  



—WO-20 056 116 
	

FC—IYES20-1-0/054-1 60 	 

51. 	A kit for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample comprising: 

(a) a mutant therapeutic antibody comprising at least one amino acid mutation fro 

the therapeutic anti-IgE antibody, wherein the relative binding affinity of the mutant 

therapeutic antibody to human IgE is about 10% or less of the relative binding affinity of he 

therapeutic anti-IgE antibody to human IgE; and 

(b) an FccRla polypeptide that binds to an Fc region of a human IgE. 

52. 	The kit of claim 51, further comprising an anti-human lgE 	tibody. 

53. 	The kit of claim 52, wherein the an 	human IgE ant 	ody is labeled. 

54. 	The kit of any one of claims 51-53, wherein th- 	aRla polypeptide is labeled. 

55. 	The kit of any one of claims 51-54, furthe comprising a detecting agent that 

specifically binds to the label on the FcaRIa polypep .e. 

56. 	A method for detecting an anti-d 	g antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample, cot prising the steps of: 

(a) preincubating a sample that ma 	contain the anti-drug antibody with excess 

amount of an FcaRIa polypeptide that b 	ds to an Fc region of a human IgE; 

(b) incubating the preincuba 	sample from step (a) with the therapeutic anti-IgE 

antibody or a mutant therapeutic 	tibody comprising at least one amino acid mutation from 

the therapeutic anti-IgE antibo 	and the relative binding affinity of the mutant therapeutic 

antibody to human IgE is re. ced as compared to the relative binding affinity of the 

therapeutic anti-IgE antibody to said human IgE; and 

(c) detecting bi ding of the anti-drug antibody to the therapeutic anti-IgE antibody or 

the mutant therapeu c antibody. 

57. 	he method of claim 56, wherein the mutant therapeutic antibody comprises at 

least one . vino acid mutation from the therapeutic anti-IgE antibody, and the relative binding 

affinity . the mutant therapeutic antibody to human IgE is about 10% or less of the relative 

bindi 	affinity of the therapeutic anti-IgE antibody to said human IgE. 



—W0-20-11/056604 	 PC171.182110/054160 

58. The method of claim 56 or 57, wherein at least about 10-fold excess of Fce.RI 

polypeptide is preincubated with the sample in step (a). 

59. The method of any one of claims 56-58, wherein the therapeutic anti- 	E 

antibody or the mutant therapeutic antibody is captured to a surface before or a e incubating 

with the sample in step (b). 

60. The method of any one of claims 56-59, wherein the the a 	tic anti-IgE 

antibody or the mutant therapeutic antibody is directly immobilized to 	surface before 

incubating with the sample in step (b). 

61. The method of any one of claims 56-59, wherei I the therapeutic anti-IgE 

antibody or the mutant therapeutic antibody is labeled and i, captured to the surface through 

an immobilized capture agent that specifically binds to th; label. 

62. The method of claim 61, wherein the 	erapeutic anti-IgE antibody or the 

mutant therapeutic antibody is labeled with bioti 	and is captured to a streptavidin coated 

surface, 

63. The method of any one of 	aims 56-62, wherein the binding of the anti-drug 

antibody to the therapeutic anti-IgE an body or the mutant therapeutic antibody is detected 

by a HRP conjugated anti-human I• 	antibody. 

64. The method of ny one of claims 56-62, wherein the FccRla polypeptide is 

labeled, and the binding of 	e anti-drug antibody to the therapeutic anti-IgE antibody or the 

mutant therapeutic antib s y is detected by detecting the label. 

65. The 	ethod of claim 64, wherein the FcsRla polypeptide is labeled with 

digoxigenin, and ie binding of the anti-drug antibody to the therapeutic anti-IgE antibody or 

the mutant the apeutic antibody is detected by a HRP conjugated anti-digoxigenin antibody. 

6G 	The method of claim 64, wherein the FccRIa polypeptide is labeled with 

ruth ni um, and the binding of the anti-drug antibody to the therapeutic anti-IgE antibody or 

the 	utant therapeutic antibody is detected via electrochemiluminescence. 
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67. 	A kit for detecting an anti-drug antibody of IgE isotype that binds to a 

therapeutic anti-IgE antibody in a sample comprising: 

(a) the therapeutic anti-IgE antibody or a mutant therapeutic antibody then 	f, wherein 

the mutant therapeutic antibody comprises at least one amino acid mutation fro 	the 

therapeutic anti-IgE antibody, wherein the relative binding affinity of the m 	ant therapeutic 

/ 

antibody to human IgE is reduced as compared to the relative binding affi ity of the 

therapeutic anti-IgE antibody to human IgE; and 

(b) an Ect:Rla polypeptide that binds to an Fc region of a hu 	an IgE. 

68. 	The kit of claim 67, further comprising an anti- 	an IgE antibody. 

69. 	The kit of claim 68, wherein the anti-hum 	IgE antibody is labeled. 

70. 	The kit of any one of claims 67-69, 	e e n the EccRIa polypeptide is labeled. 

71. 	The kit of claim 70, further co 	rising a detecting agent that specifically 

binds to the label on the FccRla polypeptid.. 

72. 	A method of identifyin 	a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody, comp ising the steps of: 

(a) contacting a sample from the patient with a mutant therapeutic antibody 

comprising at least one amino cid mutation from the therapeutic anti-IgE antibody, wherein 

the relative binding affinity of the mutant therapeutic antibody to human IgE is about 10% or 

less of the relative bindi : affinity of the therapeutic anti-IgE antibody to said human IgE; 

and 

(b) detec n 	binding of an anti-drug antibody of IgE isotype to the mutant therapeutic 

antibody, where 	the presence and/or the level of the anti-drug antibody indicate the patient 

has a risk of a aphylactic reaction to the therapeutic anti-IgE antibody. 

