addition, compositions and methods of the 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 thedisclosure. The terms “molecular
phenotype” and “molecular subtype” are used interchangeably herein.

[0015a] 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 ene-er-a combination of three or more genes, or expression of ene-or-a

combination of three or more proteins encoded by the ene-er-the-combination of three or more genes,
wherein the three or more genes is-are selected from COMP, MMP3, YKL-40, CXCL.13, SAA4

(constitutive SAA) and SPP1 (OPN)-erthe-combination-of genes-comprises-COMP, wherein an

elevated expression level of the ene-or-the-combination of three or more genes, or an elevated

expression level of the ene-erthe-combination of three or more proteins, is indicative of a prognosis
for shortened survival compared to median survival and wherein a reduced expression level of the ene
er—%he—éombination of three or more genes, or a reduced expression level of the ene-erthe-combination
of three or more proteins, is indicative of a prognosis for increased survival compared to median
survival.

[0016] Accordingly, in one embodiment, 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 combinationvof proteins encoded by the one or the combination of genes,
is indicative of a prognosis for shortened sﬁrvival 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, KRTS, KRT6B, KRT13, KRT14, KRT15, KRT17,
SERPINB3, SERPINB4, SERPINB5, SERPINB13, CLCA2, TRPV4, BBSS5, MMP3, and
SAA4. In one embodiment, the one or the combination of genes is selected from CXCR3,
CXCRS5, CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), BLK, BLNK, FCRLA, FCRL2,
FCRLS, CD79A, CD79B, CD27, CD28, CD1A, CD1B, CD1C, CD1E, IGHV1-69, IGLJ3,

IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHGI, IGKC, IGLV6-57, IGK@, IGHA1, IGKV2-




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, CXCR5,CXCL13, CCR6, CCR7, CD19, MS4A1 (CD20), TNFRSF17 (BCMA),
BLK, BLNK, FCRLA, FCRL2, FCRLS, CD79A, CD79B, CD27, CD28, CD1A, CDI1B,
CDI1C, CDIE, IGHV1-69, IGLJ3, 1GJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHGI, 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, COL18A1l, CTHRCI1, HGF,
IGFBP7, SCGF (CLEC11A); LOXL1, LOXL2; GLI1, GLI2, SMO; SFRP2, DIO2, 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 gPCR. 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.

[0025] In another embodiment, 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 embodiment, methods of treating IPF in a patient are provided.
[0026a] In a fourth aspect, there is provided these-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 two or above determined according to the method as defined in the

second aspect.
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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.

[0026a] In a 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 methods as defined herein,

[0027] In one embodiment, methods of treating an IPF 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-3
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 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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[0029a] 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 ene-er-a combination of three or more genes, or
expression of ene-er-a combination of three or more proteins encoded by the ene-er-the-combination
of three or more genes, wherein the ene-gene-is-COMP-orthe-combination of three or more genes
comprises-is selected from COMP, MMP3, YKI.-40, CXCL13. SAA4 (constitutive SAA) and SPP1

(OPN), wherein a change in expression level from the first time point to the one or more additional
time points is indicative of disease progression.

[0030] In still yet another embodiment, methods of monitoring disease 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 combiﬂation 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, KRTS5, KRT6B, KRT13, KRT14, KRT15, KRT17, SERPINB3, SERPINB4, SERPINBS,
SERPINB13, CLCA2, TRPV4, BBS5, MMP3, and SAA4. In one embodiment, the one or the
combination of genes is selected from CXCR3, CXCRS5, CXCL13, CCR6, CCR7, CD19, MS4A1
(CD20), BLK, BLNK, FCRLA, FCRL2, FCRLS, CD79A, CD79B, CD27, CD28, CD1A, CD1B,
CDIC, CDIE, IGHV1-69, IGLJ3, IGJ, IGHV3-48, IGLV3-21, IGKV1-5, IGHGI, IGKC,
IGLV6-57, IGK@, IGHA1, 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
COLI1A1, COL1A2, COL5A2, COL12A1, COL14A1, COL15A1, COL16A1, COL18A1l,
CTHRCI1, HGF, IGFBP7, SCGF (CLEC11A); LOXL1, LOXL2; GLI1, GLI2, SMO; SFRP2,
DIO2, 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 gPCR.
In one embodiment, the PCR method is multiplex-PCR. In certain embodiments, kits include

