
[0012] 	However, unlike IL4, IL13 is not involved in the differentiation of naive T cells 

into Th2 cells (Zurawski et al., Immunol. Today, 15: 19 (1994)). IL13 up-regulates FeERI and 

thus helps in IgE priming of mast cells (de Vries, Allergy Clin. Immunol. 102: 165 (1998). In 

monocytes/macrophages, IL13 up-regulates expression of CD23 and MHC class I and class II 

antigens, down-regulate the expression of Fcy and CD14, and inhibit antibody-dependent 

cytotoxicity (de Waal Malefyt et al., J. Immunol., 151: 6370 (1993), Chomarat et al., Int. Rev. 

Immunol., 17: 1 (1998)). IL13, but not IL4, promotes eosinophil survival, activation, and 

recruitment (Hone et al., Intern. Med., 36: 179 (1997), Luttmann et al., J. Immunol. 157: 

1678 (1996), Pope et al., J. Allergy Clin. Immunol., 108: 594 (2001). IL13 also manifests 

important functions on nonhematopoietic cells, such as smooth muscle cells, epithelial cells, 

endothelial cells and fibroblast cells. IL13 enhances proliferation and cholinergic-induced 

contractions of smooth muscles (Wills-Karp, J. Allergy Clin. Immunol., 107: 9 (2001). In 

epithelial cells IL13 is a potent inducer of chemokine production (Li et al., J. Immunol., 162: 

2477 (1999), alters mucociliary differentiation (Laoukili et al., J. Clin. Invest., 108: 1817 

(2001), decreases ciliary beat frequency of ciliated epithelial cells (Laoukili et al., J. Clin. 

Invest., 108: 1817 (2001), and results in goblet cell metaplasia (Zhu et al., J. Clin. Invest., 

103: 779 (1999), Grunig et al., Science, 282: 2261 (1998)). In endothelial cells IL13 is a 

potent inducer of vascular cell adhesion molecule 1 (VCAM-1) which is important for 

recruitment of eosinophils (Bochner et al., J. Immunol., 154: 799 (1995)). In human dermal 

fibroblasts IL13 induces type 1 collagen synthesis in human dermal fibroblasts (Roux et al., J. 

Invest. Dennatol., 103: 444 (1994)). 

[0013] 	IL-13 antagonists, including anti-IL-13 antibodies have previously been described. 

See, e.g., Intn'l Patent Application Pub. No. WO 2005/062967. Such antibodies have also 

been developed as human therapeutics. The results of one clinical study with one anti-IL-13 

antibody, lebrikizumab, has been described in Corren et al., New Engl. J. Med. 365:1088- 

1098 (2011). 

[0014] 	All references cited herein, including patent applications and publications, are 

incorporated by reference in their entirety for any purpose. 

SUMMARY 

[0015] 	The compositions and methods of the invent-ion-disclosure  are based, at least in part, 

on the definition of at least three new and distinct molecular phenotypes (also referred to herein 

as molecular subtypes) of idiopathic pulmonary fibrois (IPF). The IPF molecular subtypes 

described herein were defined based on differential gene expression between the subtypes. In 
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addition, compositions and methods of the iftvention-disclosure  are based, at least in part, on 

the identification of serum or blood biomarkers that are prognostic for survival of IPF 

patients. Such biomarkers are particularly useful for identifying and selecting IPF patients 

for therapeutic treatment according to the methods of the-ifwentiendisclosure. The terms 

"molecular phenotype" and "molecular subtype" are used interchangeably herein. 

J0015a1 In a first aspect, there is provided a method of prognosing or of aiding prognosis of 

idiopathic pulmonary fibrosis (IPF) in a patient comprising measuring in a biological sample 

obtained from the patient the expression of one or a combination of genes, or expression of 

one or a combination of proteins encoded by the one or the combination of genes, wherein 

the gene is COMP or the combination of genes comprises COMP. wherein an elevated 

expression level of the one or the combination of genes, or an elevated expression level of 

the one or the combination of proteins, is indicative of a prognosis for shortened survival.  

compared to median survival and wherein a reduced expression level of the one or the 

combination of genes, or a reduced expression level of the one or the combination of proteins, 

is indicative of a prognosis for increased survival compared to median survival,  

[0016] 	Accordingly, in oneeetembodiment,  methods of prognosing or of aiding 

prognosis of idiopathic pulmonary fibrosis (IPF) are provided. In certain embodiments, a 

biological sample is obtained from the patient and the expression of one or a combination of 

genes, or expression of one or a combination of proteins encoded by the one or the 

combination of genes is measured. In certain embodiments, an elevated expression level of 

the one or the combination of genes or elevated expression of the one or the combination of 

proteins encoded by the one or the combination of genes, is indicative of a prognosis for 

shortened survival compared to median survival. In certain embodiments, reduced 

expression of the one or the combination of genes or reduced expression of the one or the 

combination of proteins encoded by the one or the combination of genes, is indicative of a 

prognosis for increased survival compared to median survival. In one embodiment, the one 

or the combination of genes is selected from any of Table 2, Table 3, Table 4, or Table 5. In 

one embodiment, the one or the combination of genes is selected from MUCL1, MUC4, 

MUC20, PRR7, PRR15, SPRR1B, SPRR2D, KRT5, KRT6B, KRT13, KRT14, KRT15, 

KRT17, SERPINB3, SERPINB4, SERPINB5, SERPINB13, CLCA2, TRPV4, BBSS, MMP3, 

and SAA4. In one embodiment, the one or the combination of genes is selected from CXCR3, 

CXCR5, CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), BLK, BLNK, FCRLA, FCRL2, 

FCRL5, CD79A, CD79B, CD27, CD28, CD1A, CD1B, CD1C, CD1E, IGHV1-69, IGLJ3, 

IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHG1, IGKC, IGLV6-57, IGK@, IGHAl, IGKV2- 
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24, IGKVID-8, IGHM. In one embodiment, the one or the combination of genes is selected 

from COL1A1, COL1A2, COL5A2, COL12A1, COL14A1, COL15A1, COL16A1, 

COL18A1, CTHRC1, HGF, IGFBP7, SCGF (CLEC11A); LOXL1, LOXL2; GLI1, GLI2, 

SMO; SFRP2, DI02, CDH11, POSTN, and TGFB3. In certain embodiments, the gene 

expression level is measured by assaying for mRNA levels. In certain embodiments, the 

assay comprises a PCR method and/or the use of a microarray chip. In one embodiment, the 

PCR method is qPCR. In one embodiment, the PCR method is multiplex-PCR. In certain 

embodiments, kits include at least one enzyme selected from a nuclease, a ligase, and a 

polymerase. In certain embodiments, the protein expression level is measured by an 

immunoassay. In certain embodiments, immunoassay kits are provided comprising one or 
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more antibodies that bind to one or more proteins encoded by one of the genes identified above. 

[0017] 	In yet a further embodiment of the methods above, the one or the combination of 

genes is selected from CHI3L1 (YKL-40), CCL11, CCL13, CCL17, CCL18, COMP, CXCL13, 

MMP3, MMP7, SAA4 (constitutive SAA), POSTN, AND SPP1 (OPN). In another embodiment, 

the one or the combination of genes is selected from YKL-40, CCL11, CCL13, CCL17, CCL18, 

YLMP7, CXCL13, COMP, SAA and OPN. In still another embodiment, the one or the 

combination of genes is selected from SAA, MMP3, CXCL13, OPN, COMP, and YKL-40. In 

another embodiment, the one or the combination of genes is selected from POSTN, MMP3, and 

CXCL13. In a still further embodiment, the expression level of YKL-40 or the expression level 

of CCL18 and/or the expression level of CXCL13 is measured. In yet another embodiment, the 

expression level of MMP3 and/or the expression level of SAA is measured. In certain 

embodiments, the gene expression level is measured by assaying for mRNA levels. In certain 

embodiments, the assay comprises a PCR method and/or the use of a microarray chip. In one 

embodiment, the PCR method is qPCR. In one embodiment, the PCR method is multiplex-PCR. 

In certain embodiments, kits include at least one enzyme selected from a nuclease, a ligase, and a 

polymerase. In certain embodiments, the protein expression level is measured by an 

immunoassay. In certain embodiments, immunoassay kits are provided comprising one or more 

antibodies that bind to one or more proteins encoded by one of the genes identified above. 

[0018] 	In certain embodiments of the methods described above, the patient is on 

immunomodulatory therapy. 	In another embodiment, the biological sample is selected from lung 

tissue, serum, and plasma. 

[0019] 	In one aetembodiment, gene expression according to the methods described above 

is measured by microarray. In another aspeetembodiment gene expression is measured by real- 

time quantitative polymerase chain reaction (qPCR). In another aspeetembodiment, gene 

expression is measured by multiplex-PCR. According to another embodiment, gene expression is 

measured by observing protein expression levels of one or more of the genes described above. 

