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Re: Wydase® (hyaluromdase)

CITIZENPETmoN e
Dear Sir or Madam:

The unders1gned submits thxs petmon under secuon SOS(b) the Federal Food,
Drug, and Cosmetic Act (FDC Act) (21 US.C. § 355(b)) and 21 CEXR. § 10. 30 o
request the Commissioner of Food and Drugs determme that the Food and Drug ‘
Administration (FDA) will not approve any new drug apphoatlon (NDA) for a o
hyaluronidase product unless the conditions set forth in this petition are satlsﬁed.

Baxter Healthcare Corporatlon (Baxter) is the current holder of N.DA 06-343 for
hyaluronidase (Wydase@), which was chsconnnued in 2000 by the prewous owner of ﬂns

NDA, Wyeth., Wydase@ 15 mdlcated fOl’ use as an adjuvant to mcrease ﬂ]e absorptlon S e e

and dispersion of other m]ected drugs, for hypodermoclyms and as an adjunct m «
subcutaneous urography fori 1mprovmg resorptlon of radxopaque agents Baxter s
currently working to resume producuon of Wydase® Resumpuon of producnon of

Wydase® is parncularly important, as ophthalmologlsts have reported an moreased

mc1denoe of postoperatwe comphca’uons mcludmg permanent d1plop1a and ptos1s, when R

hyaluromdase is not used This has resulted in some ophthalmologsts usmg '
hyaluronidase compounded bypharmames(l) o L Qﬂ i



A. Action Requested.

. Petitioner asks that the Comm1ss1oner determine that FDA will not approve any
new drug application (NDA) for 2 hyaluromdase product unless the condl’uons set forth ’
in this petition are satisfied.

B. Statement of Graquir;tdi,s.y

Baxter, as holder of the NDA for Wydase@ belxeves -
1. Wydase®’s safety and efﬂeaey have been demonstrated by over 50 years of

clinical use.

2. Namurally occurring hyahironidases are a heterogeneous family 6r:g1yz~;ap*rbtéﬁ““““‘“" e

enzymes with different amino acid sequences and 5pee1es-speczfic

. glycosylation, d]ﬂ‘erent kinetics and dlfferent sxtes of hyaluromc ae1d eleavage -
making the efﬁcacy and tolerabﬂny of each potenual product umque and ‘‘‘‘‘
defined both by the raw material source and the producuon Process.

3. The safety and efﬁcacy of Wydase® ¢ cannot be exu'apolated to any other o
| hyaluronidase product unless that product utﬂlzes the same enzyme source and «
the same produouon process as Wydase@ . .

Therefore, the safety and efficacy of any ﬁev}:'hﬁialiiroma'%e‘pi‘oaﬁe)é"iﬁiist:( R

1. Be proven by adequately deszgned and powered chmcal mals There is
significant potential for immunologic adverse events resultmg from

administration of a complex biological mixture (which r may be caused by the

presence of mmor constituents of the mlxture or dxﬁ‘erences m protem amino

aCld Sequence or leCOSYIaﬂon) Due tO the known mterspecj[es Vaﬂabﬂlty Of R
immunologic responses and the’ P°0r predwtxve value of preclmlcal modsls of T

mmunogemmty, safety of new hyaluromdase produets or dehvery of the
product by a new roufe of adm:mstrauon (sueh as penorbltal versus mtraocular
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m]ectxon) canmot be assumed and must be demonstrated through properly
designed clinical mals or

2. Be shown to be equivalent to Wydase® as descnbedm appmprfatelydemgned C
and sized published clinical trials through the use of properly validated models
demonstrating comparable pharmacokmeucs, pharmacodynamcs and safely in
human ussue, or SR Ll

3. Be ensured by utilizing an identical raw material source and a comparable
production process resultmg in a finished prodnct that can be ac[equately *
characterized and be shown to be fully equlvalent to Wydase®

Hyaluronidase is a naturally occurring famﬂy of enzymes that hydrolyze e

hyaluronic acid, a polysaccharide constltuent of both organs and body ﬂmds s acuwty
was first identified as a “spreadmg factor” in exixacts ﬁ'om mammahan“testes m;/l 923(2)
It is an endogenous protein and serves a mul’atude of ﬁmcmms rangmg from acuwty asa
degradative enzyme in the remodelmg of cartﬂage to facﬂltatmg sperm penetrauon of the
zona pellucida during oocyte fcrtxhzanon(3) ‘Hyaluronidase andhyélwomc ac1d are also
involved in pathogenic processes like malignant transformahon and tumor S

progression(4). Hyaluronidase is also produced by a number of pathogemc bactena
including Streptococci, Staphylococcx and Bacteroides where it most hkely facﬂltates
tissue invasion. It is also found in a variety of toxic ammal venoms where 1t appears to
be a naturally occumng spreading agent for venoms(S) ~

Hyalmomdase structure and speclﬁc ﬁmcuon can be hzghly vanable Spec1ﬁc

sites of hyaluronidase cleavage of hyaluromc acld vary by species: bactanal bee venom .
and human hyaluronidase can be dlstmgmshed by the speclﬁc bonds cleaved(S) Bovme
and ovine tesucular hyaluromdases clearly dxffer in theu' charactenstlcs pam(:ularly W1th |
regard to naturally occurring mh1b1tors(7) Hyaluromdase vnthm ) gwen Specws also o




varies by locanon in humans for example plasma hyaluromdase (I-Iyal-l) d13p1ays only
40% homology to spenn»speclﬁc hyaluronidase (PH-?ZO) (6) ‘

Hyaluronidase preparatmns have a vanety of potenual cln:ucal apphcatxons The B
currently approved hyaluronidase product in the United States, Wydase@ is mdmated as BN
an adjuvant to increase absorption and dispersion of other injected drugs; for

hypodermoclysis; and as an adjunct in subcutaneous urography for lmprowhg wsoption

of ramopaque agents(S) In perhaps the most common chmcal apphca‘non, Wydase® has

been prehmmarﬂy studled asa potenual treatment for dxabetxi retmopathy(Q)

Other, less well-esmbhshed clmlcal uses for hyéluromdase‘mclude myoca:dml e
sparing in 1schem1a-reperﬁls1on mJ\uy(IO), u'eatment of ganghon cysts( 1 1), and reductxon
of paraphimosis(12). Systemic hyaluromdase had a]so been reported to accelera.te

