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MODIFIED HYALURONIDASES AND USES IN 
TREATING HYALURONAN-ASSOCIATED 

DISEASES AND CONDITIONS 

RELATED APPLICATIONS 

[0001] Bene?t of priority is claimed to US. Provisional 
Application Ser. No. 61/ 124,278 to Gregory Frost, entitled 
“COMBINATION THERAPY USING A MODIFIED 
SOLUBLE HYALURONIDASE AND THERAPEUTIC 
AGENTS AND TREATMENTS,” ?led on Apr. 14, 2008; to 
US. Provisional Application Ser. No. 61/ 130,357 to Gregory 
Frost, entitled “COMBINATION THERAPY USING A 
SOLUBLE HYALURONIDASE AND CHEMOTHERA 
PEUTIC AGENTS,” ?led on May 29, 2008; and to US. 
Provisional Application Ser. No. 61/195,624 to Gregory 
Frost, entitled “MODIFIED HYALURONIDASES AND 
USES IN TREATING HYALURONAN-ASSOCIATED 
DISEASES AND CONDITIONS,” ?led on Oct. 8, 2008. 
[0002] This application is related to International Applica 
tion No. (Attorney Dkt. No. 0119374-00102/3066PC), ?led 
the same day herewith, entitled “MODIFIED HYALU 
RONIDASES AND USES IN TREATING HYALURONAN 
ASSOCIATED DISEASES AND CONDITIONS,” Which 
claims priority to US. Provisional Application Ser. Nos. 
61/124,278, 61/130,357, and 61/195,624. The subject matter 
of the above-noted related application is incorporated by ref 
erence in its entirety. 
[0003] The subject matter of each of the above-referenced 
applications is incorporated by reference in its entirety. 

INCORPORATION BY REFERENCE OF 
SEQUENCE LISTING PROVIDED ON COMPACT 

DISCS 

[0004] An electronic version on compact disc (CD-R) of 
the Sequence Listing is ?led hereWith in duplicate (labeled 
Copy #1 and Copy #2), the contents of Which are incorporated 
by reference in their entirety. The computer-readable ?le on 
each of the aforementioned compact discs, created onApr. 14, 
2009, is identical, 799 kilobytes in siZe, and titled 3066SEQ. 
001.txt. 

FIELD OF THE INVENTION 

[0005] Provided are combinations, compositions and kits 
containing a hyaluronan degrading enZyme, in particular, a 
soluble hyaluronidase, for treatment of hyaluronan-associ 
ated conditions, diseases and disorders. In one example, the 
products include an additional agent or treatment. Such prod 
ucts can be used in methods for administering the products to 
treat the hyaluronan-associated diseases and conditions, for 
example, hyaluronan-associated cancers, for example, hyalu 
ronan-rich tumors. The methods include administration of the 
hyaluronan degrading enZyme composition, such as a hyalu 
ronidase composition, alone or in combination With other 
treatments. Also provided are methods and compositions for 
providing sustained treatment effects in hyaluronan-associ 
ated diseases and conditions. 

BACKGROUND 

[0006] Hyaluronan (hyaluronic acid; HA) is a glycosami 
noglycan that exists predominantly in connective tissues, 
skin, cartilage, and in synovial ?uid in mammals. Hyaluronan 
also is the main constituent of the vitreous of the eye. In 
connective tissue, the Water of hydration associated With 
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hyaluronan creates hydrated matrices betWeen tissues. HA is 
found in the extracellular matrix of many cells, especially in 
soft connective tissues. HA has a role in various physiological 
processes, such as in Water and plasma protein homeostasis, 
in the intracellular matrix (Laurent T C et al (1992) FASEB J 
6: 2397-2404). Certain diseases are associated With expres 
sion and/or production of hyaluronan. 
[0007] Hyaluronan degrading enZymes, including hyalu 
ronidases, are enZymes that degrade hyaluronan. Various 
hyaluronan degrading enZymes have been used therapeuti 
cally, typically as dispersing and spreading agents in combi 
nation With other therapeutic agents. Improved compositions 
and methods for administration of hyaluronan degrading 
enZymes for treatment, particularly of hyaluronan-associated 
diseases and conditions, are needed. 