According to another embodiment, expression of a gene of interest is considered elevated when 

compared to a healthy control or a reference subject if the relative rnRNA level of the gene of 

interest is greater than 2 fold of the level of a control or reference gene mRNA. According to 

another embodiment, the relative mRNA level of the gene of interest is greater than 3 fold, fold, 

10 fold, 15 fold, 20 fold, 25 fold, or 30 fold compared to a healthy control or reference gene 

expression level. In one aspeetembodiment, the gene expression level is measured by a 
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method selected from a PCR method, a microarray method, or an immunoassay method. In 

one embodiment, the microarray method comprises the use of a microarray chip having one 

or more nucleic acid molecules that can hybridize under stringent conditions to a nucleic acid 

molecule encoding a gene mentioned above or having one or more polypeptides (such as 

peptides or antibodies) that can bind to one or more of the proteins encoded by the genes 

mentioned above. In one embodiment, the PCR method is qPCR. In one embodiment, the 

PCR method is multiplex-PCR. According to one embodiment, the immunoassay method 

comprises binding an antibody to protein expressed from a gene mentioned above in a patient 

sample and determining if the protein level from the patient sample is elevated. In certain 

embodiments, the immunoassay method is an enzyme-linked immunosorbent assay (ELISA). 

10019al In a second aspect, there is provided a method of prognosing or of aiding prognosis 

of IPF in a patient comprising determining a total baseline biomarker score in a biological 

sample obtained from the patient, wherein the determining of the total baseline biomarker 

score comprises measuring the protein expression level of COMP and at least one of 

CXCL13 and OPN. and assigning a score of 0 if the expression level is below the median for 

CXCL13, OPN. and COMP. respectively, and assigning a score of 1 if the expression level is 

above the median for CXCL13, OPN, and COMP. respectively, wherein the determining of 

the total baseline biomarker score further comprises measuring the protein expression level of 

YKL-40 and assigning a score of 0 if the expression level is below the median for YKL-40 

and assigning a score of 1 if the expression level is above the median for YKL-40, and 

wherein the determining of the total baseline biomarker score further comprises adding each 

individual score to obtain the total baseline biomarker score, wherein a total baseline 

biomarker score of two or above is indicative of a prognosis of shortened survival compared 

to median survival and wherein a total baseline biomarker score of zero or one is indicative of 

a prognosis of increased survival compared to the median survival. 

[00201 	In another aspectembodiment, methods of prognosing or of aiding prognosis of 

IPF in a patient are provided where a biological sample is obtained from the patient and a 

total baseline biomarker score is determined. In certain embodiments, the determining of the 

total baseline biomarker score comprises measuring the protein expression level of at least 

one of CXCL13, OPN, and COMP and assigning a score of 0 if the expression level is below 

the median for CXCL13, OPN, and COMP, respectively, and assigning a score of 1 if the 

expression level is above the median for CXCL13, OPN, and COMP, respectively, wherein 

the determining of the total baseline biomarker score further comprises measuring the protein 
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expression level of YKL-40 and assigning a score of 0 if the expression level is below the 

median for YKL-40 and assigning a score of I if the expression level is above the median for 

YKL-40, and wherein the determining of the total baseline biomarker score further comprises 

adding each individual score to obtain the total baseline biomarker score. In certain 

embodiments, a total baseline biomarker score of two or above is indicative of a prognosis of 

shortened survival compared to median survival. In certain embodiments, a total baseline 

biomarker score of zero or one is indicative of a prognosis of increased survival compared to 

the median survival. In certain embodiments, the protein expression level is measured by an 

immunoassay. In certain embodiments, immunoassay kits are provided comprising one or 

more antibodies that bind to one or more proteins encoded by CXCL13, OPN, COMP and/or 

YKL-40. 

In 	 if the total baseline biomarker 	the [0021] 	yet still another aspectembodiment, 	 score of 

patient is two or above as deteiiiiined as described above, the patient is selected for treatment 

with a candidate therapeutic agent in a clinical study. In certain embodiments, the candidate 

therapeutic agent is selected from an anti-IL-13 agent, an anti-IL-4 agent, a combination anti- 

IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 antibody (GS-6624), N-acetylcysteine, anti- 

TGF-f3 antibody (GC1008), anti-av136 integrin antibody (STX-100), anti-CTGF antibody 
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(FG-3019), anti-CCL2 antibody (CNTO 888), somatostatin analog (SOM230, octreotide), 

antiotensin II inhibitor (losartan), carbon monoxide, thalidomide, tetrathiomolybdate, 

doxycycline, minocycline, and tyrosine kinase inhibitor (B1BF1120). In one embodiment, 

the anti-IL-13 agent is lebrikizumab. In one embodiment, the anti-IL-13/anti-IL-4 agent is a 

bispecific antibody. In one embodiment, the anti-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the 

amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. In one embodiment, 

the anti-IL-13 antibody comprises a heavy chain variable region having the amino acid 

sequence of SEQ ID NO.: 7 and a light chain variable region having the amino acid sequence 

of SEQ ID NO.: 9. In one embodiment, the anti-IL-13 antibody comprises a heavy chain 

having the amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid 

sequence of SEQ ID NO.: 14. In certain embodiments, methods of treating an IPF patient are 

provided where an effective amount of an IPF therapeutic agent as provided above is 

administered provided that the patient has a baseline score of two or above determined 

according to the methods described above. 

10021a1 In a third aspect, there is provided a method of prognosing or of aidingproznosis of 

IPF in a patient comprising determining a total baseline biomarker score in a biological 

sample obtained from the patient. wherein the determining of the total baseline biomarker 

score comprises measuring the protein expression level of COMP or MMP3 and COMP. and 

assigning a score of 0 if the expression level is below the median for MMP3 and COMP., 

respectively, and assigning a score of 1 if the expression level is above the median for MMP3 

and COMP, respectively, wherein the determining of the total baseline biomarker score 

further comprises measuring the protein expression level of YKL-40 and assigning a score of 

0 if the expression level is below the median for YKL-40 and assigning a score of 1 if the 

expression level is above the median for YKL-40,_ and wherein the determining of the total 

baseline biomarker score further comprises adding each individual score to obtain the total 

baseline biomarker score, wherein a total baseline biomarker score of one or above is 

indicative of a prognosis of shortened survival compared to median survival and wherein a 

total baseline biomarker score of zero is indicative of a prognosis of increased survival 

compared to the median survival. 
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100221 	In another aspee4 	bodiment, methods of prognosing or of aiding prognosis of 

IPF in a patient are provided where a biological sample is obtained from the patient and a 

total baseline biomarker score is deteiiiiined, where the determining of the total baseline 

biomarker score comprises measuring the protein expression level of at least one of MMP3 

and COMP and assigning a score of 0 if the expression level is below the median for MMP3 

and COMP, respectively, and assigning a score of 1 if the expression level is above the 

median for MMP3 and COMP, respectively, wherein the deteimining of the total baseline 

biomarker score further comprises measuring the protein expression level of YKL-40 and 

assigning a score of 0 if the expression level is below the median for YKL-40 and assigning a 

score of 1 if the expression level is above the median for YKL-40, and wherein the 

determining of the total baseline biomarker score further comprises adding each individual 

score to obtain the total baseline biomarker score. In certain embodiments, a total baseline 

biomarker score of one or above is indicative of a prognosis of shortened survival compared 

to median survival. In certain embodiments, a total baseline biomarker score of zero is 

indicative of a prognosis of increased survival compared to the median survival. In certain 

embodiments, the protein expression level is measured by an immunoassay. In certain 

embodiments, immunoassay kits 
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are provided comprising one or more antibodies that bind to one or more proteins encoded by 

MMP3, COMP and/or YKL-40. 

100231 	In yet still another aspeetembodiment, if the total baseline biomarker score of the 

patient is one or above as determined as described above with respect to expression of MMP3, 

COMP, and/or YKL-40, the patient is selected for treatment with a candidate therapeutic agent in 

a clinical study. In certain embodiments, the candidate therapeutic agent is selected from an anti- 

IL-13 agent, an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti- 

LOXL2 antibody (GS-6624), N-acetylcysteine, anti-TGF-P antibody (GC1008), anti-avf36 

integrin antibody (STX-100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 888), 

somatostatin analog (SOM230, octreotide), antiotensin II inhibitor (losartan), carbon monoxide, 

thalidomide, tetrathiomolybdate, doxycycline, minocycline, and tyrosine kinase inhibitor 

(BIBF1120). In one embodiment, the anti-IL-13 agent is lebrikizumab. In one embodiment, the 

anti-IL-13/anti-IL-4 agent is a bispecific antibody. In one embodiment, the anti-IL-13 agent is an 

anti-IL-13 antibody comprising three heavy chain CDRs, CDR-H1 having the amino acid 

sequence of SEQ ID NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and 

CDR-H3 having the amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR- 

Ll having the amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence 

of SEQ ID NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. In one 

embodiment, the anti-IL-13 antibody comprises a heavy chain variable region having the amino 

acid sequence of SEQ ID NO.: 7 and a light chain variable region having the amino acid 

sequence of SEQ ID NO.: 9. In one embodiment, the anti-IL-13 antibody comprises a heavy 

chain having the amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid 

sequence of SEQ ID NO.: 14. In certain embodiments, methods of treating an IPF patient are 

provided where an effective amount of an IPF therapeutic agent as provided above is 

administered provided that the patient has a baseline score of one or above determined according 

to the methods described above. 

