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Facial Pain and Headache with Botulinum Toxin This application clains
benefit toW$ 28402 si onal Application Serial No. 60/ 43STABPMPNAES was
filed on March 3, 2003. TECHN CAL FI ELD OF THE | NVENTI ON Thi s i nvention
relates to nethods for treating headache and facial pain associated with
acute recurrent or chronic sinusitis with botulinumtoxin. BACKGROUND COF
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headaches  assoc L4 &iyepiianelstes o mshods &piwptng hapndfpcigl BFRASOGAYE

(TM)) and t enRicRiredlBNErH ﬁﬁusmmih%ﬂmﬁﬁlﬂm on (TMD), trigeninal
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conprising the step of admnistering a therapeutically effective armunt of
a conposi t iveRlisenaxishasgot been recogmized as an effective therapy for headache and facial pain

associated with acute recurrent or chronic sinusitis.

Sinus-related headaches are distinctly different from migraine headache, myofascial
headaches, and headaches associated with bruxism, temporal mandibular joint syndrome
(TMJ) and temporal mandibular muscle dysfunction (TMD), trigeminal neuralgia, tooth
related facial pain, pain associated with elevated infraocular pressure, or internal ocular
inflammation. Sinus headaches are associated with pressure, or irritating processes within the
sinus cavities, sometimes associated with inflammation and impaired flow of mucous
secretion. At some point in the diagnostic workup, excessive signs of inflammation within the
sinus or nasal cavity, or edema within the sinus or nasal cavity is demonsirated on exam or
via radiographic methods. The present inventors have discovered that botulimum toxin

relieves the headache and facial pain associated with sinusitis.
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botulinumtoxin to the nasal nucosa or to the subcutaneous structures
overlying the sinuses, wherein the adm nistration of the conposition
reduces t h&VheWda®wae and facial pain associated with acRCaIBHGHPIWEFR , or
chronic sinusitis. In a preferred enbodi nent, the sinuses are one or nore
of the sinuses selected fromthe group consisting of: ethnoid;, maxillary;
mastoi d; frontal; and sphencgiMMARYORIDHE INVENHON ut aneous structures
overlying the sipuses lie within gne o r . s sel ed from
the group consi LSFF? HESEHt: ‘“W%?\%@He%fa?l%ﬁ%%?%°@t°§n‘%%?§$ ;ehe%‘éa? © aaﬁ&i @%%Iaﬁ?&and
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subcut aneo stryuctures ,overlying.the sjinuses by, a nunber. of net hods.
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bot ul i num 1 0.y, -u@'@ﬁﬂ | ected fromthe group consisting of. A B;

C D E Ftt&%({]}al’cg ur'?ﬂé?%%drlﬁ t he met hods of the present invention may
utilize conpositions of botulinumtoxin wherein the conposition is

admi ni stered at Batubiee tesar wisgrPeordminiftered o Bi50na%) EECOEDID WU AP (YPBHAEBE Ul | num
toxin. In %u@ét&f:@ﬁ!?&lgin%”ﬁlc?qmﬁﬁ‘é&tby REUNGBE: dOmaMdas 0BrBatif, hD20mptiitloh
spread over multiplé "njections’w thin a _dennatone corresponding to the
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cut ancous. HHe8ly, B8 SolbbiER 5%‘%@5@?@%‘2 ace. 2 WO 2004/ 078201
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trigem nal nerve. DETAILED DESCRI PTION OF | NVENTION A. Definitions. As
used herein, * i Bl | dF & iR § bibidcPis tRaRA By badinfRMRINDF &S
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i Mmunot ypesompesiticasompriging Biulingm toxin, wherein the subject, prior to the onset of facial pain

or headache, exhibits symptoms or history of sinus rhinorrhea (nasal hypersecretion) and

purulent nasal discharge.