M 3, B

passage of antibiotics from the circulation into synovial ﬂmd(é) Hyaluromdase has been R

investigated for use as an adjuvant in local and systemic cancer fherapy to mcrease
penetration of chemotherapeutic agents in preohmcal models(lS J14) and a pdot study m -
children with malignant bram tumors (@=19) showed a s1gmﬁcant1y 1mproved outcome : o
for the hyaluronidase treated group than for h1stono conu'ols(l 5) S Hyeloromdase has also e
been investigated in prechmcal transplantatlon studies and has been shown to decrease R

intragraft pressure in rejchon of transplanted rat hearts(lﬁ)

The hyalm'omdase source for Wydase® is bovme tes’ncles The raw matenal is
processed and formulated in a specific process as dehneated m the approved NDA to V‘ y
manufacture Wydase®. Wydase® differs from sclenuﬁc-grade hyaluromdase in havmg a

proprietary purification step to remov’e addmonal ‘bovine Jprotems \The most frequent o

contaminants found m less pure bovme tes’acular h\ ‘dase express proteoly‘ac and

glucuronidase actmty(ﬁ)



‘hemorrhage supported by chmcal tnaIs W1th mo:aocul"‘

In August 2003, ISTA Pharmaceuticals, Enc. (ISTA) filed a New Drug Application
(NDA) for its ovine-sourced hyaluronidase, Vitrase®, for use ‘es’ “a:spreading' agent to
facilitate the dispersion and absorpuon of other drugs.” Accordmg to the August 2003

press release from ISTA, no additional studies had been conducted. ISTA had prewously‘ -

filed a NDA (21-414) in December 2002 for V1trase®) for treatment of v vm-eous S

the species-specific as well as the intraspecies, site-specific vanabxhty of hyaluromdases,
this product clearly differs from the bovme-denved product, Wydase@ already approved "
in the United States. ‘

Baxter believes that, for a new hyalurcnidase product, sourced from 2 different
species and manufactured by a dxfferent process, to be approved as a spreadmg agent for "‘

other drugs, it must demonstrate safety and sfficacy as well as define aPPIOpnate dositig

in that indication and cannot rely on the Agency’s ﬁndmg of safety and effecuveness of
the approved product Wydase®. We also believe there is inadequate published hterature

on hyaluronidase preparations sufficiently similar to these new products to soppoa N

approval.

We do not beheve itis POSSiBIG ﬁﬁr any other hyalurom&ase fonn\ L R

demonstrate bioequivalence to Wydase@ f01‘ a partlcular apphcatlon baeed solely: o
previously published studies or studies with the product in other unapproved apphcatlons.f
As noted in a presentation by Dena Dixon, MD, Associate Director QfMESié?al Affau-s’
Office of Generic Drugs, FDA, titled “Clinical Endpoint Bioequivalence Studies for

Locally Acting Drugs,” “PK studies are not adequate” for Iocally-achng drugs and “Most B

require clinical endpomt studles”( 17)

Wydase® is a complex hmloglcal product whose final composmon has not been R
totally characterized and is thus determmed by both the raw matenal and the ’

use‘m tﬁat indication. Dueto



years of chmcal use. Thxs efﬁcacy has heen con:t‘u'med by the Drug Efﬁca.cy Study
Implementation (DESI) program findings pubhshed in the Fede:ral Regxster(l 8). This
finding of efficacy can only be extrapolated %o 2 new product 1f that product utilizes the

same raw material source and the same manufactunng process as one of the assessed
products (Wydase® [Wyeth Laboratones Inc, now held by Baxter] Ahdase® fG D.

Searle and Company] or Hyazyme® {Ab%ott“la‘i:oratones]) to msure eqmvalent activity

and tolerability.

L

Safety: The published literature does not provide adequate ‘iﬁfofxﬁéﬁo“ﬁ"'fof' '
a priori assessment of the safety of a new hyaluromdase product The
safety mformanon avaxlable from the 13 77 pattents enroIIed in the 16
controlled trials with a pnmary endpomt of hyaluron:tdase efﬁeaey cons:sts

primarily of generalized statements that few s1gmﬁcant eveﬁts”ﬁ?ere”’ seen.

- Adverse events are not speclfically 1dent1ﬁed and carmot be quantltated so

that they can be compared to the known safety database for Wydase@
Without such mformatton, no nsk/beneﬁt analys1s of a new product

compared to Wydase® can be done without adequately desxgned and o
powered clinical trials. |

As previously | noted the structure and actmty 'of “E&afuioufdese vanes
by species, as will the presence and nature of mmor compoﬂents W1th )
potential biological and mmunologtcal act1v1ty Thus safety data 1s o

specific to the source species as well as being speclﬁc for the producuon

process of a new product. Then maj orxty of the chmcal trtals rewewed do

not indicate the source of hyaluronidase utﬂtzed m the study As such, 1t 1s ' o

impossible to determme if the data generated in those studles 1s many
manner relevant to a new product W”thout thxs mformauon the safety data" .

- presentin the 11terature cannot be apphed to any new product |



~ Any blolo g1ca1 product may cause 1mmunolog1ca11y’ mechated adverse S
events. The potential for these events is related Boﬂ: to the' source of
hyaluronidase as well as the process by wluch the ﬁual product is made

The approved labeling for Wydase®(8) notes, “A. preli et for o -

sensitivity should be conducted.” “Allergic reactions (urticaria,
angioedema) are rare. Anaphylactic-like reactions following retrobulbar or:'
intravenous injections have occurred. Cardiac ﬁbnllauon has been A
encountered once.” Unfortunately, precluucal models are not always |
predictive of i mmunogemcny Spontaneous reportmg of adverse events

inchuding potentially immunologically medlated events for Wydase® from I

1986 to 2003 has demonstrated an acceptable safety proﬁle in general
use(19).