[0024] 	In another 	bodiment, methods of diagnosing a molecular subtype of IPF in a 

subject are provided. In certain embodiments, the methods comprise measuring in a biological 

sample obtained from the subject expression of one or a combination of genes, or expression of 

one or a combination of proteins encoded by the one or the combination of genes. In certain 

embodiments, the one or the combination of genes is selected from MUCL1, MUC4, MUC20, 

PRR7, PRR15, SPRR1B, SPRR2D, KRT5, KRT6B, KRT13, KRT14, KRT15, KRT17, 

SERPINB3, SERPINB4, SERPINBS, SERPINB13, CLCA2, TRPV4, BBS5, MMP3, 
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and SAA4, and elevated expression of the one or the combination of genes, or elevated 

expression of the one or the combination of proteins, is indicative of the IPF molecular 

subtype. In certain embodiments, the one or the combination of genes is selected from 

CXCR3, CXCRS, CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), TNFRSF17 (BCMA), 

BLK, BLNK, FCRLA, FCRL2, FCRL5, CD79A, CD79B, CD27, CD28, CD1A, CD1B, 

CD1C, CD1E, IGHV1-69, IGLJ3, IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHG1, IGKC, 

IGLV6-57, IGK@ (immunoglobulin kappa locus), IGHA1, IGKV2-24, IGKV1D-8, IGHM, 

and elevated expression of the one or the combination of genes, or elevated expression of the 

one or the combination of proteins, is indicative of the IPF molecular subtype. In certain 

embodiments, the one or the combination of genes is selected from COL1A1, COL1A2, 

COL5A2, COL12A1, COL14A1, COL15A1, COL16A1, COL18A1, CTHRC1, HGF, 

IGFBP7, SCGF (CLEC11 A); LOXLI, LOXL2; GLI1, GLI2, SMO; SFRP2, DI02, CDH11, 

POSTN, and TGFB3, and elevated expression of the one or the combination of genes, or 

elevated expression of the one or the combination of proteins, is indicative of the IPF 

molecular subtype. In certain embodiments, the gene expression level is measured by 

assaying for mRNA levels. In certain embodiments, the assay comprises a PCR method 

and/or the use of a microarray chip. In one embodiment, the PCR method is qPCR. In one 

embodiment, the PCR method is multiplex-PCR. In certain embodiments, kits include at 

least one enzyme selected from a nuclease, a ligase, and a polymerase. In certain 

embodiments, the protein expression level is measured by an immunoassay. In certain 

embodiments, immunoassay kits are provided comprising one or more antibodies that bind to 

one or more proteins encoded by one of the genes identified above. 

100251 	In another aspeetembodiment, the biological sample for use according to any of 

the above methods is lung tissue, whole blood, or serum. In certain embodiments, the 

biological sample is lung tissue or whole blood and the expression of the one or the 

combination of genes is measured using a PCR method or a microarray chip. In certain 

embodiments, the biological sample is serum and the expression of the one or the 

combination of proteins is measured using an immunoassay. 

[0026] 	In yet still another aspeetembodiment, methods of treating IPF in a patient are 

provided. 

10026a1 In a fourth aspect, there is provided these of an IPF therapeutic agent in the 

manufacture of a medicament for the treatment of an IPF patient, provided that the patient 

has a baseline score of two or above determined according to the method as defined in the 

second aspect. 
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10026b1 In a fifth aspect, there is provided the use of an IPF therapeutic agent in the 

manufacture of a medicament for the treatment of an IPF patient,provided that the patient has 

a baseline score of one or above determined according to the method as defined in the third  

aspect. 

10026c1 In certain embodiments, the methods comprise administering an effective amount of 

an IPF therapeutic agent to the patient to treat the IPF, provided that elevated expression of 

one or a combination of genes, or expression of one or a combination of proteins encoded by 

the one or the combination of genes, has been detected in a biological sample obtained from 

the patient. In one embodiment, the one or the combination of genes is selected from 

MUCL1, 
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kinase inhibitor (BIBF1120). In certain embodiments, the IPF therapeutic agent is an anti-IL-13 

antibody. In one embodiment, the anti-IL-13 agent is an anti-IL-13 antibody comprising three 

heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID NO.: 1, CDR-H2 having 

the amino acid sequence of SEQ ID NO.: 2, and. CDR-H3 having the amino acid sequence of 

SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the amino acid sequence of SEQ ID 

NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID NO.: 5, and CDR-L3 having the 

amino acid sequence of SEQ ID NO.: 6. In one embodiment, the anti-IL-13 antibody comprises a 

heavy chain variable region having the amino acid sequence of SEQ ID NO.: 7 and a light chain 

variable region having the amino acid sequence of SEQ ID NO.: 9. In one embodiment, the anti- 

IL-13 antibody (lebrikizumab) comprises a heavy chain having the amino acid sequence of SEQ 

ID NO.: 10 and a light chain having the amino acid sequence of SEQ ID NO.: 14. In certain 

embodiments, lebrikizumab is administered subcutaneously once every four weeks at a flat dose 

selected from 125 mg, 250 mg, and 500 mg. In one embodiment, lebrikizumab is administered 

subcutaneously once' every four weeks at a flat does of 250 mg. 

[0026a1 Ina sixth aspect, there is provided the use of an IPF therapeutic agent in the manufacture of a 

medicament for the treatment of an IPF patient previously determined to have a prognosis of 

shortened survival according to the method as defined herein 

In 	 treating 	IPF [0027] 	a-further aspectone embodiment, methods of 	an 	patient previously 

determined to have a prognosis of shortened survival according to the methods above are provided. In 

certain such embodiments, an effective amount of the IPF therapeutic agent is administered. In one 

embodiment, the IPF therapeutic agent is selected from an anti-IL-13 agent, an anti-IL-4 agent, a 

combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 antibody (GS-6624), N-

acetylcysteine, anti-TGF-13 antibody (GC1008), anti-avfl6 integrin antibody (STX-100), anti-CTGF 

antibody (FG-3019), anti-CCL2 antibody (CNTO 888), somatostatin analog (SOM230, octreotide), 

antiotensin II inhibitor (losartan), carbon monoxide, thalidomide, tetrathiomolybdate, doxycycline, 

minocycline, and tyrosine kinase inhibitor (BIBF1120). In one embodiment, the anti-IL-13 agent is 

an anti-IL-13 antibody comprising three heavy chain CDRs, CDR-H1 having the amino acid sequence 

of SEQ ID NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having 

the amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the amino 

acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID NO.: 5, and 

CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. In one embodiment, the anti-IL-13 

antibody comprises a heavy chain variable region having the amino acid sequence of SEQ ID NO.: 7 

and a light chain variable region having the amino acid sequence of SEQ ID NO.: 9. In one 

embodiment, the anti-IL-13 antibody (lebrikizumab) comprises a heavy chain having the amino acid 

sequence of SEQ ID NO.: 10 and a light chain having the amino acid 
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sequence of SEQ ID NO.: 14. In one embodiment, the anti-IL-13 antibody is administered 

subcutaneously once every four weeks at a flat dose selected from 125 mg, 250 mg, and 500 mg. 

In one embodiment, the anti-IL-13 antibody is administered subcutaneously once every four 

weeks at a flat dose of 250 mg. 

In 	further 	 the 	treating 	IPF 100281 	yet a still 	aspectembodiment, 	methods of 	an 	patient with an 

anti-IL-13 antibody or with lebrikizumab described above extends the time to disease progression 

compared to no treatment, wherein disease progression is indicated by the first occurrence of one 

or more of the following: (i) death; (ii) non-elective hospitalization; (iii) 10% or greater decrease 

from baseline in FVC. In one embodiment, disease progression is further indicated by decrease 

from baseline of > 15% in DLco  at week 52. In one embodiment, treatment with an anti-IL-13 

antibody or lebrikizumab as described above results in a decrease in DLco  from baseline 52 

weeks after treatment is less than 15%. In one embodiment, such treatment results in less 

reduction in decline from baseline in distance walked by the patient in a 6-minute walk test 52 

weeks after treatment compared to no treatment. In one embodiment, the reduction in decline 

from baseline in distance walked is greater than 50 meters, or greater than 30 meters, or greater 

than 10 meters. In certain embodiments, the treatment extends the time to a first event of acute 

IPF exacerbation or a first event of IPF deterioration compared to no treatment. 