The methods of the present invention may be practiced with various botulinum toxin
immunotypes. In one embodiment, the botulinum toxin is any one or more botulinum toxin
immunotypes selected from the group consisting of: A; B; C; D; E; F; and G. Furthermore,
the methods of the present invention may utilize compositions of botulinum toxin wherein the
composition is administered at a dose between 0.5 and 50,000 mouse LDso units of botulinum
toxin. In a preferred embodiment, between 15 and 200 mouse LDsy units spread over

multiple injections within a dermatome corresponding to the sinus sensory innervation.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the projection of the trigeminal nerve both to the sinuses and the

cutaneous and soft tissue structures of the face.



C3, DE, F and G As used herein, "a therapeutically effective anount” is
an anount sufficient to produce a therapeutic response. An effective
anount nay We2eve2eli ned wi tth dose escal ati on studi es | mCofipmi/ameied
clinical trials or bin studies with blinded trials. As used herein,
"subject' '"means a nmammal. B, Sinusitis. Sinusitis is defined as any

i nfl ammat ory pd¥igeedghowniie mpjondivisias enddnmerichies oxihei thigemipal nefveont al , or
sphenoid sinuses. It is generally accepted that the cause of pain occurring
with acute sinusitis invalves infiltration of sinus nmucosa with
inflammatory cells, as AETALED DESCRIBEIONOIJINVENTION n t he sinuses. What
is generally_nqt, appreciated, and is herein disclosed, is that sinusitis
can cause ée#&%i on of the trigem nal nerve in cutaneous and

subcut aneous tigssues,overlaying the sinus structures. \Wen sensitization of
sensory nerves gso"l,sﬁ% pezeip, t'l‘lgg@aff”é‘ﬂ B5EAs2 pyptel g apd s "P‘F}%Ie’ﬂ"&t’?oéar‘i% can
exper i encefrém ctidity oI IbswGdinm bpRliRum, YN Rriohs BRadeEPes sudlg ABSancsm by
whi ch sens %@E«ff’\é&f beconme up-reqgul ated or sensitized still is not clear.
Nerve senstti fs provoked by alterations in the afferent first-
order-sensory nervous system. such that thresholds are |owered to the
perception of pai tsed(Heyperal getibakicAldefamitd alnobMT AR dmOLEl®int Ghfficient to

hi gher-neuronal glterations can ogcur, resulting . in an exaggerated
response aif W°ﬁ?§+ﬂb%‘ft§tf?%>ﬂnsaf Q@éﬁ%ﬁw awpynyi 4y bE defiingd SE PFAIEHYN) |

Thi's  procgsdeshiaspdadeitleDeafichliBE & iy staEsoskiFbIBdedhiR. | nCcreased expression
and/ or responsi veness of NMDA receptors on nenbranes of nociceptors and
possi bl e al t er aisiugdibhekrdin, % hdahd HMamaAd transl ation of proteins within
the nerve cell. The trigennal ganglia represent a very large collection of
af f erent ngor y..neurons, which send projects not only into cutaneous

regi ons oi@#@ﬁﬂ%ad, but also internally into osseous sinus structures,
and rmucous neniSimmsits isofefihétbas ang éeflarmmtbrg patislogpinivblving theaBmbidgmadliay, The

arborizatign.pattern of .afferent sensor eryve _distrihution is, extensive,

Ut r emct | S Sh AL 0P aF BreeBEAID et o i st potiortstiting

2004/ 0782 GituieGliudiie Givb! 0 SEratichi 61t sihiiinkedta Reth IfiemeRRaPickild Ms Qfelladst eri ng
t he geneti.c and, cellul ar-prqtein expression of the sensory nerve cell body
wit hin t hePgeated Pessurerpdthgy Bleotimse Wﬁgi%ﬂ@m potoppescintedy pud s hetgigen

variousl y @RiRes ieuf ailsafitdas ichise QbnsBRMH 67488 LPemidl LEREtd Ofisncb@ adae | N
the formof, K increased expression of nerve cell receptors, such as AMPA and
NMDA r eceptbfuéaneousdisthes oreripyine the siaws Sosiugs. When servitizpiins, ofacioranstses of