As previously nofed, published hterature on hyaluromdase does not }
contain, adequately specific information to allow a quanutatwe assessment |

of safety and any nsk/beneﬁt companson to Wydase® Immunogemc e

safety is product specific and the exact product used in pubhshedstudles i

mﬁ'equenﬂy ldentlﬁe‘i- ThuS, the lmmunologc safety information fom

published studies cannot be extrapolated to a speclﬂc product unIess those o
studies were done thh that parueular product o

Similarly, safety data from controlled chmcal tnals vntE other s1tes of o -
aPPh"aﬁ‘m: cither mﬁ‘aorbltal or systenuc cannot be mapolated fo Iocal wte v e

vitreous humor is relauvely sequestered when compared to peroutaneous o

administration. Systemic e exposure as Well is Very
safety and mununologm proﬁle

| There is also the potentlal that any new hyaluromdase would be used
outside of approved labeling, so 2 new product that was approved for local

iy o have a dlﬂ"erenti e



apphcatmn would hkely be used systenncaily as well Wyﬁse@ has been S
approved and used for over 5 0 years The database of spontaneously

reported adverse events (1 9) mcludes all uses of Wydase The safety L

profile is acceptable and any new product would need to demonstate

equivalent safetym a.ll uses, local a.nd systemlc to be cons1dered eqmvalent

to Wydase® in safety T o |

EAN A

I Efficacy: The pubhshed htcrature does not provxde sufﬁclent mfonnauon o
to permit deterniination of efﬁcacy or proper dosmg foranew |
hyaluronidase product. Asthe most common use of hyaluromdasc is ln “
ophthalmic anesthesia, we conducted a review of published chmcal tnals s:»féw o
hyaluronidase use from the first report in 1949 to the present and N o '

' discovered conﬂlctmg eﬂicacy results. Of 88 pubhcauons found sn
e - ... literature search Where hyaluromdase has been used w:th ophthahmc ' B
anesthesia in a ch.mcal trial (20-106), onIy 7] studles in 21 pubhcatxons e
‘have defined hyaluromdase efﬁcacy as the pnmary efﬁcacy endpomt Six
of these studies were considered u;xmtsrprstab%s thg\r eﬁ'icacyk (Table. o

Table1 LAY R e el - e -

Studles Unmterpretable for Efﬁcacy o
Author | n , Reason ‘
Atkinson(20) 109 No raw data concluslon based on |mpress;on
Barr(21) 24 Pharmacokmetnc study only - -
Bjornstrom(22) 54 Open, 2-arm study with 2 vanables hyaluromdase & epmephnne |
Dutton(23) 24 Open, uncontrolled study Wntﬁ ‘1 00% success rate ‘ |
Hagan(1) 100 Compounded hyaluromdase versus Wydase No drfferences

M . Savela, Study 2(24) 80 No d\fference between 2 actwe arms hyaiuro asé 47 5 & 15 lUlmL



The remmmng 16 studms enrolled a total of 1377 patlents 9§8 pauents

- in studies supportive of efﬁcacy and 389 panents m stud1es not suppomve B
of efficacy (Table 2). Of these studies, three were done w1th Hyalase®
(Wyeth), one with Wydase® (Wyeth), one w1th ‘Hyason® (Organon) and
the remammg 11 did not spec1fy the hyaluromdase scurce hmmng theu'
applicability to any new fonnulatlon of hyaluromdase Doses used in the o

nine positive and seven negative studies ranged from 7.5 to 150 IU/MmL.

Positive

Author n
- Sarvela Study 1(24) 70

Sonet wa s

, ‘Tablezhn o
Studies Interpretable for Efficacy

Dose

75 1UmL

‘ Nagatlve -
Author n Dose

Mindei(33) 27 '75lU7mL e

Roberts(25) 100 10UmL  Mather(34) 40 15|U/mL““f"
Nicol(26) 100 151U/mL  Moharib(35) 60 15 IUMmL
Thomson(27) 150 15 {U/mL vPr'oséer‘(SGﬂSA f"SO 25 {U/mL .
Guise(28) 120 30IUmL  Crawford*(37) 60 S0UmL
Rowley(29) - 80 WU/mL Brydon(38) 60 50 & 150 IU/mL

House(30) 117 K‘}SC)‘Ai\l";‘J'/*rVr"il_w Bowman*(SQ) 92 1§0)IU/mL T
Morsman*(31) o1  BOIUmML S
Mantovani(32)‘ 90 15& 150!UlmL B R
*Randomized but open studies

The selection of chmcally meamngful endpomts for the demonsu'atlon

analgesza adequate for the panent'? When these cutena are used, only seven

S
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of the studies are posxtwe Whﬂe e1ght are negatxve (Table 3) One study
- specifically did not address the adequacy of anesthes:a(34) There is httle )

mention of any vahdatxon of th1s endpomt in any of the pubhshed S'L'l.ldlCS \ R

Table 3 o
Studies lnterpretable for Efﬁcacy \
Quahty of Block ' - L
'Positive (7) ' xNegatlve (8) | )\ k\ w

Thomson*(27) ~ Guise(28) |
Sarvela, Study 1(24) Mantovam(32)

House*(30) Crawford(37) - o P

Roberts*(25) Prosser(36)

Rowley*(20)  Brydon(38)

Morsman(31) Moharib(35) o

Nicol(28) Mindel33)
 Bowman*(39)

*Anesthetic Included epmephnne

Mather study(34) excluded quality of block

This variability in’ outcomes shows that demonstraung efﬁcacy in thls md1ca’aon is

challenging and cannot be assumed. There are a number of confoundmg vanables that o

A

‘contribute to the mixed results for efficacy:

Source of H&ﬂﬁi&ﬁiﬁéée" ‘As ﬁfévioﬁslfnbtéd’, hyaluromdase from
different species, or even within the same species, dxffers in specxﬂclty and

activity. This mlght be compounded bY dlfferences in actmty relatea to R
dlstmct producmon prdcesses / , g
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Type of Block: Hyaluromdase efﬁcacy may be related to the  type of
anesthetic block utilized in the study retrcbulbar penbulbar or sub-
Tenon s,

Volume of Anesthetic Injected: Those stud1es that document volume of \( N
anesthetic mJected usually fall within 5 and 10 mL Phys1olog1ca11y, the h
larger the amount of anesthetlc inj ected the more hkely rapld, adcquate
anesthesia and akmesm wﬂl be ach1eved. ‘

Anesthesia pH The studies show conﬂlcnng results concermng pH N
adjustment of the anestheuc m:xture One study(25) noted pH adjustment
and hyaluronidase together were superior to exther alone wh:le another(3 5)
‘noted no mprovement w1th pH adjustment of the anesthet:c mmture  prior
touse '

Use of Epmephrme A small (n—24) pharmacokmeucs study in penbulbar -
block showed that added epmephnne altm'ed the systenuc kmetlcs of

lidocaine and bupivacaine but added hyaluromdase did not have the | same

effect(21). Physzologlcally, vasoconstncnon by epmephrme conld easzly
alter the efficacy of any topxcal anesthenc solutzon, whether or not 1t
contained hyalu:omdase of paztzcular mterest are those stud1es W1th an

endpoint of the quahty of the block Four of seven (57%) posmjre studles o

aS PR - Ofafet s

utilized epmepi:mne while only one of e1ght of The Lilé'ganve studles (13%)
used it.