A method of identifying a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody, comprising the steps of: 

(a) contacting a sample from the patient with a mutant therapeutic antibody 

omprising at least one amino acid mutation from the therapeutic anti-IgE antibody, wherein 
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the potency of the mutant therapeutic antibody to human IgE is about 10% or less of the 

of the therapeutic anti-IgE antibody to said human IgE; and potency 

(b) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic 

antibody, wherein the presence and/or the level of the anti-drug antibody in the sample 

indicates that the patient has a risk of anaphylactic reaction to the therapeutic anti-IgE 

antibody. 

	

74. 	A method of identifying a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody, comprising the steps of: 

(a) contacting a sample from a patient with (i.) a mutant ther'apeutic antibody and (ii) 

an FccRIa polypeptide that binds to an Fc region of a human IgE, wherein the, mutant 

therapeutic antibody comprises at least one amino acid mutation from the therapeutic anti-IgE 

antibody, and the relative binding affinity of the mutant therapeutic antibody to human IgE is 

about 10% or less of the relative binding affinity of the/therapeutic anti-IgE antibody to said 
/ 

human IgE; 	 /  

(b) capturing the mutant therapeutic antibody to a surface; and 

(c) detecting binding of an anti-drug antibody of IgE isotype to the mutant therapeutic 

antibody, wherein the presence and/or the Igel of the anti-drug antibody in the sample 

indicates that the patient has a risk of anaphylactic reaction to the therapeutic anti-IgE 
/ 

antibody. 	 / 
, 

	

75. 	A method of idenfifying a patient having a risk of anaphylactic reaction to a 

therapeutic anti-IgE antibody/comprising the steps of: 

(a) preincubating a/S/ample from a patient with excess amount of an FccRIa 
/ polypeptide that binds to an Fc region of a human IgE; 

(b) incubating the preincubated sample from step (a) with the therapeutic anti-IgE 

antibody or a mutant therapeutic antibody comprising at least one amino acid mutation from 
/ 

the therapeutic,anti-IgE antibody, and the relative binding affinity of the mutant therapeutic 

antibody to human IgE is reduced as compared to the relative binding affinity of the 

anti-IgE antibody to said human IgE; and therapeufc
/  

c) detecting binding of an anti-drug antibody of IgE isotype to the therapeutic anti-

IgE antibody or the mutant therapeutic antibody, wherein the presence and/or the level of the 

a ti-drug antibody in the sample indicates that the patient has a risk of anaphylactic reaction 

to the therapeutic anti-IgE antibody. 
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fortreating an IgE-mediated disorder in a patient, wherein 

the level of an anti-drug antibody of IgE isotype to a therapeutic anti-IgE antibody th 

has been determined in a sample from the patientdoes not indicate that the patient has a ris 	of  

anaphylactic reaction to the therapeutic anti-IgE antibody. 

77. 	The use of claim 76, wherein the level of the anti-drug antibody i 	the sample is 

determined by a method comprising the steps: 

(a) contacting a sample from the patient with a mutant therapeutic a. ibody comprising at 

least one amino acid mutation from the therapeutic anti-IgE antibody, 	rein the relative 

binding affinity of the mutant therapeutic antibody to human IgE is about 10% or less of the 

relative binding affinity of the therapeutic anti-IgE antibody to sai. 	u 	an IgE; and 

(b) detecting binding of an anti-drug antibody of IgE is. 	se to the mutant therapeutic 

antibody. 

78. 	The use of claim 76, wherein the level 	f the anti-drug antibody in the sample is 

determined by a method comprising the steps: 

(a) contacting a sample from the patient 	h a mutant therapeutic antibody comprising at 

least one amino acid mutation from the therap 	tic anti-IgE antibody, wherein the potency of the 

mutant therapeutic antibody to human IgE 	about 10% or less of the potency of the therapeutic 

anti-IgE antibody to said human IgE; an,/  

(b) detecting binding of an a /drug antibody of IgE isotype to the mutant therapeutic 

antibody. 

79. 	The use offsaim 76, wherein the level of the anti-drug antibody in the sample is 

determined by a method omprising the steps: 

(a) contacting 	sample from a patient with (i) a mutant therapeutic antibody and (ii) an 

FcsRla polypeptid 	hat binds to an Fc region of a human IgE, wherein the mutant therapeutic 

antibody compri es at least one amino acid mutation from the therapeutic anti-IgE 
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about 10% or less of the relative binding affinity of the therapeutic anti-IgE antibody to said 

human IgE; 

(b) capturing the mutant therapeutic antibody to a surface; and 

(c) detecting binding of an anti-drug antibody of IgE isotype to the mutant therape 	is 

antibody. 

80. 	The use of claim 76, wherein the level of the anti-drug antibody i e the sample is 

determined by a method comprising the steps: 

(a) preincubating a sample from a patient with excess amount of an 	csRla polypeptide 

that binds to an Fc region of a human IgE; 

(b) incubating the preincubated sample from step (a) with the 	lerapeutic anti-IgE 

antibody or a mutant therapeutic antibody comprising at least one 	trio acid mutation from the 

therapeutic anti-IgE antibody, and the relative binding affinity o the mutant therapeutic antibody 

to human IgE is reduced as compared to the relative binding 	finity of the therapeutic anti-IgE 

antibody to said human IgE; and 

(c) detecting binding of an anti-drug antibody g IgEisotype to the therapeutic anti-IgE 

antibody or the mutant therapeutic antibody. 