cel lular rRsROMRESrhEAN BHROdr VRSSR, the patient can experience a chronic facial pain

syndrome or headache. The mechanism by which sensory nerves become up-regulated or

sensitized still is not clear. Nerve sensitization is provoked by alterations in the afferent first-
order-sensory nervous system, such that thresholds are lowered to the perception of pain
(hyperalgesia) and central second-order or higher-neuronal alierations can occur, resulting in
an exaggerated response and interpretation of sensory stimuli (central sensitization). This
process has been experimentally associated with increased expression and/or responsiveness
of NMDA receptors on membranes of nociceptors and possible alterations in transcription
and iranslation of proteins within the nerve cell. The trigeminal ganglia represent a very large
collection of afferent sensory neurons, which send projects not only into cutaneous regions of
the head, but also internally into osseous sinus structures, and mucous membranes of the
nasal and sinus cavities (see Figure 2). The arborization pattern of afferent sensory nerve

distribution is extensive, but reactivity within any region of the afferent sensory nerve
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neural regulation via nitric oxide, substance P, histam ne, CRGP,
prost agl andi ns, other known cel lul ar autocoids, and not yet defined

~aut ocoi ds a200¢/0T80Plept | des. - The nmechani sm for sensiti z&CTEB20OF/0046AFaN

nerve cells is still not well understood, and invoking inflamratory
medi at ors, neurogeni c inflammatory autocoids, and transcriptional and
phenot ypi ¢ dahinges haf the BRRLILBPS OB riad the RAGRI Md Relltlansotaln dxpesae of the
mechani sns for nerve ﬁﬁﬁ&%fL atjon i? no,ltsl1 necesgﬁéﬁ t.0 eILc%t.ies onses
from t her af&BPYEEE: i 9B HBE; the eapelion; Lhe pBFeenPl ghrem&art PRyselgsydisi n t he
periphery ipged Baually coRed® a6itbplhsticliy ok RehsRizatithf AMeRHbnsOtanPbeOtrOhg S XPosur e
to inflanmat ory substances, causing altered physiol ogy, .pgssible

conf or mat i mﬁs@nﬁﬁﬁ%ﬂ’%f"f BEYS PN Wreptgn nuch a5y SNMERY gnd | NMLXY, JREPPEmesss,

and | over eqhdilia8sihof Sfechf o RAAMRRIA alfion S8 RSN 1BPoNRs HRROBIBEI-Fedidl ON.
Sinus pain usually begins in the md facial region over the maxillary sinus

and can raewak wepletione wgonikic e, otbstanse . distaraige.oRBGPy Brosleglandintel iFEr t he
forehead. Aok BBfar hRb&idsCoha R el LR ahdh QR RS TR thQhafifh Vi Cal

region or peri-auricular areas. neral i zed headaches” can occur. The
tri gem nal forsehsitizgstionsofdmen varveysile i still nwell wndgwivod.cad inveling iflenmméory br ai n

stem area, _di I ' . Gl Vi ca
arons of 1t RECRE S 1RaAiors QARG wEBh AR Ggtdnd Srendifiit BOGEeS

i nt er neur omadicaptmn end isomery betwae res tthe onlyr ingdunismé  forundree sersiidatsmhisrnogr ani al
nerve nucl ei, the aut.ononi ¢ nerwous .syst the. retick ti B

system an8GTREr t%le%l%%nﬁels’%%u?fn ot B eﬁga pbé)t \llluﬁl?/ls .%0 iairgr itﬁ#’e?l\ggctﬁﬁ%gt i ng
syst em has Skssdtizatimsia thelpedphesy i teuplititgectunfollowinp a euificeongipelongsi exposirbier e