at
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WHAT IS CLAIMED IS: ;f
1. A method of prognosing or of aiding prognosis of idiopathic pulmonary fibrosis (IPF) in a ff
patient comprising measuring in a biological sample obtained from the patient the expression ofﬁ*’*’(

one or a combination of genes, or expression of one or a combination of proteins encoded by ;h%

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

comprises COMP, wherein an elevated expression level of the one or the combination ypf“/;genes,

or an elevated expression level of the one or the combination of proteins, is indicatjve ofa

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

level of the one or the combination of genes, or a reduced expression level ogffﬁe 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 compmges MMP3.

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

4. The method of claim 1, wherein the combination of genes compnses 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. ra

6. The method of claim 1, wherein the combinatigri/ef genes comprises a gene selected from
CHI3L1 (YKL-40), CCL11, CCL13, CCL17,\,3C‘CL1 8, CXCL13, MMP3, MMP7, SAA4
(constitutive SAA), POSTN, and SPP1 (OP'I;I)

7. The method of claim 6, wherein the combmatlon of genes comprises a gene selected from
MMP3 and SAA4 (constitutive SAA)

8. The method of claim 6 wherenf the combination of genes comprises a gene selected from
YKL-40 and CCL18.

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

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

11. The method of ﬂeIalm 6, comprising measuring the expression level of SAA4 (constitutive
SAA). 7 !

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

13. The méihod 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 determining a

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

[0}
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wherein the determining of the total baseline biomarker score comprises measuring the-— -

f
/

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 baseh}}e;!
biomarker score further comprises measuring the protein expression level of YKL;A% and
assigning a score of 0 if the expression level is below the median for YKL-40 aﬁé
assigning a score of 1 if the expression level is above the median for YKL—%Q‘;fend
wherein the determining of the total baseline biomarker score further co%nﬁ;ises 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 prognosm of shortened
survival compared to median survival and wherein a total baseline blomarker score of zero or one
is indicative of a prognosis of increased survival compared to the mecﬁan survival.
15. The method of claim 14, wherein the total baseline blomarkep score of the patient is two or
above and the patient is selected for treatment with a candldate‘therapeutlc 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, pxrfemdone anti-LOXL2 antibody (GS-6624),
N-acetylcysteine, anti-TGF-f antibody (GC1008), ant1 -avp6 integrin antibody (STX-100), anti-
CTGF antibody (FG-3019), anti-CCL2 antlbody (CNTO 888), somatostatin analog (SOM230,
octreotide), antiotensin Il inhibitor (losartan), oarbon monoxide, thalidomide, tetrathiomolybdate,
doxycycline, minocycline, and tyrosine klnase inhibitor (BIBF1120).
16. The method of claim 15, wherein t};,e ant1 IL-13 agent is lebrikizumab.
17. The method of claim 15, wherem}the anti-IL-13 agent is an anti-IL-13 antibody comprising
three heavy chain CDRs, CDR-H I havmg 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 hght chain CDRs, CDR-L1 having the amino acid sequence of SEQ
ID NO.: 4, CDR-L2 ha};mg the amino acid sequence of SEQ ID NO.: 5, and CDR-L3 having the
amino acid sequence /e/f SEQ ID NO.: 6.
18. The method gf’élaim 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 aeld sequence of SEQ ID NO.: 9.
19. The; method of claim 18, wherein the anti-IL-13 antibody comprises a heavy chain having the
ammo a:md sequence of SEQ ID NO.: 10 and a light chain having the amino acid sequence of
SEQ IDNO.: 14.
/20 The method of claim 15, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody.