In 	 the time to disease 	in [0029] 	one aspectembodiment,  methods of extending 	 progression 	an 

IPF patient by administering an anti-IL-13 antibody or lebrikizumab are provided. In certain 

embodiments, the time to disease progression in treated patients is compared to no treatment= In 

certain embodiments, disease progression is indicated by the first occurrence of one or more of 

the following: (i) death; (ii) non-elective hospitalization; (iii) 10% or greater decrease from 

baseline in FVC. In one embodiment, disease progression is further indicated by decrease from 

baseline of > 15% in DLco  at week 52. In one embodiment, treatment with an anti-IL-13 

antibody or lebrikizumab as described above results in a decrease in DLco  from baseline 52 

weeks after treatment is less than 15%. In one embodiment, such treatment results in less 

reduction in decline from baseline in distance walked by the patient in a 6-minute walk test 52 

weeks after treatment compared to no treatment. In one embodiment, the reduction in decline 

from baseline in distance walked is greater than 50 meters, or greater than 30 meters, or greater 

than 10 meters. In certain embodiments, the treatment extends the time to a first event of acute 

IPF exacerbation or a first event of IPF deterioration compared to no treatment. 
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10029a1 In one aspect, there is provided a method of monitoring disease progression in an IPF 

patient comprising measuring in biological samples obtained from the patient at a first time 

point.and one or more additional time points the expression of one or a combination of genes, 

or expression of one or a combination of proteins encoded by the one or the combination of 

genes, wherein the one gene is COMP or the combination of genes comprises COMP, 

wherein a change in expression level from the first time point to the one or more additional 

time points is indicative of disease progression.  

In 	 disease [0030] 	still yet another aspectembodiment, methods of monitoring 	progression 

in an IPF patient are provided. In certain embodiments, the methods comprise obtaining a 

biological sample from the patient at a first time point and one or more additional time points, 

measuring in the biological samples the expression of one or a combination of genes, or 

expression of one or a combination of proteins encoded by the one or the combination of 

genes, wherein the one or the combination of genes is selected from any of Table 2, Table 3, 

Table 4, or Table 5, wherein a change in expression level from the first time point to the one 

or more additional time points is indicative of disease progression. In one embodiment, the 

one or the combination of genes, or the one or the combination of proteins, is selected from 

MUCL1, MUC4, MUC20, PRR7, PRR15, SPRR1B, SPRR2D, KRT5, KRT6B, KRT13, 

KRT14, KRT15, KRT17, SERPINB3, SERPINB4, SERPINB5, SERPINB13, CLCA2, 

TRPV4, BBS5, MMP3, and SAA4. In one embodiment, the one or the combination of genes 

is selected from CXCR3, CXCR5, CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), BLK, 

BLNK, FCRLA, FCRL2, FCRL5, CD79A, CD79B, CD27, CD28, CD1A, CD1B, CD1C, 

CDIE, IGHV1-69, IGLU, IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHG1, IGKC, IGLV6-57, 

IGK@, IGHAL IGKV2-24, IGKV1D-8, IGHM. In one embodiment, the one or the 

combination of genes, or the one or the combination of proteins, is selected from COL1A1, 

COL1A2, COL5A2, COL12A1, COL14A1, COL15A1, COL16A1, COL18A1, CTHRC1, 

HGF, IGFBP7, SCGF (CLEC11A); LOXL1, LOXL2; GLI1, GLI2, SMO; SFRP2, DI02, 

CDH11, POSTN, and TGFB3. In one embodiment, the one or the combination of genes, or 

the one or the combination of proteins is selected from CHI3L1 (YKL-40), CCL11, CCL13, 

CCL17, CCL18, COMP, CXCL13, MMP3, MMP7, SAA4 (constitutive SAA), POSTN, 

AND SPP1 (OPN). In certain embodiments, a biological sample is selected from lung tissue, 

serum, and plasma. In certain embodiments, the gene expression level is measured by 

assaying for mRNA levels. In certain embodiments, the assay comprises a PCR method 

and/or the use of a microarray chip. In one embodiment, the PCR method is qPCR. In one 

embodiment, the PCR method is multiplex-PCR. In certain embodiments, kits include at 

14 



least one enzyme selected from a nuclease, a ligase, and a polymerase. In certain 

embodiments, the protein expression level is measured by an immunoassay. In certain 

embodiments, immunoassay kits are provided comprising one or more antibodies that bind to 

one or more proteins encoded by one of the genes identified above. 

[0031] 	In another aspeetembodiment, the methods of monitoring disease progression as 

described above further comprise treating the patient with a candidate therapeutic agent in a 

clinical study. In certain embodiments, the therapeutic agent is selected from an anti-IL-13 

agent, an 

14a 



CT/ES29-13103 	3 	 

CLAIMS 

WHAT IS CLAIMED IS: 	 / 

/ 1. A method of prognosing or of aiding prognosis of idiopathic pulmonary fibrosis (IPF) in a 
/ 

patient comprising obtaining a biological sample from the patient, measuring in the biological 

sample the expression of one or a combination of genes, or expression of on or a 

combination of proteins encoded by the one or the combination of genes 	herein the one or 

the combination of genes is selected from any of Table 2, Table 3, Tabl 4, or Table 5, 

wherein an elevated expression level of the one or the combination o genes, or an elevated 

expression level of the one or the combination of proteins, is indic ive of a prognosis for 

shortened survival compared to median survival and wherein a reduced expression level of 

the one or the combination of genes, or a reduced expression level of the one or the 

combination of proteins, is indicative of a prognosis for incr ased survival compared to 

median survival. 

2. The method of claim 1, wherein the one or the combination of genes, or the one or the 

combination of proteins, is selected from MUCL1, 	6C4, MUC20, PRR7, PRR15, SPRR1B, 

SPRR2D, KRT5, KRT6B, KRT13, KRT14, KRT1 , KRT17, SERPINB3, SERPINB4, 

SERPINB5, SERPINB13, CLCA2, TRPV4, BBS5, MMP3, and SAA4. 
/ 

3. The method of claim 1, wherein the one or/he combination of genes is selected from 

CXCR3, CXCR5, CXCL13, CCR6, CCR7,,JaD19, MS4A1 (CD20), BLK, BLNK, FCRLA, 
/ 

FCRL2, FCRLS, CD79A, CD79B, CD27/CD28, CD IA, CD1B, CDIC, CD1E, 1GHV1-69, 

IGLJ3, IGJ, IGHV3-48, IGLV3-21, IGJV1-5, IGHG1, IGKC, IGLV6-57, IGK@, IGHAl, 

IGKV2-24, IGKV1D-8, IGHM. 

4. The method of claim 1, wherei, the one or the combination of genes, or the one or the 

combination of proteins, is seleeted from COL1A1, COL1A2, COL5A2, COL12A1, 

COL14A1, COL15A1, COL1,6/A1, COL18A1, CTHRC1, HGF, IGFBP7, SCGF (CLEC11A); 

LOXL1, LOXL2; GLI1, G 12, SMO; SFRP2, D102, CDH11, POSTN, and TGFB3. 

5. The method of claim 	, wherein the one or the combination of genes, or the one or the 

combination of protei . is selected from CHI3L1 (YKL-40), CCL11, CCL13, CCL17, 

CCL18, COMP, C 	L13, MMP3, MMP7, SAA4 (constitutive SAA), POSTN, AND SPP1 

(OPN). 

6. The method 	f claim 5, wherein the one or the combination of genes, or the one or the 

combination 1 f proteins, is selected from MMP3 and SAA4 (constitutive SAA). 
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7. The method of claim 5 wherein the one or the combination of genes, or the one or the 

combination of proteins, is selected from YKL-40 and CCL18. 

8. The method of claim 5, comprising measuring the expression level of CXCL13. 

9. The method of claim 5, comprising measuring the expression level of MMP3. 

10. The method of claim 5, comprising measuring the expression level of SA 4 (constitutive 

SAA). 

11. The method of claim 5, wherein the patient is on immunomodulatory 	erapy. 

12. The method of any one of claims 1-11, wherein the biological sam?Ie is selected from 

lung tissue, serum, and plasma. 

13. A method of prognosing or of aiding prognosis of IPF in a pa nt comprising obtaining a 

biological sample from the patient and determining a total basel 	e biomarker score, 

wherein the determining of the total baseline biomark 	score comprises measuring 

the protein expression level of at least one of CXC 	3, OPN, and COMP and 

assigning a score of 0 if the expression level is by ow the median for CXCL13, OPN, 

and COMP, respectively, and assigning a score/of 1 if the expression level is above 

the median for CXCL13, OPN, and COMP 	spectively, wherein the determining of 

the total baseline biomarker score furthe comprises measuring the protein expression 

level of YKL-40 and assigning a score of 0 if the expression level is below the median 

for YKL-40 and assigning a score o 1 if the expression level is above the median for 
/ 

YKL-40, and wherein the determining of the total baseline biomarker score further 

comprises adding each individ al score to obtain the total baseline biomarker score, 

wherein a total baseline biomarker
/
score of two or above is indicative of a prognosis of 

77  shortened survival compared to 	edian survival and wherein a total baseline biomarker score 

of zero or one is indicative of prognosis of increased survival compared to the median 

survival. 