Anesthetic Agents Used Wh.\le most of the mtezpretable studzes utlhzed
lidocaine and buvaaca:me concentrauons of those agems vanezi Other o
agents used mcludcd eudocame, mevaacame and buplvacaune alone As

_ the pharmacodynamzcs of these anesthetlc agents are markedly dxfferant,
differences in eﬁ‘“ cacy could result

S ) ST T ot -
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Typc of Surglcal Procedure Ma.ny stuches xmx dxfferent ophtha1m1c
surgical procedures that could easﬂy affect analgesm eﬁcacy Length of
procedures also isa vanable that could easﬂy aﬂ'ect measures of analgesm
and akinesia. - |

Skill of Anesthesxologwt Wlth local anestbesm, locauon of the mjected
anesthetic soluuon relative to the nerves being blocked could have a clear
effect on overall efﬁcacy as well as time to onset of anesthesm

- Sample Sizes: Many of the mtcrpretable smdzes are’ small w1th sample
sizes ranging from 27 to 150 patients. Numerical dxﬁ‘erences thatarenot

statistically 51gmficant in small studms could become SO W1th larger sample

- sizes.

Potential Bias: Whlle most of the stud;es were double-bhncl, three were

randomized but open, one posmve(SO) and two negat:ve(S? 39) aIIowmg
potential bias,

The variability in study demgn, anesthetlc agents uuhzed hyaluromdase .
preparation utilized and endpomts is too large to allow for stau cally meanmgful
interpretation of efficacy seen in these stud1es. W'th such vana, ,,,k(itYa techmques such as
meta-analysis cannot be apphed.

The efficacy and dosmg of Wydase@ as an adjunct for ophthalmlc anesthesm has
been established in over 50 years of chmcal use and conﬁrmed hy the DESI program ) f B
review(18). Baxter believes f.hat much of the mconsxstency m efﬁcacy reSults in the
published literature is due to the prewously noted con.foundmg variables, Thus, itis
possible for a new hyaluromdase product to demonstrate efﬁcacy only through well
demgned, adequately powered chmcal tnals usmg a vahdated, cluucally meamngflﬂ |

12



j\

. Dosing] Roglmen The pubhshed hterature does not prowde a bas15 for

selection of an appropriate dosmg regn:nen for the use of anew
hyaluronidase product in ophtha]mm anesthesxa A rewew of the 8
pubhshed reports of chmcal mals of hya.luromdase use in ophthalmologlc |
anesthesia shows no consensus as to the dose of hyalummdase that should
be added to the anestheuc(s) Doses used in publzshod studies for \
ophthalmologic anesthesm range from 3. 75 IU/mL to 300 TU/mL. Forthe
16 studies interpretable for efﬁcacy in tlns mdlcauon, the mne posmve A
studies and seven negatwe studies used doses rangmg from 7 5-15 0IU/mL.
The lack of any dose r response in pubhshcd comrolled studies doesnot
allow a new produot to reference them for _dosmg mformatzon for labelmg

While pharmacolqneucs mxght be used to show dose equlvalence for
two mtravenous p’roducts there is no eqmvalent bmassay for local ussue

’admnustrauon Witha bxologxcal product such as hyaluromdase clinical

dose ranging data are reqmred to determme the optxmal dose of amew

product with a new sotfte a.nd new manufactunng procéss beforc that o

product can be approved for use as a spréadmg agent for other
coadministered drugs.

Thus, approval of any new hyaluromdase product reqm:es that the new product o
demonstrate the dosing, safety and efﬁcacy that would be speclﬁc for that product and -
that method of administration, data that would need to be generatcd W1th adequately
designed and sized clinical trials or by demonsuaung that the new product is analytxca.lly
identical to Wydase® and has the same pharmacokmeuc and phazmacodynanuc L

charactensucs as Wydase@ in local tissue apphcauons

13
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Environmental “Ihipact \

The Pennoner cla.uns E:} c“ategoncal exclusmn undcr 21 C F R § 253 l(a) V
and (g).

Economic Impact.'

The petitioner will subrmt econonuc unpact mformauon upon request of -

the Commxssmner

Certification .

The undersignied cemﬁes that, to the best knowledge and bellef of the
undersigned, this petition mcludes all mfonnatmn and views on which the o
petition relies and that it mcludes representatwe data and mformatmn
known to the petitioner that are unfavorable to the peutmner

O O R T

™ Dated: October 24, 2003

Attachments

Respectfu]ly sub:mttcd

/%5/4/7

~ Kents. Allenby, MD, FACP o
- Vice Presic ent: Chmcal Research &

. Medical Affairs
‘Baxter Healthcare Corporanon

- Anesthesia & Cnncal Care
95 Spring Street

. New Prov:dence New Jersey 07974

908—286-7304
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LV. Systems/Medical Products Baxter Healthcare Corparation
Kent 8. Allenby, M.D FACP
Vice President, CR & MA
95 Spring Street
New Providence, New Jersey 07974
908 286.7304

5T 27 pauy

October 24, 2003

Dockets Management Branch (HFA 305)
Food and Drug Administration

Department of Health and Human Services
5630 Fishers Lane

Room 1061 (HFA 305)

Rockville, Maryland 20852

Re: Wydase® (hyaluronidase)
Dear Sir or Madam:

On Friday, October 24, 2003 Baxter Healthcare submitted a facsimile copy of a Citizen
Petition for Wydase® (hyaluronidase). Attached is the original copy.