+19)



——2}—A-method-of prognesing-or-of aiding-prognosis-of IPF-in-a-patient-eomprising-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
expression level is below the median for MMP3 and COMP, respectively, and assi ing a
score of 1 if the expression level is above the median for MMP3 and COMP, re;ﬁctlvely,
wherein the determining of the total baseline biomarker score further compryfes
measuring the protein expression level of YKI-40 and assigning a score of% if the
expression level is below the median for YKI.-40 and assigning a sco;g’“ of 1 if the
expression level is above the median for YKI1.-40, and wherein the d’étermlmng of the
total baseline biomarker score further comprises adding each mc}wxdual score to obtain
the total baseline biomarker score, 3(
wherein a total baseline biomarker score of one or above is 1ndlca’;1ve of a prognosis of shortened
survival compared to median survival and wherein a total baselyﬁe biomarker score of zero is
indicative of a prognosis of increased survival compared to tl”ie median survival.

22. The method of any one of claims 14-21, wherein the blologlcal sample is selected from
7/

7

serum and plasma. )
23. The method of claim 21, wherein the total basehne biomarker score of the patient is one or
above and the patient is selected for treatment w1th a candidate therapeutic agent in a clinical
study, wherein the candidate therapeutic agent is selected from an anti-IL-13 agent,

an anti-1L-4 agent, a combination anti- IL—13/ant1 IL-4 agent, pirfenidone, anti-LOXL.2
antibody (GS-6624), N- acetylcysteme antl TGF-B antibody (GC1008), anti-ovB6 integrin
antibody (STX-100), anti-CTGF antlbody (FG-3019), anti-CCL2 antibody (CNTO 8§88),
somatostatin analog (SOM230 foctreotlde) antiotensin II inhibitor (losartan), carbon
monoxide, thalidomide, tetgathlomolybdate, doxycycline, minocycline, and tyrosine kinase
inhibitor (BIBF1120). f

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

25. The method oﬁclalm 23, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody.
26. The methogl of claim 23, wherein the anti-IL-13 agent is an anti-IL-13 antibody
comprlsmg tlfree heavy chain CDRs, CDR-H1 having the amino acid sequence of SEQ ID
NO.: 1, CﬁR-HQ having the amino acid sequence of SEQ ID NO.: 2, and CDR-H3 having the
amlnc/)/émd sequence of SEQ ID NO.: 3, and three light chain CDRs, CDR-L1 having the
amu‘{o 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.

[e¢]
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—27—The-method-of elaim 26, wherein-the-anti-ll=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 amlff}@ a01d

sequence of SEQ ID NO.: 14. |

29. Use of an IPF therapeutic agent in the manufacture of a medicament for the trea‘{ig;nt of an
IPF patient previously determined to have a prognosis of shortened survival ac%o‘fdmg 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 fr01;r{ an anti-IL-13 agent,
an anti-IL-4 agent, a combination anti-IL.-13/anti-IL-4 agent, p1rfemd0ne anti-LOXL2 antibody
(GS-6624), N-acetylcysteine, anti-TGF-$ antibody (GC1008), anti- oev[i6 integrin antibody (STX-
100), anti-CTGF antibody (FG-3019), anti-CCL2 antibody (CNT@ 888), somatostatin analog
(SOM230, octreotide), antiotensin II inhibitor (losartan), carbon monoxide, thalidomide,
tetrathiomolybdate, doxycycline, minocycline, and tyrosine ’kmase inhibitor (BIBF1120).

31. The use of claim 30, wherein the anti-IL-13 agent 1sf>fgbr1klzumab

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 acui sequence of SEQ ID NO.: 1, CDR-H2 having
the amino acid sequence of SEQ ID NO.: 2, ar}d CDR-H3 having the amino acid sequence of
SEQ ID NO.: 3, and three light chain CDRs,"‘%DR-Ll having the amino acid sequence of SEQ ID
NO.: 4, CDR-L2 having the amino acid séquence 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 ghe anti-IL-13 antibody comprises a heavy chain variable
region having the amino acid seq“ience 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, wilerem the anti-IL-13 antibody comprises a heavy chain having the
amino acid sequence oﬁ’fﬁEQ ID NO.: 10 and a light chain having the amino acid sequence of
SEQ ID NO.: 14. f

35. The use of a,ny one of claims 31-34, wherein the anti-IL-13 antibody is to be
administered, §{1bcutaneously once every four weeks at a flat dose selected from 125 mg, 250
mg, and 5@6 mg.