14. The method of clai 	3, wherein the total baseline biomarker score of the patient is two 

or above and the patie 	is selected for treatment with a candidate therapeutic agent in a 

clinical study, wheryin the candidate therapeutic agent is selected from an anti-IL-13 agent, 

an anti-IL-4 age 	a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 

antibody (GS2(624), N-acetylcysteine, anti-TGF-f3 antibody (GC1008), anti-av136 integrin 

1/X antibody (S 	-100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 888), 

7 somatosta in analog (SOM230, octreotide), antiotensin II inhibitor (losartan), carbon 
/ 

mono 	de, thalidomide, tetrathiomolybdate, doxycycline, minocycline, and tyrosine kinase 

inhibitor (BIBF1120). 
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15. The method of claim 14, wherein the anti-IL-13 agent is lebrikizumab. 

16. The method of claim 14, wherein the anti-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ 

NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 h 
	

ing the 

amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 hay g the 

amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequ 	0e of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. 
/ 

17. The method of claim 16, wherein the anti-IL-13 antibody comprises a heavy chain 

variable region having the amino acid sequence of SEQ ID NO.: 7 and alight chain variable 

region having the amino acid sequence of SEQ ID NO.: 9. 

18. The method of claim 17, wherein the anti-IL-13 antibody coral rises a heavy chain 

having the amino acid sequence of SEQ ID NO.: 10 and a light/pain having the amino acid 

sequence of SEQ ID NO.: 14. 

19. The method of claim 14, wherein the anti-IL-13/anti- 	4 agent is a bispecific antibody. 

20. A method of prognosing or of aiding prognosis of I 	in a patient comprising obtaining a 

biological sample from the patient and determining a total baseline biomarker score, 

wherein the determining of the total baseli 	biomarker score comprises measuring 

the protein expression level of at least one of MMP3 and COMP and assigning a score 

of 0 if the expression level is below the median for MMP3 and COMP, respectively, 

and assigning a score of 1 if the ex fession level is above the median for MMP3 and 

COMP, respectively, wherein the/determining of the total baseline biomarker score 

further comprises measuring the protein expression level of YKL-40 and assigning a 

score of 0 if the expression/evel is below the median for YKL-40 and assigning a 

score of 1 if the express i n level is above the median for YKL-40, and wherein the 

determining of the tota1 baseline biomarker score further comprises adding each 

individual score to Obtain the total baseline biomarker score, 

wherein a total baseline tomarker score of one or above is indicative of a prognosis of 

shortened survival compared to median survival and wherein a total baseline biomarker score 

of zero is indicatiy of a prognosis of increased survival compared to the median survival. 

21. The metho of any one of claims 13-20, wherein the biological sample is selected from 

serum and pl ma. 

22. The m, thod of claim 20, wherein the total baseline biomarker score of the patient is one 

or abov and the patient is selected for treatment with a candidate therapeutic agent in a 

clini 	1 study, wherein the candidate therapeutic agent is selected from an anti-IL-13 agent, 
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an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 

antibody (GS-6624), N-acetylcysteine, anti-TGF-I3 antibody (GC1008), anti-av[36 int grin 

antibody (STX-100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNT088), 

somatostatin analog (SOM230, octreotide), antiotensin II inhibitor (losartan), ca 	on 

monoxide, thalidomide, tetrathiomolybdate, doxycycline, minocycline, and t 	osine kinase 

inhibitor (BIBF1120). 

23. The method of claim 22, wherein the anti-IL-13 agent is lebrikizurn 	. 

24. The method of claim 22, wherein the anti-IL-13/anti-TL-4 agent is 	bispecific antibody. 
/ 

25. The method of claim 22, wherein the anti-IL-13 agent is an antIL-13 antibody 

comprising three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of SEQ ID NO.: 3, and three light chaff CDRs, CDR-L1 having the 

amino acid sequence of SEQ ID NO.: 4, CDR-L2 having 	e amino acid sequence of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence 	SEQ ID NO.: 6. 

26. The method of claim 25, wherein the anti-IL-13/4ntibody comprises a heavy chain 

variable region having the amino acid sequence oVSEQ ID NO.: 7 and a light chain variable 

region having the amino acid sequence of SEQ /D NO.: 9. 

27. The method of claim 26, wherein the any-IL-13 antibody comprises a heavy chain 

having the amino acid sequence of SEQ ID/NO.: 10 and a light chain having the amino acid 

sequence of SEQ ID NO.: 14. 

28. A method of diagnosing a moles,  lar subtype of IPF in a subject, the method comprising 

measuring in a biological sample gStained from the subject expression of one or a 

combination of genes, or expres/on of one or a combination of proteins encoded by the one 

or the combination of genes, therein the one or the combination of genes is selected from 

MUCL1, MUC4, MUC20,,RR7, PRR15, SPRR1B, SPRR2D, KRTS, KRT6B, KRT13, 

KRT14, KRT15, KRT1 , SERPINB3, SERPINB4, SERPINB5, SERPINB13, CLCA2, 

TRPV4, BBS5, MMP 	and SAA4 wherein elevated expression of the one or the combination 

of genes, or elevate 	expression of the one or the combination of proteins, is indicative of the 

IPF molecular s 	type. 

29. A metho• of diagnosing a molecular subtype of IPF in a subject, the method comprising 

measuring 	a biological sample obtained from the subject expression of one or a 

combina on of genes, or expression of one or a combination of proteins encoded by the one 

or the f ombination of genes, wherein the one or the combination of genes is selected from 

CX r R3 CXCR5, CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20) TNFRSF17 (BCMA), 
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BLK, BLNK, FCRLA, FCRL2, FCRL5, CD79A, CD79B, CD27, CD28, CD1A, CD1B, 

CD1C, CD1E, IGHV1-69, IGLJ3, IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHG1, IGK 

IGLV6-57, IGK@, (immunoglobulin kappa locus), IGHA1, IGKV2-24, IGKV1D-8, igiim, 

wherein elevated expression of the one or the combination of genes, or elevated ex 	ession of 

the one or the combination of proteins, is indicative of the IPF molecular subtype 

30. A method of diagnosing a molecular subtype of IPF in a subject, the methe(d comprising 

measuring in a biological sample obtained from the subject expression of one or a 

combination of genes, or expression of one or a combination of proteins encoded by the one 

or the combination of genes, wherein the one or the combination of genes is selected from 

COL1A1, COLIA2, COL5A2, COL12A1, COL14A1, COL15A1, CO
L16A1, COL18A1, 

CTHRC1, HGF, IGFBP7, SCGF (CLEC1IA); LOXL1, LOXL2; 	LI1, GLI2, SMO; SFRP2, 

DI02, CDH11, POSTN, and TGFB3, wherein elevated expressman of the one or the 

combination of genes, or elevated expression of the one or 	/combination of proteins, is 

indicative of the IPF molecular subtype. 

31. The method of any one of claims 28-30, wherein t 	biological sample is lung tissue, 

whole blood, or serum. 

32. The method of any one of claims 12, 21, or 31 wherein the biological sample is lung 

tissue, plasma or whole blood and the expressionof the one or the combination of genes is 
/ 

measured using a PCR method or a microarrai chip. 

33. The method of claim 31, wherein the b/Ological sample is scrum and the expression of 

the one or the combination of proteins is/measured using an immunoassay. 

34. A method of treating IPF in a patient comprising administering an effective amount of an 

IPF therapeutic agent to the patient,tb treat the IPF, provided that elevated expression of one 

or a combination of genes, or expression of one or a combination of proteins encoded by the 

one or the combination of gems, has been detected in a biological sample obtained from the 

patient, wherein the one or /the combination of genes is selected from MUCL1, MUC4, 

MUC20, PRR7, PRR15, ,SPRR1B, SPRR2D, KRT5, KRT6B, KRT13, KRT14, KRT15, 

KRT17, SERPINB3, 	/ RPINB4, SERPINB5, SERPTNB13, CLCA2, TRPV4, BBS5, MMP3 

and SAA4. 

35. A method ofireating IPF in a patient comprising administering an effective amount of an 
/ 

IPF therapeutiVagent to the patient to treat the IPF, provided that elevated expression of one 

•  or a combing{ ion of genes, or expression of one or a combination of proteins encoded by the 

one or th combination of genes, has been detected in a biological sample obtained from the 

-patient wherein the one or the combination of genes is selected from CXCR3, CXCR5, 

_ 
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CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), TNFRSF17 (BCMA), BLK, BLNK, 

FCRLA, FCRL2, FCRL5, CD79A, CD79B, CD27, CD28, CD1A, CD1B, CD1C, CD1 

IGHV1-69, IGLJ3, IGJ, IGHV3-48, IGLV3-21, 1GKV1-5, IGHG1, IGKC, IGLV6-57, IGK@ 

(immunoglobulin kappa locus), IGHA1, IGKV2-24, IGKV1D-8, IGHM. 

36. A method of treating IPF in a patient comprising administering an effective mount of an 

IPF therapeutic agent to the patient to treat the IPF, provided that elevated ex 	ession of one 

or a combination of genes, or expression of one or a combination of protei 	encoded by the 

one or the combination of genes, has been detected in a biological sample obtained from the 

patient, wherein the one or the combination of genes is selected from 	OL1A1, COLIA2, 

COL5A2, COL12A1, COL14A1, COL15A1, COL16A1, COL18A , CTHRC1, HGF, 

IGFBP7, SCGF (CLEC11A); LOXL1, LOXL2; GLI1, GLI2, S 	; SFRP2, DI02, CDH11, 

POSTN, and TGFB3. 