are many re erjpheral upper.cervical and tri I nal. sens ner.ves
synapsingngﬁuq%&%?kﬁﬁﬁig ce 8WVE§ﬁ“ﬁFﬁP§“W§@%bBE%E@%‘?h% & Iégé%gﬁﬁé?gence
and proj ecér@iin bibohanicd Receptotsa radpbilitrencat, candabweaad tthesioldsdbr hedeckptondndeck
pai ns, and the therapies enployed in one area of the head and neck to

af f ect anS%ﬁFgéﬁﬁeg%mgmﬁw her area of the head and neck with shared and

referred sensory pathways. Distinct differences in headache di agnosis have
been fornul at edSiats paii esualy bepial in thomid fiviabregioarndrer taranaxilialyesitnassind chor bot h

general and research practice. For .m grajne . headache h resepce . of
oo S0l o el aepartl PRiss S Shsa s R 210 SR Frplegfhrt GPepgielErca
2004/ 07820 pailtCehh 142888 4infd0M6 JostefienSdritali delfiof [ Petipeibil) aressO UGdnaslived t i vity

(phonophobi a); .nausea or__voniting, pain of a throbbi or, pulsatin
qual i ty, aherdadheecasroce. Theitiganip iuglehsds spraltepapy el et ST E e,

G uster hegRaCHan aRANBRPSEARS AldAni¥cishnSORRaNARAhe IRF64re041 208 Bf the
congestion but occur_ over a distinct time period (cluster, peri Qd are

od) a
not associ 8¢:83 ham of the ypim;l (c87ds {ip pdditigny, there are mierneuronal connections betwegn thy

trigeminal nucleus and other cranial nerve nuclei, the autonomic nervous system, the reticular

activating system, and other descending and ascending pathways. This interconnecting
system has been described as the trigeminal sensory complex. Since there are many more
peripheral upper cervical and trigeminal sensory nerves synapsing on fewer central nerves,
this has been described as convergence and projection. This can explain the referral patterns
of head and neck pains, and the therapies employed in one area of the head and neck to affect
an ouicome on a another area of the head and neck with shared and referred sensory

pathways.

Distinct differences in headache diagnosis have been formulated at international
conventions and remain the basis for both general and research practice. For migraine

headaches, the presence of episodic headaches lasting 4-48 hrs, associated with light
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abnormalities on MRl or conputerized tonography. Myofascial and tension
headaches often have a cap-like squeezing pain across and around the top
of the headvO y#/eTs28issoci ated with a cervical nuscul osk@CEIBI004eH063S

| ocation, frequently associated with trigger points, and sonetines
associated wth decreased jaw notility and bruxismif the nasseter ~ ty and
t enporal i s sensitivitys(phptephabiag| speutl scdsitivey mmhqimuah@awam lve yomuitEgaps0cif at ed
with incre - re Jar f.l ammat i on
on S1 111 angrpinpk Bt Bach 558 B oRagWrER B PO BRI B kPRt e
headaches afstasbmdachtechn\biet dysdciateli wgﬂs sdifie Hszsnlt @dnsientamisalatongestiora it occur

radi ographs, Tri al neur La 1S i mted.to.one or D .
o ombs. S oy e RERA TPl pefod 4id atelpareifodifes it 3Py setristeihsinys
epi sodi ¢ patinemmlifies MRE6r cdompoeiiaidacmogthihl. Byorisdisltang bensibn heddgdes offmi Nt s.

Chronic-sinusitis elated headache and faci al nger for

months 1o P SRR B 2o S gEeas BeuLe B Sef e drogaes YoR out
of repeat edcepsfitil Emssciloskeleti® qRAaC hestioY fr@fentlyh @ssbaitb® Wit AAReR| pointf and
conti nued pai n . when radi ol gbd?c I magi ng studies, . such as conputerized

t onpgr aphy RRYERERATIACd EEearrased javemphlyy rad privgigm dfifheumasester astempqralisg