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

subautaneously 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 determinéd
according to the method of claim 21. 7 |
39. The use of claim 37 or claim 38, wherein the IPF therapeutic agent is seleq}éﬁ from an
anti-IL-13 agent, an anti-IL-4 agent, a combination anti-IL-13/anti-IL.-4 ageﬁpt‘“’ffpirfenidone,
anti-LOXL2 antibody (GS-6624), N-acetylcysteine, anti-TGF-f8 antibodw(éClOO?B), anti-
ovPB6 integrin antibody (STX-100), anti-CTGF antibody (FG-3019), ant1 CCL2 antibody
(CNTO 888), somatostatin analog (SOM230, octreotide), antlotensm II inhibitor (losartan),
carbon monoxide, thalidomide, tetrathiomolybdate, doxycychne mmocychne and tyrosine
kinase inhibitor (BIBF1120). \

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

41. The use of claim 39 , wherein the anti-1L-13 agent is an anti-IL-13 antibody comprising
three heavy chain CDRs, CDR-HI having the amino- acui 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 oham CDRs, CDR-L1 having the amino acid
sequence of SEQ ID NO.: 4, CDR-L2 havip’gfithe amino acid sequence of SEQ ID NO.: 5,
and CDR-L3 having the amino acid seqyé;lce of SEQ ID NO.: 6.

42. The use of claim 41, wherein thqi,ai'{gti—IL—B antibody comprises a heavy chain variable
region having the amino acid seqlke‘t{ce of SEQ ID NO.: 7 and a light chain variable region
having the amino acid sequencs;»%"f SEQ ID NO.: 9.

43. The use of claim 42, Whef;:in 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
SEQIDNO.: 14.

44. The use of any onye 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 “’clalm 44, wherein the anti-IL-13 antibody is to be administered subcutaneously
once every, ffour weeks at a flat dose of 250 mg.

46. The gse of claim 39, wherein the IPF therapeutic agent is a combination anti-IL-13/anti-I1L-4

agent,”

A
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%

/

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

baseline of > 15% in DLco at week 52. /f

or greater decrease from baseline in FVC.

50. The use of any one of claims 29-47, wherein a decrease in DL¢o from baselir;ﬂe*fSZ weeks
/
after treatment is less than 15%. ??f
7
51. The use of any one of claims 29-47, wherein the treatment results in les& reduction in decline

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

i
4
&

compared to no treatment. S
52. The use of claim 51, wherein the reduction in decline from base’hne 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 deter1orat10n compared to no treatment.

54. A method of monitoring disease progression in an LPF 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 ;enes or expression of one or a combination of
proteins encoded by the one or the oombmauon ‘of genes, wherein the one gene is COMP or the
combination of genes comprises COMP, Whel ein a change in expression level from the first time
point to the one or more additional time pomts is indicative of disease progression.

55. The method of claim 54, Wherem the combination of genes comprises MMP3.

56. The method of claim 54, Wherem the combination of genes comprises YKL-40.

57. The method of claim 54, xyhereln the combination of genes comprises MMP7.

58. The method of claim 5‘j4,~f;"§Nherein the combination of genes comprises a gene selected
from CHI3L1 (YKL—40) f’éCLll CCL13, CCL17, CCL18, CXCL13, MMP3, MMP7, SAA4
(constitutive SAA), POSTN and SPP1 (OPN).

59. The method of glalm 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 tlssuf ‘serum, and plasma.

61. The’ ‘method of claim 60, wherein the biological sample is lung tissue or plasma and the

expréssmn of the one or the combination of genes is measured using a PCR method or a

/l}'ﬂcroarray chip.