37. The method of any one of claims 34-36, wherein the IP, therapeutic agent is selected 

from an anti-IL-13 agent, an anti-TL-4 agent, a combinat 	n anti-IL-13/1L-4 agent, 

pirfenidone, anti-LOXL2 antibody (GS-6624), N-aces cysteine, anti-TGF-I3 antibody 

(GC1008), anti-avf36 integrin antibody (STX-100) 	ti-CTGF antibody (FG-3019), anti- 

CCL2 antibody (CNTO 888), somatostatin analo (SOM230, octreotide), antiotensin II 

inhibitor (losartan), carbon monoxide, thalido 	ide, tetrathiomolybdate, doxycycline, 

minocycline, and tyrosine kinase inhibitor ( IBF1120). 

38. The method of claim 37, wherein th7'PF therapeutic agent is an anti-IL-13 agent, 

wherein the IL-13 agent is an anti-IL- 	antibody, and wherein the anti-IL-13 antibody is 

lebrikizumab. 

39. The method of claim 37, wherein the anti-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chain f DRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having tho amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of 	Q ID NO.: 3, and three light chain CDRs, CDR-L1 having the 

amino acid sequence o SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CDR-L. having the amino acid sequence of SEQ ID NO.: 6. 

40. The method of claim 39, wherein the anti-IL-13 antibody comprises a heavy chain 

variable regio 	aving the amino acid sequence of SEQ ID NO.: 7 and a light chain variable 

region havi g the amino acid sequence of SEQ ID NO.: 9. 
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41. The method of claim 40, wherein the anti-IL-13 antibody comprises a heavy chain 

having the amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino 	'd 

sequence of SEQ ID NO.: 14. 

42. The method of any one of claims 38-41, wherein the anti-IL-13 antibody is ad 	nistered 

subcutaneously once every four weeks at a flat dose selected from 125 mg, 250 , g, and 500 

mg. 

43. The method of claim 42, wherein the anti-IL-13 antibody is administered subcutaneously 

once every four weeks at a flat dose of 250 mg. 

44. The method of claim 37, wherein the IPF therapeutic agent is a co 	bination anti-IL- 

13/anti-IL-4 agent. 

45. The method of claim 44, wherein the anti-IL-13/anti-IL-4 ar t is a bispecific antibody. 

46. A method of treating an IPF patient previously deteiiiiinev to have a prognosis of 

shortened survival according to the method of any one of c aims 1-13, 20, or 21 comprising 

administering an effective amount of an IPF therapeutic gent. 

47. The method of claim 46, wherein the IPF therap 	tic agent is selected from an anti-IL-13 

agent, an anti-1L-4 agent, a combination anti-IL-1 	anti-1L-4 agent, pirfenidone, anti-LOXL2 

antibody (GS-6624), N-acetylcysteine, anti-TG -13 antibody (GC1008), anti-avi36 integrin 

antibody (STX-100), anti-CTGF antibody (F -3019), anti-CCL2 antibody (CNTO 888), 

somatostatin analog (SOM230, octreotide , antiotensin 11 inhibitor (losartan), carbon 

monoxide, thalidomide, tetrathiomolyb ate, doxycycline, minocycline, and tyrosine kinase 

inhibitor (BIBF1120). 

48. The method of claim 47, whe cm the anti-IL-13 agent is lebrikizumab. 

49. The method of claim 47 , 	terein the anti-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chair CDRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having 	e amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence o r  SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the 

amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CD 	3 having the amino acid sequence of SEQ ID NO.: 6. 

50. The meths i of claim 49, wherein the anti-IL-13 antibody comprises a heavy chain 

variable region having the amino acid sequence of SEQ ID NO.: 7 and a light chain variable 

region h 	ing the amino acid sequence of SEQ ID NO.: 9. 

51. Tse method of claim 50, wherein the anti-IL-13 antibody comprises a heavy chain 

hay g the amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid 

sr quence of SEQ ID NO.: 14. 
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52. The method of any one of claims 48-51, wherein the anti-IL-13 antibody is administer 

subcutaneously once every four weeks at a flat dose selected from 125 mg, 250 mg, and 5 0 

mg. 

53. The method of claim 52, wherein the anti-IL-13 antibody is administered subcut neously 

once every four weeks at a flat dose of 250 mg. 

54. A method of treating an IPF patient comprising administering an effective . 	ount of an 

IPF therapeutic agent, provided that the patient has a baseline score of two or bove 

determined according to the method of claim 13. 

55. A method of treating an 1PF patient comprising administering an of ctive amount of an 

IPF therapeutic agent, provided that the patient has a baseline score o one or above 

determined according to the method of claim 20. 

56. The method of claim 54 or claim 55, wherein the IPF therapeutic agent is selected from 

an anti-IL-13 agent, an anti-IL-4 agent, a combination anti-IL 	3/anti-IL-4 agent, pirfenidone, 

anti-LOXL2 antibody (GS-6624), N-acetylcysteine, anti-T 	-13 antibody (GC1008), anti- 

avJ36 integrin antibody (STX-100), anti-CTGF antibody 	G-3019), anti-CCL2 antibody 

(CNTO 888), somatostatin analog (SOM230, octreotis ), antiotensin II inhibitor (losartan), 

carbon monoxide, thalidomide, tetrathiomolybdate, ioxycycline, minocycline, and tyrosine 

kinase inhibitor (SIBF1120). 

57. The method of claim 56, wherein the anti- 	-13 agent is lebrikizumab. 

58. The method of claim 56 , wherein the a 	1-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chain CDRs, CD -H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having the amino aci sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of SEQ ID NO 	3, and three light chain CDRs, CDR-L1 having the 

amino acid sequence of SEQ ID 	: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. 

59. The method of claim 58 	herein the anti-IL-13 antibody comprises a heavy chain 

variable region having the mino acid sequence of SEQ ID NO.: 7 and a light chain variable 

region having the amino acid sequence of SEQ ID NO.: 9. 

60. The method of c 	m 59, wherein the anti-IL-13 antibody comprises a heavy chain 

having the amino 	id sequence of SEQ ID NO.: 10 and a light chain having the amino acid 

sequence of SE 	ID NO.: 14. 
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61. The method of any one of claims 57-60, wherein the anti-1L-13 antibody is administ re 

subcutaneously once every four weeks at a flat dose selected from 125 mg, 250 mg, and 	0 

mg. 

62. The method of claim 61, wherein the anti-IL-13 antibody is administered subcu neously 

once every four weeks at a flat dose of 250 mg. 

63. The method of claim 56, wherein the IPF therapeutic agent is a combinatio 	anti-IL- 

13/anti-IL-4 agent. 

64. The method of claim 63, wherein the anti-IL-13/anti-IL-4 agent is a bi pecific antibody. 

65. The method of any one of claims 34-64, wherein the treatment exte ds the time to 

disease progression compared to no treatment, wherein disease progr 	sion is indicated by 

the first occurrence of one or more of the following: (i) death; (ii) i n-elective 

hospitalization; (iii) 10% or greater decrease from baseline in FV . 

66. The method of claim 65, wherein disease progression is 	ither indicated by decrease 

from baseline of > 15% in DLco  at week 52. 

67. The method of any one of claims 34-64, wherein a d- 	ease in DLco  from baseline 52 

weeks after treatment is less than 15%. 

68. The method of any one of claims 34-64, wherei 	the treatment results in less reduction in 

decline from baseline in distance walked by the pent in a 6-minute walk test 52 weeks after 

treatment compared to no treatment. 

69. The method of claim 68, wherein the red ction in decline from baseline in distance 

walked is greater than 50 meters, or great/ than 30 meters, or greater than 10 meters. 

70. The method of any one of claims 34 64, wherein the treatment extends the time to a first 

event of acute IPF exacerbation or a f st event of IPF deterioration compared to no treatment. 

71. A method of monitoring diseaseprogression in an IPF patient comprising obtaining a 

biological sample from the patie 	at a first time point and one or more additional time points, 

measuring in the biological saMples the expression of one or a combination of genes, or 

expression of one or a comb/nation of proteins encoded by the one or the combination of 

genes, wherein the one oche combination of genes is selected from any of Table 2, Table 3, 

Table 4, or Table 5, wlprein a change in expression level from the first time point to the one 

or more additional tii2ne points is indicative of disease progression. 
/ 

72. The method o claim 71, wherein the one or the combination of genes, or the one or the 

combination of _roteins, is selected from MUCL1, MUC4, MUC20, PRR7, PRR15, SPRR1B, 
/ 

SPRR2D, K13.4'5, KRT6B, KRT13, KRT14, KRT15, KRT17, SERVINB3, SERPINB4, 

SERPINB5AERPINB13, CLCA2, TRPV4, BBS5, MMP3, and SAA4. 
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73. The method of claim 71, wherein the one or the combination of genes is selected from 

CXCR3, CXCR5, CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), BLK, BLNK, FCRLA, 

FCRL2, FCRL5, CD79A, CD79B, CD27, CD28, CD1A, CD1B, CD1C, CD1E, IGHV1- 	, 

IGLJ3, IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHG1, IGKC, IGLV6-57, IGK@, IG Al, 

IGKV2-24, IGKV1D-8, IGHM. 