signs of i rﬁlhsaﬁmel RGOIHHC NOARarHIERE Headablics l&%ﬁs@&m@éd ol b r SEEH ML BLLIAN -
Often out of desperation, the surgeon perforns deconpressive surgery via

endoscopes R5PSSHF (08 &80 abiirargeylesinflapmation on sli dampssaicsessenic examsr asasutdy)
with poor resithilsetir DehGEREE hwdame are SR Ated AR fihdin g@sn taﬁmahr AhRRh! i on

explains a very comon clinical phenomenon ~associate aci al
pai n and h@&éé@d@@&&s’@w&wﬂaﬂ@m@u@ usupHs lipadtad ¢ oot teederpetomies eichiy pai n

despite thegg sag@gﬁb]g{l fﬁg \? ig I rve
upr egul atlon%gr sen5|t ﬁal recﬁ) dt ?)g;b?? fsmﬁ? gﬁanﬁg&%%tﬁﬁ eg“&}\é ache
by bot ul i mymlmmuhnonniiuem@ommo t he subcut aneous region to down- regul ate
sensory nerves is therapeutic. The convention in treating sinus-rel ated
headaches invol yhRnflatRRBEsiAR fedd R UHIEALAl JHEQ r@i nage
fromsinus cavities, anti b?oiﬁ%set oct r eat %gcﬁgﬁ‘rfl g‘fhﬁéﬁe?g%t??%%y Whofl' @

anti - i nf | aryiers ciipr %Gpletatqr(ﬂqbé(cetegbouéwf tsm@shmagl ashout afidepratedi asate sinus
deconpr essiyQiiache OGN, | | alrkn phen
may be usec%ll(8 The‘3 pr e%gﬂe%%n&g%lrg@§ﬁg§%ﬂ&% 1 @ﬁ%ﬂé&@%%@qﬂﬂéﬁ écovery t hat
adni ni st r atshen abfcomplltgm%dmmnmphy o maghéie msmﬁaamenﬂ@nmifam shomtmym ng

t he sensor e to th elr ons .MD 20

PCT/ | 52004%8%{5@%%‘%?%?@% PRG I?%‘i%ga et thigkenine afcg‘é’t“lﬁ%{é %‘P‘é%‘lt
facial and oﬁehmtﬂmen,pﬂ]ensmmncpaaﬁ)ﬁnb \ﬂBﬁder&BlW%lutgb@ via. eﬂEbEdaSpbs or direct
Cassifi Cataiapct)rgac ((IJ\I?E IIOﬂX gzgten?z!l.lne o18e;c?omy? agoo?r}:esu w1th respect to the

chronic pain. The above observation explains a very common clinical phenomenon

asgociated with chronic facial pain and headache caused by sinusitis. The reason for the
persisting pain despite the absence of active sinus findings is peripheral sensory nerve
upregulation or sensitization. Direct treatment of sinus-related headache by botulinum toxin

injected into the subcutaneous region to down-regulate sensory nerves is therapeutic.

The convention in treating sinus-related headaches involves decongestants to augment
mucous clearance and drainage from sinus cavities, antibiotics to treat bacterial infection,
anti-inflammatory medication (e.g. corticosteroids), and surgical decompression.
Conventional analgesics such as aspirin and acetaminophen may be used. The present
inventors have made the unexpected discovery that administration of botulinum toxin over

the surface dermatomes containing the. sensory branches corresponding to the neurons
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A convention held in 1985 by the International Headache Society (1.H S.)

put forth an exhaustive classification of distinct headache syndrones.
Experts i nWhettwgzdeiche t herapeutic field fornmul ated t hiPE€TBHO4DFOBFat i on,
and such experts explicitly agreed on the inportance of headache
distinction both for practice and research. The reasons for distinctions
are to propieicetingeintocthe simsroaity sffeciivelniosaty fprialcaridt icodrehs pain disdooiafed oxittde

nor e exactlﬁgucﬂgerapy for specific headache syndromes. For instance,
procedures used to treat trigem nal neuralgia, such as glycerol