SUMMARY 

[0008] Provided are methods for treating hyaluronan-asso 
ciated diseases or conditions. The methods include a step of 
administering a hyaluronan degrading enZyme, such as a 
hyaluronidase, particularly a soluble hyaluronidase, such as 
any of the animal or bacterial hyaluronidases. The hyaluronan 
degrading enZyme is modi?ed With a polymer, such as a 
pegylation moiety. Exemplary of such are the hyaluronan 
degrading enZymes are soluble human hyaluronidases. Such 
soluble hyaluronidases and preparations thereof are 
described, for example, in co-pending US. patent application 
Ser. No. 10/795,095, published as US 20040268425, US. 
patent application Ser. No. 11/065,716, published as US 
20050260186, US. patent application Ser. No. 11/238,171, 
published as US 20060104968. Such soluble hyaluronidases 
are modi?ed With a polymer, such as a pegylation moiety. The 
hyaluronan degrading enzyme, such as a hyaluronidase, is 
modi?ed With a polymer to alter a property, such as, but not 
limited to, half-life and pharrnokinetics. The modi?cation 
includes linking directly or indirectly via a linker, such as 
covalently or by other stable linkage, a polymer, such as 
dextran, a pegylation or sialation moiety, or other such poly 
mers, such as natural or sugar polymers. In the exemplary 
embodiments herein, the hyaluronan degrading enZyme is 
pegylated. 
[0009] Provided herein are methods for treating a disease or 
condition in Which a hyaluronidase substrate accumulates, 
and methods for treating a hyaluronan-associated disease or 
condition. Such methods include administering a soluble 
hyauronidase that is modi?ed by conjugation to a polymer. 
Also provided herein are compositions containing a soluble 
hyaluronidase in an amount su?icient for maintaining a 
plasma level of the hyaluronidase enZyme in plasma at a level 
of at least 3 U/mL for at least a Week, and combinations 
containing such compositions. The soluble hyaluronidase in 
the compositions and combinations provided herein is con 
jugated to a polymer. 
[0010] Provided herein are methods for treating a disease or 
condition in Which a hyaluronidase substrate accumulates. 
The methods involve administering a soluble hyaluronidase 
enZyme to a subject more than once a Week for a predeter 
mined number of Weeks in an amount suf?cient to maintain a 
pharmacologically active level of the hyaluronidase in the 
plasma of at least about or 3 U/mL to prevent resynthesis of 
the substrate to levels prior to treatment. The hyaluronidase 
enZyme used in the methods is modi?ed by conjugation to a 
polymer, and the predetermined number of Weeks is more 
than one Week. In some examples, the predetermined number 
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of Weeks is at least tWo Weeks, such as tWo Weeks, three 
Weeks, or four Weeks. Exemplary hyaluronidase substrates 
that accumulate in the condition or disease being treated 
include hyaluronan. In one example, the hyaluronan expres 
sion in a sample from the subject is measured prior to treat 
ment. 

[0011] In some examples of the methods for treating a 
disease or condition in Which a hyaluronidase substrate accu 
mulates, after the predetermined number of Weeks, adminis 
tration is discontinued for a ?rst predetermined period of 
time, such as at least one Week, and then resumed for at least 
one Week. For example, administration can be discontinued 
for one Week, tWo Weeks, three Weeks or four Weeks, and then 
resumed for at least one Week. In further examples, after the 
?rst predetermined period of time, the soluble hyaluronidase 
is further administered to the subject more than once a Week 
for a predetermined number of Weeks in an amount suf?cient 
to maintain a pharrnacologically active level of the hyalu 
ronidase in the plasma of at least about or 3 U/mL to prevent 
resynthesis of the substrate to levels prior to treatment. In 
some embodiments of any of these methods, the cycle of 
administration and discontinuation of adminstration is 
repeated a plurality of times. 
[0012] In some embodiments of the methods provided 
herein, the hyaluronidase is administered in an amount su?i 
cient to maintain a pharrnacologically active level of the 
hyaluronidase in the plasma of at least or about 3 U/mL-12 
U/mL. For example, the hyaluronidase can be administered in 
an amount suf?cient to maintain a pharmacologically active 
level of the hyaluronidase in the plasma of at least at or about 
5 U/mL, 6 U/mL, 7 U/mL, 8 U/mL, 9 U/mL, 10 U/mL, 15 
U/mL, 20 U/mL, 30 U/mL, 40 U/mL, 45 U/mL, 50 U/mL or 
more. In a particular embodiment of the methods, the hyalu 
ronidase is administered in an amount suf?cient to maintain a 
pharmacologically active level of the hyaluronidase in the 
plasma of at least or about 10 U/mL. 

[0013] In one embodiment of the methods for treating a 
disease or condition in Which a hyaluronidase substrate accu 
mulates, the hyaluronidase is administered tWice a Week. The 
amount of hyaluronidase administered to the subject can be, 
for example, 0.02 mg/kg (of the subject), 0.03 mg/kg, 0.04 
mg/kg, 0.05 mg/kg, 0.06 mg/kg, 0.07 mg/kg, 0.08 mg/kg, 
0.09 mg/kg, 0.1 mg/kg, 0.15 mg/kg, 0.2 mg/kg, 0.25 mg/kg, 
0.30 mg/kg, 0.35 mg/kg, 0.40 mg/kg, 0.45 mg/kg, 0.5 mg/kg, 
0.55 mg.kg, 0.6 mg/kg, 0.7 mg/kg, 0.8 mg/kg, 0.9 mg/kg, 1.0 
mg/kg, 1.1 mg/kg, 1.2 mg/kg, 1.3 mg/kg, 1.4 mg/kg, 1.5 
mg/kg or more. In one example, the amount of hyaluronidase 
administered is 0.05 mg/kg-0.8 mg/kg. In further examples, 
the amount of hyalurondase administered is or is about 
50,000 Units (U); 60,000 U; 70,000 U; 80,000 U; 90,000 U; 
100,000 U; 200,000 U; 300,000 U; 400,000 U; 500,000 U; 
600,000 U; 700,000 U; 800,000 U; 900,000 U; 1,000,000 U; 
1,500,000 U; 2,000,000 U; 2,500,000 U; 3,000,000 U; 3,500, 
000 U; 4,000,000 U or more. 