74. The method of claim 71, wherein the one or the combination of genes, or the +ne or the 

combination of proteins, is selected from COL1A1, COLT A2, COL5A2, COL 	Al, 

COL14A1, COL15A1, COL16A1, COL18A1, CTHRC1, HGF, IGFBP7, S 	F (CLEC11A); 

LOXL1, LOXL2; GLI1, GLI2, SMO; SFRP2, D102, CDH11, POSTN, a d TGFB3. 

75. The method of claim 71, wherein the one or the combination of g 	es, or the one or the 

combination of proteins is selected from CHI3L1 (YKL-40), CCL1 	CCL13, CCL17, 

CCL18, COMP, CXCL13, MMP3, MMP7, SAA4 (constitutive S A), POSTN, AND SPP1 

(OPN). 

76. The method of any one of claims 71-75, wherein the biological samples are selected from 

lung tissue, serum, and plasma. 

77. The method of claim 76, wherein the biological s 	ple is lung tissue or plasma and the 

expression of the one or the combination of genes i 	easured using a PCR method or a 

microarray chip. 
/. 

78. The method of claim 76, wherein the biological sample is serum and the expression of 

the one or the combination of proteins is me*ured using an immunoassay. 

79. The method of any one of claims 71 	8, further comprising treating the patient with a 

candidate therapeutic agent in a clinic 	study. 

80. The method of claim 79, where 	the candidate therapeutic agent is selected from an anti- 

IL-13 agent, an anti-IL-4 agent, 	combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti- 

LOXL2 antibody (GS-6624), 	-acetylcysteinc, anti-TGF-13 antibody (GC1008), anti-uvf36 

integrin antibody (STX-109)/, anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 

888), somatostatin analo 	(SOM230, octreotide), antiotensin II inhibitor (losartan), carbon 

monoxide, thalidomid 	tetrathiomolybdate, doxycycline, minocycline, and tyrosine kinase 

inhibitor (BIBF112 	. 

81. The method 	f claim 80, wherein the anti-IL-13 agent is lebrikizumab. 

82. The meth d of claim 80 , wherein the anti-IL-13 agent is an anti-IL-13 antibody 

comprisin 	ree heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, 	R-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the 



amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. 

83. The method of claim 82, wherein the anti-IL-13 antibody comprises a heavy chain 

variable region having the amino acid sequence of SEQ ID NO.: 7 and a light chain va 

region having the amino acid sequence of SEQ ID NO.: 9. 

able 

84. The method of claim 83, wherein the anti-IL-13 antibody comprises a heavy 	ain 

having the amino acid sequence of SEQ ID NO.: 10 and a light chain having thf amino 

sequence of SEQ ID NO.: 14. 

acid 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. A method of prognosing or of aiding prognosis of idiopathic pulmonary fibrosis (IPF) in a 

patient comprising measuring in a biological sample obtained from the patient the expression of 

one or a combination of genes, or expression of one or a combination of proteins encoded by the 

one or the combination of genes, wherein the gene is COMP or the combination of genes 

comprises COMP, wherein an elevated expression level of the one or the combination of genes, 

or an elevated expression level of the one or the combination of proteins, is indicative of a 

prognosis for shortened survival compared to median survival and wherein a reduced expression 

level of the one or the combination of genes, or a reduced expression level of the one or the 

combination of proteins, is indicative of a prognosis for increased survival compared to median 

survival. 

2. The method of claim 1, wherein the combination of genes comprises MMP3. 

3. The method of claim 1, wherein the combination of genes comprises YKL-40. 

4. The method of claim 1, wherein the combination of genes comprises MMP7. 

5. The method of claim 1, wherein the combination of genes is selected from any of Table 2, 

Table 3, Table 4 or Table 5. 

6. The method of claim 1, wherein the combination of genes comprises a gene selected from 

CHI1L1 (YKT -44), ccLi i , CCL13, CCL17, CCL18, CXCL13, MMP3, MMP7, SAA4 

(constitutive SAA), POSTN, and SPP1 (OPN). 

7. The method of claim 6, wherein the combination of genes comprises a gene selected from 

MMP3 and SAA4 (constitutive SAA). 

8. The method of claim 6 wherein the combination of genes comprises a gene selected from 

YKL-40 and CCL18. 

9. The method of claim 6, comprising measuring the expression level of CXCL13. 

10. The method of claim 6, comprising measuring the expression level of MMP3. 

11. The method of claim 6, comprising measuring the expression level of SAA4 (constitutive 

SAA). 

12. The method of claim 6, wherein the patient is on immunomodulatory therapy. 

13. The method of any one of claims 1-12, wherein the biological sample is selected from lung 

tissue, serum, and plasma. 

14. A method of prognosing or of aiding prognosis of IPF in a patient comprising deten 	lining a 

total baseline biomarker score in a biological sample obtained from the patient, 
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wherein the determining of the total baseline biomarker score comprises measuring the 

expression level of COMP and at least one of CXCL13 and OPN, and assigning a protein 

score of 0 if the expression level is below the median for CXCL13, OPN, and COMP, 

respectively, and assigning a score of 1 if the expression level is above the median for 

CXCL13, OPN, and COMP, respectively, wherein the determining of the total baseline 

biomarker score further comprises measuring the protein expression level of YKL-40 and 

assigning a score of 0 if the expression level is below the median for YKL-40 and 

assigning a score of 1 if the expression level is above the median for YKL-40, and 

wherein the determining of the total baseline biomarker score further comprises adding 

each individual score to obtain the total baseline biomarker score, 

wherein a total baseline biomarker score of two or above is indicative of a prognosis of shortened 

survival compared to median survival and wherein a total baseline biomarker score of zero or one 

is indicative of a prognosis of increased survival compared to the median survival. 

15. The method of claim 14, wherein the total baseline biomarker score of the patient is two or 

above and the patient is selected for treatment with a candidate therapeutic agent in a clinical 

study, wherein the candidate therapeutic agent is selected from an anti-IL-13 agent, an anti-IL-4 

agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 antibody (GS-6624), 

N-acetylcysteine, anti-TGF-f3 antibody (GC1008), anti-avf36 integrin antibody (STX-100), anti- 

CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 888), somatostatin analog (SOM230, 

octreotide), antiotensin II inhibitor (losartan), carbon monoxide, thalidomide, tetrathiomolybdate, 

doxycycline, minocycline, and tyrosine kinase inhibitor (BIBF1120). 

16. The method of claim 15, wherein the anti-IL-13 agent is lebrikizumab. 

17. The method of claim 15, wherein the anti-IL-13 agent is an anti-IL-13 antibody comprising 

three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID NO.: 1, CDR-H2 

having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the amino acid sequence 

of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the amino acid sequence of SEQ 

ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID NO.: 5, and CDR-L3 having the 

amino acid sequence of SEQ ID NO.: 6. 

18. The method of claim 17, wherein the anti-IL-13 antibody comprises a heavy chain variable 

region having the amino acid sequence of SEQ ID NO.: 7 and a light chain variable region having 

the amino acid sequence of SEQ ID NO.: 9. 

19. The method of claim 18, wherein the anti-IL-13 antibody comprises a heavy chain having the 

amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid sequence of 

SEQ ID NO.: 14. 

20. The method of claim 15, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody. 
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21. A method of prognosing or of aiding prognosis of IPF in a patient comprising determining a 

total baseline biomarker score in a biological sample obtained from the patient, 

wherein the determining of the total baseline biomarker score comprises measuring the 

protein expression level of COMP or MMP3 and COMP, and assigning a score of 0 if the 

expression level is below the median for MMP3 and COMP, respectively, and assigning a 

score of 1 if the expression level is above the median for MMP3 and COMP, respectively, 

wherein the determining of the total baseline biomarker score further comprises 

measuring the protein expression level of YKL-40 and assigning a score of 0 if the 

expression level is below the median for YKL-40 and assigning a score of 1 if the 

expression level is above the median for YKL-40, and wherein the determining of the 

total baseline biomarker score further comprises adding each individual score to obtain 

the total baseline biomarker score, 

wherein a total baseline biomarker score of one or above is indicative of a prognosis of shortened 

survival compared to median survival and wherein a total baseline biomarker score of zero is 

indicative of a prognosis of increased survival compared to the median survival. 

22. The method of any one of claims 14-21, wherein the biological sample is selected from 

serum and plasma. 