Sincerely,

K/ent S. Allenby,

Vice President, Clinical Research &
Medical Affairs

Baxter Healthcare Corporation:
Anesthesia & Critical Care

95 Spring Street

New Providence, New Jersey 07974
908-286-7304




LV. Systems/Medical Products Baxter Healthcare Corporation
Kent S. Allenby, M D.,FACP
Vice President, CR & MA ™~
95 Spring Street
New Providence, New Jersey 07974
908.286 7304
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October 24, 2003

LElL

BY HAND DELIVERY

Dockets Management Branch (HFA 305)
Food and Drug Administration
Department of Health and Human Services
5630 Fishers Lane

Room 1061 (HFA-305)

Rockville, Maryland 20852

a0 €
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b
¥
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Re: Wydase® (hyaluronidase)

LCITIZEN PETITION
Dear Sir or Madam:

The undersigned submits this petition under section 505(b) the Federal Food,
Drug, and Cosmetic Act (FDC Act) (21 U.S.C. § 355(b)) and 21 C.E.R. § 10.30 to
request the Commissioner of Food and Drugs determine that the Food and Drug
Administration (FDA) will not approve any new drug application (NDA) for a

hyaluronidase product unless the conditions set forth in this petition are satisfied.

Baxter Healthcare Corporation (Baxter) is the current holder of NDA 06-343 for
hyaluronidase (Wydase®), which was discontinued in 2000 by the previous owner of this |
NDA, Wyeth. Wydase® is indicated for use as an adjuvant to increase the absorption
and dispersion of other injected erigs; for hypodermoclysis; and as an adjuhct in
subcutaneous urography for improving resorption of radiopaque agents. Baxter is
currently working to resume production of Wydase®. Resumption of production of
Wydase® is particularly important, as ophthalmologists have reported an increased
incidence of postoperative complications, including permanent diplopia and ptosis, when
hyaluronidase is not used. This has resulted in some ophthalmologists using

hyaluronidase compounded by phérmacies( 1).
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new drug apphcatlon (NDA) for a hyaluromdase product unless the cc;udltlons set forth S

in this petition are satisfied.
B. Statement of Grounds.
Baxter, as holder of the NDA for Wydase®, believes:)
1. Wydase®’s safety and efficacy have been demonstrated by over 50 years of

clinical use.

2. Naturally occurring’ hyaluromdases are a heterogeneous farmly of glycoprotem

enzymes with different amino acid sequences and specres specrﬁc

glycosylation, different kinetics and dlfferent sites of hyaluromc acid cleavage

makmg the efﬁcacy and tolerabrhty of each potent1a1 product umque and

| defined both by the raw matertal source and the productron process

3. The safety and efficacy of Wydase® cannot be extrapolated to any other o

hyaluronidase product unless that product utrhzes the same enzyme source and/ '

the same production process as Wydase®

Therefore, the safety and efficacy of any new hyalurouidase product must:

1. Be proven by adequately desrgned and powered chmcal trlals There is
significant potential for 1mmunolog1c adverse events resultmg from

administration of a complex biological mixture (whlch may be catised by the

presence of minor constltuents of the mixture or drfferences in protern amino

acid sequence or glycosylation). Due to the known 1nterspe01es Varrabrhty of

immunologic responses and the poor predrctlve value of prechmcal models of |

‘immunogenicity, safety of new hyaIuromdase products or dehvery of the

‘product by a new route of admmrstratron (such as perrorbltal versus mtraocular
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injection) cannot be assumed and must be demonstrated through properly

e

" designed clinical trials; or ~

2. Be shown to be equivalent to Wydase® asdescrlbedmappropnatelydemgned B
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and sized publlshed clinical trials through the use of | properly vahdated models
demonstrating comparable pharmacoklnencs pharmacodynamlcs and safety in

human tissue; or

3. Be ensured by utlhzmg an identical faw materlal source and a comparable
production process resultlng in a finished product that can be adequately o

characterized and be shown to be fully equlvalent to Wydase®

Hyaluronidase is a naturally occurrlng famlly of enzymes that hydrolyze -
hyaluronic acid, a polysaccharlde constltuent of both organs and body ﬂulds Its act1v1ty

was first identified as a “spreading factor” 1n extracts from mammahan testes 1n 1928(2)

Itisan endogenous protein and serves a multltude of functlons rangmg from act1v1ty as a

degradative enzyme in the remodehng of cartllage to fac1htat1ng sperm penetratlon of the ”

zona pellucida during oocyte fert1hzat10n(3) Hyalurorudase and hyalur o\

involved in pathogenic processes like mahgnant transformatlon and tumor

progression(4). Hyaluronidase is also produced by a number of pathogenlc bacteria :

including Streptococci, ‘Staﬁhylocochcirandﬁ”acteroidesw{ynhe’re’ithiostli;kel'éwaacﬁifitatesm/ .

tissue invasion. It is also found in a Varlety of tox1c anlmal Venoms where 1t appears to

be a naturally occurring spreadlng agent for venoms(S)

Hyaluroni‘dase structure and speciﬁc function can behlghlyvanable | Spe(:1ﬁc

sites of hyaluronidase cleavage of hyaluronic acid vary by : specres bactenal bee venom -

and human hyaluronidase can be distinguished by the Spemﬁc bonds cleaved(6) Bovine

g

and ovine testicular hyaIuronrdases clearly dlffer m the1r ch acterlsncs partlcularly wrth S

regard to naturally occurring 1nh1b1tors(7)‘."' Hyaluromdase within a given spgcres \Kaiso I

“acid : e(alsoﬁ) , &, o



varies by location: in humans for example plasma hyaluronldase (Hyal l) dlsplays only

40% homology to sperm—spec1ﬁc hyaluromdase (PH-ZO) (6)

Hyaluronidase preparations have a varlety of potentlal chnlcal apphcatlons The

currently approved hyaluronidase product 1n the Un1ted State Wydase® is lndrcated as

an adjuvant to increase absorption and d1spers1on of other 1nJected drugs for
hypodermoclysis; and as an adjunct in subcutaneous urography for i 1mprov1ng reSOrptlon
of radiopaque agents(8). In perhaps the most common cllmcal appllcatlon Wydase® has

been used as an adjunct in local ophthalmic anesthes1a specrﬁcally retrobulbar sub-