[0014] Provided herein are methods for treating a hyaluro 
nan-associated disease or condition in a subject. Such meth 
ods include the steps of (a) measuring hyaluronan expression 
or hyaluron in a sample from the subject; and (b) if the 
hyaluronan expression or hyaluron in the sample from the 
subject is elevated or at a level indicative of the disease or 
condition, administering a composition containing a soluble 
hyaluronidase to the subject. The soluble hyaluronidase used 
in these methods is modi?ed by conjugation to a polymer. In 
some examples, the sample from the subject is a tissue or 

Jan. 7, 2010 

body ?uid, such as, for eaxmple, a blood sample, tumor 
biopsy, cerebral spinal ?uid, urine, sWeat, semen or saliva 
sample. 
[0015] In particular embodiments of the methods for treat 
ing a hyaluronan-associated disease or condition, a second 
and different agent for treating the disease or condition also is 
administered to the subject. In some examples, the second 
agent and the composition containing the soluble hyalu 
ronidase are administered in a single composition. In other 
examples, the second agent and the composition containing 
the soluble hyalurondiase are administered separately, such 
as simultaneously, sequentially or intermittently in any order. 
In one embodiment, the second agent is administered after 
administration of the composition containing the soluble 
hyaluronidase. For example, the second agent can be admin 
istered after the ?rst administration of the soluble hyalu 
ronidase in the cycle of administration, and optionally after 
one or more subsequent administrations of the soluble hyalu 
ronidase, such as after each subsequent administration of the 
soluble hyaluronidase, after every other subsequent adminis 
tration of the soluble hyaluronidase, or once a Week, once 
every tWo Weeks, once every three Weeks or once a month. 

[0016] In some aspects of the methods for treating a hyalu 
ronan-associated disease or condition provided herein, the 
second agent is administered at least 0.5 minutes, at least one 
minute, at least ?ve minutes, at least ?fteen minutes, at least 
thirty minutes, at least one hour or more than one hour after 
the composition containing the soluble hyaluronidase is 
administered. In some examples, the second agent is admin 
istered at least or tWo hours, four hours, six hours, eight hours, 
10 hours, 12 hours, 14 hours, 16 hours, 18 hours, 20 hours, 22 
hours or 24 hours after the composition containing the soluble 
hyaluronidase is administered. In one example, the second 
agent is administered at least forty-eight hours after the com 
position containing the soluble hyaluronidase. In another 
example, the second agent is administered at least seventy 
tWo hours after the composition containing the soluble hyalu 
ronidase. In further aspects of the methods provided herein 
for treating a hyaluronan-associated disease or condition, the 
expression of hyaluronan in the sample from the subject is 
compared to expression in a control sample or a standard. 

[0017] The hyaluronidase used in the methods for treating 
a disease or condition in Which a hyaluronidase substrate 
accumulates, and the methods for treating a hyaluronan-as 
sociated disease or condition, is conjugated to a polymer. In 
some examples, the polymer is a sialation or pegylation moi 
ety. In some of the methods provided herein, a second agent is 
administered to the subject, as described above and herein. In 
some examples, the second agent is an anti-cancer agent or 
treatment, such as, for example, a chemotherapeutic agent, 
radiation therapy, an antibody, a peptide, a gene therapy vec 
tor, a virus or a nucleic acid. Exemplary of second agents that 
are used in some of the methods provided herein include 
anti-cancer agents, such as, for example, Acivicins; Aclaru 
bicins; AcodaZoles; Acronines; AdoZelesins; Aldesleukins; 
AlemtuZumabs; Alitretinoins (9-Cis-Retinoic Acids); 
Allopur‘inols; Altretamines; Alvocidibs; AmbaZones; Ambo 
mycins; Ametantrones; Amifostines; Aminoglutethimides; 
Amsacrines ; AnastroZoles ; Anaxirones ; Ancitabines; Anthra 
mycins; ApaZiquones; Argimesnas; Arsenic Trioxides; 
Asparaginases; Asperlins; Atrimustines; AZacitidines; AZete 
pas; AZotomycins; Banoxantrones; Batabulins; Batimastats; 
BCG Live; Benaxibines; Bendamustines; BenZodepas; Bex 
arotenes; BevaciZumab; Bicalutamides; Bietaserpines; Biri 






























































































































































