23. The method of claim 21, wherein the total baseline biomarker score of the patient is one or 

above and the patient is selected for treatment with a candidate therapeutic agent in a clinical 

study, wherein the candidate therapeutic agent is selected from an anti-IL-13 agent, 

an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 

antibody (GS-6624), N-acetylcysteine, anti-TGF-13 antibody (GC1008), anti-avp6 integrin 

antibody (STX-100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 888), 

somatostatin analog (SOM230, octreotide), antiotensin II inhibitor (losartan), carbon 

monoxide, thalidomide, tetrathiomolybdate, doxycycline, minocycline, and tyrosine kinase 

inhibitor (BIBF1120). 

24. The method of claim 23, wherein the anti-IL-13 agent is lebrikizumab. 

25. The method of claim 23, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody. 

26. The method of claim 23, wherein the anti-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the 

amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. 
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27. The method of claim 26, wherein the anti-IL-13 antibody comprises a heavy chain 

variable region having the amino acid sequence of SEQ ID NO.: 7 and a light chain variable 

region having the amino acid sequence of SEQ ID NO.: 9. 

28. The method of claim 27, wherein the anti-IL-13 antibody comprises a heavy chain 

having the amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid 

sequence of SEQ ID NO.: 14. 

29. Use of an IPF therapeutic agent in the manufacture of a medicament for the treatment of an 

IPF patient previously determined to have a prognosis of shortened survival according to the 

method of any one of claims 1-14, 21, or 22. 

30. The use of claim 29, wherein the IPF therapeutic agent is selected from an anti-IL-13 agent, 

an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2 antibody 

(GS-6624), N-acetylcysteine, anti-TGF-13 antibody (GC1008), anti-avi36 integrin antibody (STX- 

100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 888), somatostatin analog 

(SOM230, octreotide), antiotensin II inhibitor (losartan), carbon monoxide, thalidomide, 

tetrathiomolybdate, doxycycline, minocycline, and tyrosine kinase inhibitor (BIBF1120). 

31. The use of claim 30, wherein the anti-IL-13 agent is lebrikizumab. 

32. The use of claim 30 , wherein the anti-IL-13 agent is an anti-IL-13 antibody comprising three 

heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID NO.: 1, CDR-H2 having 

the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the amino acid sequence of 

SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the amino acid sequence of SEQ ID 

NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID NO.: 5, and. CDR-L3 having the 

amino acid sequence of SEQ ID NO.: 6. 

33. The use of claim 32, wherein the anti-IL-13 antibody comprises a heavy chain variable 

region having the amino acid sequence of SEQ ID NO.: 7 and a light chain variable region having 

the amino acid sequence of SEQ ID NO.: 9. 

34. The use of claim 33, wherein the anti-IL-13 antibody comprises a heavy chain having the 

amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid sequence of 

SEQ ID NO.: 14. 

35. The use of any one of claims 31-34, wherein the anti-IL-13 antibody is to be 

administered subcutaneously once every four weeks at a flat dose selected from 125 mg, 250 

mg, and 500 mg. 

36. The use of claim 35, wherein the anti-IL-13 antibody is to be administered 

subcutaneously once every four weeks at a flat dose of 250 mg. 
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37. Use of an IPF therapeutic agent in the manufacture of a medicament for the treatment of 

an IPF patient, provided that the patient has a baseline score of two or above determined 

according to the method of claim 14. 

38. Use of an IPF therapeutic agent in the manufacture of a medicament for the treatment of 

an IPF patient, provided that the patient has a baseline score of one or above determined 

according to the method of claim 21. 

39. The use of claim 37 or claim 38, wherein the IPF therapeutic agent is selected from an 

anti-IL-13 agent, an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, 

anti-LOXL2 antibody (GS-6624), N-acetylcysteine, anti-TGF-13 antibody (GC1008), anti-

av136 integrin antibody (STX-100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody 

(CNTO 888), somatostatin analog (SOM230, octreotide), antiotensin II inhibitor (losartan), 

carbon monoxide, thalidomide, tetrathiomolybdate, doxycycline, minocycline, and tyrosine 

kinase inhibitor (BIBF1120). 

40. The use of claim 39, wherein the anti-IL-13 agent is lebrikizumab. 

41. The use of claim 39 , wherein the anti-IL-13 agent is an anti-IL-13 antibody comprising 

three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID NO.: 1, CDR- 

H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the amino acid 

sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the amino acid 

sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID NO.: 5, 

and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. 

42. The use of claim 41, wherein the anti-IL-13 antibody comprises a heavy chain variable 

region having the amino acid sequence of SEQ ID NO.: 7 and a light chain variable region 

having the amino acid sequence of SEQ ID NO.: 9. 

43. The use of claim 42, wherein the anti-IL-13 antibody comprises a heavy chain having the 

amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid sequence of 

SEQ ID NO.: 14. 

44. The use of any one of claims 40-42, wherein the anti-IL-13 antibody is to be administered 

subcutaneously once every four weeks at a flat dose selected from 125 mg, 250 mg, and 500 mg. 

45. The use of claim 44, wherein the anti-IL-13 antibody is to be administered subcutaneously 

once every four weeks at a flat dose of 250 mg. 

46. The use of claim 39, wherein the IPF therapeutic agent is a combination anti-IL-13/anti-IL-4 

agent. 

47. The use of claim 46, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody. 
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48. The use of any one of claims 29-47, wherein the treatment extends the time to disease 

progression compared to no treatment, wherein disease progression is indicated by the first 

occurrence of one or more of the following: (i) death; (ii) non-elective hospitalization; (iii) 10% 

or greater decrease from baseline in FVC. 

49. The use of claim 48, wherein disease progression is further indicated by decrease from 

baseline of > 15% in DLc0  at week 52. 

50. The use of any one of claims 29-47, wherein a decrease in DLco  from baseline 52 weeks 

after treatment is less than 15%. 

51. The use of any one of claims 29-47, wherein the treatment results in less reduction in decline 

from baseline in distance walked by the patient in a 6-minute walk test 52 weeks after treatment 

compared to no treatment. 

52. The use of claim 51, wherein the reduction in decline from baseline in distance walked is 

greater than 50 meters, or greater than 30 meters, or greater than 10 meters. 

53. The use of any one of claims 29-47, wherein the treatment extends the time to a first event of 

acute IPF exacerbation or a first event of IPF deterioration compared to no treatment. 

54. A method of monitoring disease progression in an IPF patient comprising measuring in 

biological samples obtained from the patient at a first time point and one or more additional time 

points the expression of one or a combination of genes, or expression of one or a combination of 

proteins encoded by the one or the combination of genes, wherein the one gene is COMP or the 

combination of genes comprises COMP, wherein a change in expression level from the first time 

point to the one or more additional time points is indicative of disease progression. 

55. The method of claim 54, wherein the combination of genes comprises MMP3. 

56. The method of claim 54, wherein the combination of genes comprises YKL-40. 

57. The method of claim 54, wherein the combination of genes comprises MMP7. 

58. The method of claim 54, wherein the combination of genes comprises a gene selected 

from CHI3L1 (YKL-40), CCL11, CCL13, CCL17, CCL18, CXCL13, MMP3, MMP7, SAA4 

(constitutive SAA), POSTN, and SPP1 (OPN). 

59. The method of claim 54, wherein the combination of genes is selected from any of Table 

2, Table 3, Table 4 or Table 5. 

60. The method of any one of claims 54-59, wherein the biological samples are selected from 

lung tissue, serum, and plasma. 

61. The method of claim 60, wherein the biological sample is lung tissue or plasma and the 

expression of the one or the combination of genes is measured using a PCR method or a 

microarray chip. 
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62. The method of claim 60, wherein the biological sample is serum and the expression of 

the one or the combination of proteins is measured using an immunoassay. 

63. The method of any one of claims 54-62, wherein the patient is to be further treated with a 

candidate therapeutic agent in a clinical study. 

64. The method of claim 63, wherein the candidate therapeutic agent is selected from an anti- 

IL-13 agent, an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti- 

LOXL2 antibody (GS-6624), N-acetylcysteine, anti-TGF-I3 antibody (GC1008), anti-avf36 

integrin antibody (STX-100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNTO 

888), somatostatin analog (SOM230, octreotide), antiotensin II inhibitor (losartan), carbon 

monoxide, thalidomide, tetrathiomolybdate, doxycycline, minocycline, and tyrosine kinase 

inhibitor (BIBF1120). 

65. The method of claim 64, wherein the anti-IL-13 agent is lebrikizumab. 

66. The method of claim 64 , wherein the anti-IL-13 agent is an anti-IL-13 antibody 

comprising three heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID 

NO.: 1, CDR-H2 having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the 

amino acid sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the 

amino acid sequence of SEQ ID NO.: 4, CDR-L2 having the amino acid sequence of SEQ ID 

NO.: 5, and CDR-L3 having the amino acid sequence of SEQ ID NO.: 6. 

67. The method of claim 66, wherein the anti-IL-13 antibody comprises a heavy chain 

variable region having the amino acid sequence of SEQ ID NO.: 7 and a light chain variable 

region having the amino acid sequence of SEQ ID NO.: 9. 

68. The method of claim 67, wherein the anti-IL-13 antibody comprises a heavy chain 

having the amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid 

sequence of SEQ ID NO.: 14. 
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