Tenon’s and periorbital blocks. Hyaluromdase may also be efﬁcacwus 1n acceleratlng
clearance of vitreous hemorrhage by transiently liquefying the vitreous humor and has

been preliminarily studied as a potentlal treatment for dlabetlc retrnopathy(9)

Other, less well- estabhshed clinical uses for hyaluronldase 1nclude myocardlal

e S b

sparing if ischemia-reperfusion 1nJury(lO) treatment of ganghon cysts(ll) and re ductron SERERE ‘,

of paraphlmosm( 12).” Systemic hyaluronldase had also been reported to accelerate 4
passage of antibiotics from the circulation mto synovral ﬂuld(6) Hyaluromdase has heen
investigated for use as an adjuvant in local and systemlc cancer therapy to 1ncrease
penetration of chemotherapeutlc agents in prechmcal models(13 14) and a pllot study in
children with malignant brain tumors (n—-l9) showed a significantly 1mpr0ved outcome
for the hyaluronidase treated group than for hlstonc controls(lS) Hyaluronldase has also
been investigated in prechmcal transplantatron studles and has been shown to decrease N

intragraft pressure in rejection of transplanted rat hearts(l 6)

The hyaluronidase source for Wydase® is boifinetesticjles? Therawmatenal is
processed and formulated in a specific process as delineated in the approved NDA to
manufacture Wydase®. Wydase® differs from smentrﬁc grade hyaluromdase in havmg a\
proprietary punﬁcatron step to remove addrtlonal bovme protelns The most frequent
contaminants found in less pure bovme testrcular hyaluromdase express proteolytlc and

glucuromdase activity(6).
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In August 2003, ISTA Pharmaceutlcals Inc. (ISTA) filed a New Drug Applrcatron o

trase® for use as“‘ a spreadmg agent to

facilitate the drspersron and absorption of other drugs i Accordmg to the August 2003 o

press release from ISTA, no additional studies had been conducted ISTA had prev1ous1y

filed a NDA (21- 414) in December 2002 for Vitrase® for treatment of Vrtreous o
hemorrhage supported by cllmcal tnals wrth 1ntraocular use in that 1nd1catron Du‘eto"

the species-specific as well as the intraspecies, srte-specrﬁc Varlablhty of hyaluromdases

this product clearly differs from the bovrne-derrved product Wydase® already approved |

in the United States.

Baxter believes that, for a new hyaluronldase product sourced from a drfferent .
species and manufactured by a drfferent process to be approved as a spreadlng agent for
other drugs, it must demonstrate safety and efﬁcacy as well as deﬁne approprrate dosrng

in that indication and cannot rely on the Agency $ ﬁndlng of safety and effectlveness of

the approved product, Wydase® We also beheve there is 1nadequate pubhshed hterature |

on hyaluromdase preparatrons sufﬁc1ent1y srmrlar to these new products to support :
approval.
We do not believe it is possible for any other hyaluronidase formulation to

demonstrate bioequivalence to Wydase® for a partrcular apphcatron based solely on

previously published studies or studles w1th the product 1n other unapproved apphcatrons

As noted in a presentation by Dena Dixon, MD, Associate Drrector of Medrcal Affarrs
Office of Generic Drugs FDA, tltled “Clinical Endpomt Bloequrvalence Studles for -
Locally Acting Drugs ” “pK studres are not adequate” for 1ocally-act1ng drugs and “Most

require clinical endpoint studles”(l 7)

Wydase® is a complex biological product whose ﬁ'n‘é’i"”‘Z:“Biﬁisesé"i"fiSﬁ”ﬁﬁéé"iiat”ﬁééﬁ‘ A

totally characterized and is thus determlned by both the raw mater1a1 and the }

manufacturing process Whlle hyaluronldase is the major actrve component there rnay

be minor components that contribute to the safety and efﬁcacy it has shown in over 50 o




years of chnrcal use. Th1s efficacy has been conﬁrmed by the Drug Efﬁcacy Study
Implementatlon (DESI) program ﬁndlngs pubhshed in the Federal Reglster(IS) This
finding of efﬁcacy can only be extrapolated t0 2 new product if that product utrhzes the
same raw material source and the same manufacturmg process as ot of the assessed S

products (Wydase® [Wyeth Laboratories, Inc, now held by Baxter], Ahdase® [G D.”

‘Searle and Company] or Hyazyme@ [Abbott Laboratones]) to msure equlvalent actlvrty
and tolerability.

L. Safety: The pubhshed 11terature does not proV1de adequate mformatlon for
a priori assessment of the safety of a new hyaluromdase product The h
safety information available from the 1377 patients enro/lled inthe 16
controlled trials with a primary endpoint of hyaluronidase efficacy consists
primarily of generalized statements that few significant events were seen,

Adverse events are not spemﬁcally 1dent1ﬁed and cannot\be quantltated so

that they can be compared to the known safety database for'Wydase®
Without such 1nformat10n no rtsk/beneﬁt analysrs of a new product
compared to Wydase® can be done w1thout adequately desrgned and

powered clinical trials.

As previously noted, the structure and activity of hyaluromdase varies
by species, as will the presence and nature of mmor components w1th ' w
‘potential biological and 1mmunoIog1ca1 act1v1ty Thus safety datais
specific to the source species as well as bemg specrﬁc for the productlon 77
process of a new product The majonty of the chmcal tnals rev1ewed do
not indicate the source of hyaluromdase utrhzed in the study As such 1t is
impossible to determme if the data generated 1n those studles 1s 1n any
- manner relevant to a new product. Wlthout thlS 1nformatlon the safety data “

_ present in the hterature cannot be apphed to any new product ,



e

Any brologrcal product may cause rmmunologrcally medrated adverse

“events. The potential for these events 1s related both to the source of

hyaluronldase as Well as the process by whrch the ﬁnal product 1s made

The approved labeling for Wydase®(8) Totes, A ptellmrnary Bl

sensitivity should be conducted.” “Allerglc reactrons (urtlcarra

angioedema) are rare. Anaphylactic- llke reactrons followrng retrobulbar or

l; !t,s

intravenous injections have occurred. Cardrac ﬁbnllatron has been T

encountered once.” ” Unfortunately, prechnrcal models are not always V
predictive of i rmmunogenrclty Spontaneous reportrng of adverse events
including potentially immunologically medlated events for Wydase® from |
1986 to 2003 has demonstrated an acceptable safety profile in general
use(19). . -