~-62:-The-method-of-claim-60;- wherein the biological sample is-serum-and the-expression-of Mw:?
the one or the combination of proteins is measured using an immunoassay. 7
63. The method of any one of claims 54-62, wherein the patient is to be further treated Wigﬁ'a

s

candidate therapeutic agent in a clinical study. ﬁﬁ

64. The method of claim 63, wherein the candidate therapeutic agent is selected fromf’;n anti-
IL-13 agent, an anti-IL-4 agent, a combination anti-IL-13/anti-IL-4 agent, pirfenid@fle anti-
LOXL2 antibody (GS-6624), N-acetylcysteine, anti-TGF-f antibody (GC1008) antl ovfp6
integrin antibody (STX-100), anti-CTGF antibody (FG-3019), anti-CCL2 an‘ubody (CNTO
888), somatostatin analog (SOM230, octreotide), antiotensin 11 1nh1b1t0r (losartan), carbon
monoxide, thalidomide, tetrathiomolybdate, doxycycline, mmocyclm@ and tyrosine kinase
inhibitor (BIBF1120). ) d

65. The method of claim 64, wherein the anti-IL-13 agent is Iebhklzumab

66. The method of claim 64 , wherein the anti-1L-13 agent 1s an anti-IL-13 antibody
comprising three heavy chain CDRs, CDR-H1 having the 4mino 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 }xght chain CDRs, CDR-L1 having the
amino acid sequence of SEQ ID NO.: 4, CDR~L;24¢{ilaVing the amino acid sequence of SEQ ID
NO.: 5, and CDR-L3 having the amino acid §,ei;uence of SEQ ID NO.: 6.

67. The method of claim 66, wherein thejaﬂii-IL—B antibody comprises a heavy chain
variable region having the amino acid lsj:.;e”cjuence of SEQ ID NO.: 7 and a light chain variable
region having the amino acid sequegéé of SEQ ID NO.: 9.

68. The method of claim 67, Whgféin the anti-IL-13 antibody comprises a heavy chain
having the amino acid sequenﬁpéiof SEQ ID NO.: 10 and a light chain having the amino acid
sequence of SEQ ID NOl4

O
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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 a
combination of three or more genes, or expression of a combination of three or more proteins
encoded by the combination of three or more genes, wherein the three or more genes are selected
from COMP, MMP3, YKL-40, CXCL13, SAA4 (constitutive SAA) and SPP1 (OPN), wherein an
elevated expression level of the combination of three or more genes, or an elevated expression
level of the combination of three or more proteins, is indicative of a prognosis for shortened
survival compared to median survival and wherein a reduced expression level of the combination
of three or more genes, or a reduced expression level of the combination of three or more proteins,
is indicative of a prognosis for increased survival compared to median survival.
2. Thé ;nethod of claim 1, wherein the combination of three or more genes comprises MMP3.
3. The method of claim 1, wherein the combination of three or more genes comprises YKL-40.
4. The method of claim 1, wherein the combination of three or more genes further comprises
MMP7.
5. The method of claim 1, wherein the combination of three or more genes further comprises a
gene selected from CCL11, CCL13, CCL17, and CCL18.
6. The method of claim 1, wherein the combination of three or more genes comprises MMP3
and SAA4 (constitutive SAA).
7. The method of claim 5 wherein the combination of three or more genes comprises YKL-40
and CCLIS.
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 SAA4 (constitutive
SAA).
11. The method of claim 5, wherein the patient is on immunomodulatory therapy.
12. The method of any one of claims 1-11, wherein the biological sample is selected from lung
tissue, serum, and plasma.
13. 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,
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respectively, and assigning a score of 1 if the expression level is above the median for
CXCLI13, 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 YKI.-40 and
assigning a score of 1 if the expression level is above the median for YKIL-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.
14. The method of claim 13, 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- antibody (GC1008), anti-av36 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).
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 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.
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 a light 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 comprises a heavy chain having the
amino acid sequence of SEQ ID NO.: 10 and a light chain having the amino acid sequence of
SEQID NO.: 14.
19. The method of claim 14, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody.
20. 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,
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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 YKI.-40 and assigning a score of 0 if the
expression level is below the median for YKI.-40 and assigning a score of 1 if the
expression level is above the median for YKI.-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.
21. The method of any one of claims 13-20, wherein the biological sample is selected from
serum and plasma.
22. The method of claim 20, wherein the total baseline biomarker score of the patient is one or
above and the patient is selected for treatment with a candidate therapeutic ageﬁt in a clinical
study, wherein the candidate therapeutic agent is selected from an anti-IL-13 agent,
an anti-I1L-4 ageht, a combination anti-IL-13/anti-IL-4 agent, pirfenidone, anti-LOXL2
antibody (GS-6624), N-acetylcysteine, anti-TGF- 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).
23. The method of claim 22, wherein the anti-IL-13 agent is lebrikizumab.
24. The method of claim 22, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody.
25. The method of claim 22, 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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26. The method of claim 25, 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.