As previously noted, published literature on \hyaluronidase does not

~ contain adequately specrﬁc 1nforrnatron to allow a quantrtatrve assessment

of safety and any rrsk/beneﬁt eomparrson to Wydase® Immunogenrc
safety is product specific and the exact product used in publlshed studres 1s o
infrequently 1dent1ﬁed T hus the 1mmunologrc safety rnformatlon from o

published studies cannot be extrapolated toa specrfic product unless those '

‘studies were done with that partrcular product

Similarly, safety data from controlted clinical trials with other sites of
application, either 1ntraorb1tal or systemrc cantiot be extrapolated to local
tissue infiltration. From an 1mmunolog1c perspectrve the 1ntraorb1tal '
vitreous humor i rs relatrvely sequestered when compared to percutaneous
administration. Systemrc exposure as well is Very lrkely to have a drfferent

safety and 1rnmunolog1c proﬁle

There is also the potentral that any new hyaluronrdase Would be used

outside of approved labellng, 50 a new product that was approved for focal



~ application wouid‘*l'iiieiy” be used systemlcallyas wellWydase@hasbeen o
approved and used for over 50 years. The database of spontaneously |
reported adverse events (19) mcludes all uses of Wydase The safety
profile is acceptable and any new product would need to demonstrate
equivalent safety in all uses, local and systennc to be cons1dered equlvalent |

to Wydase® in safety

1I. Efficacy The pubhshed hterature does not prov1de sufﬁc1ent 1nformat1on |

to permit determination of efﬁcacy or proper dosmg for anew

hyaluronidase product. As the most common use of hyaluromdase 1s in L
ophthalmic anesthesia, we conducted a review of pubhshed chmcal trlals of -
hyaluronidase use from ‘the first report in 1949 to the present and

discovered confhctlng efﬁcacy results. Of 88 pubhcattons found on - » 1 i
literature search where hyaluromdase has been used with ophthalmlc |
‘anesthesia in a clinical trial (20-106), only 22 studtes)m 21 pubhcatlons

have defined hyaluronidase efﬁoacy‘as the pnmaryefﬁcacy endﬁoint. Six

of these studies were considered uninterpretable for efﬁéaey (Table 1):

k Table 1

Studles Unlnterpretabfe for Ef"ﬁcacy
Author n Reason o
Atkinson(20) 109 No raw data concluswn based on "impressmn"
Barr(21) 24 Pharmacokmetnc study only V \
Bjornstrom(22) 54 Open, 2—arm study’ with 2 vanables hyaluronndase & epxnephrlne o
Dutton(23) 24 Open, uncontrolled study with 100% : success rate "
Hagan(1) o 100 Compounded hyaluronldase versus Wydase No dlfferences |

Savela, Study 2(24) 80 No difference between 2 actlve”arms hyaluronldase 7. 5 & 15 IU/mL



. The remalnfng 16 studles enrolled a total of 1377 patlents 988 patlents o
- in studies supportlve of efﬁcacy and ?89 patlents in studlesx not suppomve o
of efficacy (Table 2). Of'these studies, three Were done w1th Hyalase® N
(Wyeth), one with Wydase® (W yeth) one W1th Hyason® (Organon) and
the remaining 11 did not specify the hyaluronldase source Ilmmng the1r
applicability to any new formulation of hyaluromdase Doses used in the .

nine positive and seven negative studies ranged from 7.5 to 150 IU/mL

" Table 2
Studies interpretable for Eﬁlcacy | -
Positive L Negatlve -

Author n  Dose ‘Avu*t)hor‘ .n ‘Dose
Sarvela Study 1(24) 70  7.51U/mL ~ Mindel(33) 27 75rU/mL
Roberts(25) - 100 10U/mL "~ Mather(34) 40 o 15IU/mL S
Nicoli(26) 100 451U/mL Moharib(35)” 60 15 IUmL
Thomson(27) 150  151U/mL ~ Prosser(36) 50 f' 25 lU/mLW .
Rowley(29) © 301U/mL " Brydon 38)6050 A 150 0 TR
House(30) 117 50 IU/mL f'Bowman*(39) 156 i‘"u"/FﬁL
Morsman*(31) 91 50UmL T T

Mantovani(32) 90 15&150\U/mL

*Randomized but open studies

The selection of cliriically mearingful endpoints for the demonstratlon R
of efﬁcacy 18 crltlcal Whﬂe a one-mmute decrease 1n tlme to onset o’“ff -
anesthesia or akinesia may be statlstlcally mgmﬁcant 1t 1s not truly / \
chnlcally meanmgful “The real measure of chnlcal beneﬁt 1s determlned by o

the quality of the block is akinesia adequate for the surgeon and is / o

- analgesia adequate for the patlent? When these crlterla are used only seven' .



~ o _of the studies are positive whlle elghtarenegatlve (Table 3)One study o
~ specifically did not address the adeqtfaoy of \aﬁesthe'sia(f»?i)l “There is little

mention of any validation of this endpoint in any of the pubhshed studies.

Table 3 ,
Studies Interpretable for Efflcacy S
Quallty of Block A
Positive (7) Negative (8)
Thomson*(27) Gunse(28) |
Sarvela, Study 1(24) Mantovanl(32)w‘ o
House*(30) \Crawford(37)
Roberts*(25) ~  Prosser(36)
Rowley*(29) Brydoh(s‘sj
Morsman(31) o /Mohanb(35)
Nicoll26) ~ Mindel(33)
| Bowman*(39)

*Anesthetic !ncluded epinephrine
Mather study(34) oxologed quality of block

This variability i in outcomes shows that demonstratmg efﬁcacy in th1s 1ndlcatlon 1sw
challengmg and cannot be assumed. There are a number of confoundmg Vanables that 7

contribute to the mixed results for efﬁcacy

A. Source of Hyaluromdase As prev1ously noted hyaluromdase from H
different species, or even Wlthm the same species, differs in spe01ﬁc1ty and
activity. This might be compounded by differences in act1V1ty Telatedto

distinct production processes. ~ -~ T

10



Type of Block: Hyaluromdase efﬁca‘yﬁmay be related to the type of : B

~ anesthetic block utlhzed in the study: retrobulbar perlbulbar or sub-

Tenon’s.