27. The method of claim 26, 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.

28. 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 1-13, 20, or 21.

29. The use of claim 28, 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-f antibody (GC1008), anti-av36 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).

30. The use of claim 29, wherein the anti-IL-13 agent is lebrikizumab.

31. The use of claim 29 , wherein the anti-IL-13 agent is an anti-1L.-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.

32. The use of claim 31, wherein themanti-IL-l3 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.

33. The use of claim 32, 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.

34. The use of any one of claims 30-33, 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.

35. The use of claim 34, 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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36. 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 13.

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 one or above determined
according to the method of claim 20.

38. The use of claim 36 or claim 37, 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-3 antibody (GC1008), anti-
av6 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).

39. The use of claim 38, wherein the anti-IL-13 agent is lebrikizumab.

40. The use of claim 38, 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.

41. The use of claim 40, 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.

42. The use of claim 41, 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.

43, The use of any one of claims 39-41, 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.
44. The use of claim 43, wherein the anti-IL-13 antibody is to be administered subcutaneously
once every four weeks at a flat dose of 250 mg.

45. The use of claim 38, wherein the IPF therapeutic agent is a combination anti-IL-13/anti-IL-4
agent.

46. The use of claim 45, wherein the anti-IL-13/anti-IL-4 agent is a bispecific antibody.
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47. The use of any one of claims 28-46, 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.

48. The use of claim 47, wherein disease progression is further indicated by decrease from
baseline of > 15% in DL at week 52.

49. The use of any one of claims 28-46, wherein a decrease in DL from baseline 52 weeks
after treatment is less than 15%.

50. The use of any one of claims 28-46, 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.

51. The use of claim 50, 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.

52. The use of any one of claims 28-46, 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.

53. 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 a combination of three or more genes, or expression of a combination of
three or more proteins encoded by the combination of three or more genes, wherein the
combination of three or more genes is selected from COMP, MMP3, YKL-40, CXCL13, SAA4
(constitutive SAA) and SPP1 (OPN), wherein a change in expression level from the first time
point to the one or more additional time points is indicative of disease progression.

54. The method of claim 53, wherein the combination of three or more genes comprises MMP3.
55. The method of claim 53, wherein the combination of three or more genes comprises |
YKL-40.

56. The method of claim 53, wherein the combination of three or more genes further
comprises MMP7.

57. The method of claim 53, wherein the combination of three or more genes further
comprises a gene selected from CCL11, CCL13, CCL17, and CCL18.

58. The method of any one of claims 53-57, wherein the biological samples are selected from
lung tissue, serum, and plasma.

59. The method of claim 58, 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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60. The method of claim 58, wherein the biological sample is serum and the expression of
the one or the combination of proteins is measured using an immunoassay.

61. The method of any one of claims 53-60, wherein the patient is to be further treated with a
candidate therapeutic agent in a clinical study.

62. The method of claim 61, 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-8 antibody (GC1008), anti-av[36
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).

63. The method of claim 62, wherein the anti-IL-13 agent is lebrikizumab.

64. The method of claim 62, 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.

65. The method of claim 64, 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.

66. The method of claim 65, 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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