Volume of Anesthetic Injected Those studles that document Volumeof \
anesthetic mjected usually fall w1th1n 5 and lO mL Phys1ologlcally, the
larger the amount of anesthetu: 1nJected the more hkely rapld adequate '

PO PO T2

anesthesia and akmesm W111 be ach1eved

Anesthesia pH: The studies show, conﬂlctmgresultsconcermnng o
adjustment of the anesthetic mixture. One study(25) noted pH adjustment

and hyaluromdase together were supenor to elther alone wh1le another(3 5)\

noted no 1mprovement with pH adjustment of the anesthetlc mlxture pnor -

to use.

Use of Epinephrine: A small (n=24) pharmacokmetxcs study in penbulbar
block showed that added epinephrine aliered the systemic kinetics of

lidocaine and bupivacaine but added hyaluromdase did not bf’w\e;the same

effect(21). Physmloglcally, Vasoconstnetton by eptnephnne could eas11y

alter the efficacy of any topical anesthet1c solutlon whether or not it

contained hyaluronidase. Of partlcular Interest are those studles w1th an

endpoint of the quallty of the block Four of'se 'n"(57%) posmve studies

utilized epinephrine while only one of eight of the negatlve studles (13%); o
used it.
Anesthetic Agents Used: While most of;the intetpi’etable)sturdieg utlhzed S

lidocaine and buplvacalne concentratlons of those agents vaned Other

agents used mcluded etidocaine, mepivacaine and bupwacame alone As _

- the pharmacodynamics of these anesthetic agents are markedly dlfferent

. dlfferences in efﬁcacy could result

11



ng 3

Type of Surglcal Procedure Many studles m1x drfferent ophthalmlc
surgical procedures that could easrly affect analges1c efﬁcacy Length of .
procedures also i is a Varlable that could easﬂy affect measures of analge31a .

and akinesia.

Skill of Anesthesiologist: V"W{t’ﬁ’1’6’&arisﬁé“s‘thé‘gi"ﬁasaﬁ51{"c;‘rﬁaé’fii{’*eétea”" o

anesthetic solutlon relatrve to the nerves belng blocked could have a clear

effect on overall efﬁcacy as Well as tlme to onset of anesthes1a

! smal w1m sampre
sizes ranglng from 27 to 150 patlents Numerrcal dlfferences that are not )
statistically significant in small studies could become S0 Wlth larger sample ‘

sizes.

Potential Bias: While most of “’tﬁe"’s’“t‘ﬁ&ié‘%*ixr&e double-bhnd three were
randomized but open, one posrtlve(30) and two negatrve(37 39) aIlowmg

potential bias.

The variability in study design, anesthetic agents utilized, hyaluronidase "
preparation utilized and endpoints is too large to allow for statistically mekanfng/fulw R
interpretation of efﬁcacy seen in ‘these studles With such varrablhty, technlques suchas

meta-analysis cannot be apphed

The efficacy and dosing of Wydase® as an adjunct for ophthalmic anesthesia has
been established in over 50 years of clinical use and conﬁrmed by the DESI program
review(18). Baxter believes that much of the mconmstency in efﬁcacy results in the
published literature is due to the prevrously noted confoundmg variables. Thus 1t 1s B
possible for a new hyaluronidase product to demonstrate eff cacy only through well

desrgned adequately powered clinical trials usmg a Vahdated cllnrcally meanmgful

12
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 Dosing Regrmen The pubhshed 11terature does not provrde a bas1s for o

selection of an approprrate dosing regrmen for the use of a new
hyaluronidase product in ophthalmlc anesthesra A revrew of the 88
published reports of chnlcal tr1a1s of hyaluronrdase use m ophthalmologlc ‘
anesthesia shows no consensus as to the dose of hyaluromdase that should o
be added to the anesthetic(s). Doses used in pubhshed studles for
ophthalmologic anesthesra range from 3 75 IU/mL to 300 IU/mL For the .

16 studies 1nterpretable for efﬁcacy in thlS 1nd1catlon the mne posrtrve

‘studies and seven negatlve studies used doses rangrng from 7 5 150 IU/mL.

The lack of any dose response in pubhshed controlled studles does not |

allow a new product to reference them ‘for dosing information for labeling.

While pharmacokinetics might be used to show dose equt\ralence for
two intravenous products, there is no equivalent h’ihassai} for ’1&>ca1 tissue
admlnlstratlon Wrth a b1ologrca1 product such as hyaluromdase chnrcal
dose ranging data are required to determme the optrmal dose of a new
product with a new source and new manufacturmg process before that
product can be approved for use as a spreadlng agent for other )

coadministered drugs

Thus, approval of any new hyaIuronrdase product requlres that the new product
demonstrate the dos1ng, safety and efficacy that would be specrﬁc for that product and
that method of administration, data that would need to be generated Wrth adequately N
designed and sized clinical trrals or by demonstratlng that the new product is analyt1cally -
identical to Wydase® and has the same pharrnacoklnetrc and pharmacodynamrc o

characteristics as Wydase® 1n local ttssue apphcatlons

PEPREAF ey R s B g e g o Pre v e e g
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C.  Environmental Impact.

The Petltloner clalms a categoncal exclusmn under 21 C FR. § 25.3 1(a)
and (g).

D.  Economic Impact.

The petitioner will submit economic impact 1nformat10n upon request of

the Commissioner.

E, Certification
The unders1gned certifies that, to the best knowledge and behef of the
undersigned, this petltlon mcludes all 1nformat10n and v1ews on Wthh the
petition relies and that it includes representatlve data and 1nformat10n o

known to the petltloner that are unfavorable to the petltloner
Dated: October 24, 2003

Reéjaeetfaiiy eﬁﬁmitted B

/%5/%7

Kent S. Allenby, MD, FACP
Vice President, Chmcal Research &
Medical Affairs “
Baxter Healthcare Corporation;
Anesthesia & Cntlcal Care
95 Spring Street

.. New Providence, New Jersey 07974

\ 908 286—7304 ‘

Attachments
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