I njections, _gamma knife application, and m crovascul ar deconpression at the
level of th€- Bernaldilassifisationand Nesplogy of/AinhoRelated Hend andNeck Bdins ecur r ent

si nus headache. l; ,

Zom g-TM ) woul c?lﬂL %_Jen»?&nﬂgfﬂ 1:h glgtl?{l/%ggfbg %&%d?ﬁéagtﬂerrédﬁ% %me%ﬁﬁ;égacrﬁle and
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I neffectiv I EhE r nee

di stingui sﬁ%él@%ﬁr%l%ﬁﬁhg@gfcne azr)lndgh @(S)I?lcg%g& r%le'igﬁ&{iy %ﬁe arnt ‘f t of
pai n woul d leadpshe distingiioni totle farnptaqiico fas sesemah.| Yheasasms afbi dlsﬁncﬁgﬂ@SteStol n

d t onduc nical tr th
ot ont i o |y Bkl SBRANRL By 0h EBcioners Ruf RIRei e ipts Hesiting HlssButer
subsequent | speqifib héaslhehd symirﬁ:mm a‘flog lirstafded ?&g}e@;ﬁeﬁ?deg :q[s) miganm?érﬁﬁ;nlé %ehri%%l a(k:l ﬁz .

ssj fi | u

served as nehma r_diag

(nosol ogy) dpgs i cemﬁ mfecg‘lqés %agn?@ml%ﬁpﬂpﬁ%‘fn PO CEpEasSRPESeePIAresiPIRah et | on
alnd re](c:om"récmbl tolﬁethabmﬂstm laret ﬁditaﬁfelcm mrtthe ht%@th#efﬁ?bﬁ réoufréRr dime ﬁda@&h@a' n,
classificat agn an affljiction nust be

det er mi ned qtp’dféﬁg% “55'165‘8 i@imﬁﬂ W%M&WP@H&HGIIW@&@& @F@@ with
quantitati \mam;@af cirsiug héadacﬂﬁ aﬁ@lasérliﬁclecd»ﬁ@%i 1B r¥BmerkRe nﬁr?&v@ﬁﬁﬁé

1
Headache Soci ﬁfry?f? (1. E a%}or commttee in 1995 which Iea% to the
first adopt&d PRHeqEsh %J%W?DEI(&S@F@?‘E% Chter hepdaghe ingedsyfm be

pernmitted Wistib@fished BomahiRnadl Hedde! Sl RIEPh €t AYPLS
I nt ernati onal Lgﬁaccept ed and has begr? | ncortg%rat edéa?ﬁ?nglatgﬁém%aﬂgé%al th

Or gani zat i GPFeiiRndipesisssienally apgeptahleidiagnests igjoxisntoaecommendgeasenableitbentiiyor has
been transh@tagubnéiRiddl rdalsPlih p!)t@ 29%%0@@ 5 OfD, :1‘3§ 1f‘H t‘ﬁep‘% 9% el in
O'ese assificatl e N

classification system (see Jes
Chapt er 2, 11¥reandsnbrsawratly ruiiighaddh Geplralgia (198 Nobt (Suplwmdmt )y -26) Hasetdeiins ed

A esen, HapgeRenc b ror %@o@i@%@@l’a mcﬁ‘ﬁlg%fhuﬁ’%e%%%%% 88’% ?ltﬁg;é éoa%%r at | onal

cl assification system1Is presente
PCT/ | 82004/15)@%81 In the classification system headaches in category 1-4
are primary headache di sorders with no associ ated anat om c pat hol ogi c

process. G oupSposrdr BF e HHSRERES fRHorf §5d L Rhm B fherapeutic interaction with

patients suffering from pain, classification with diagnostic criteria of an affliction must be

a.

determined. Classification of disease must be operationally specified with quantitative
parameters and not just descriptive. The International Headache Society (LH.S.) formed a
commitiee in 1995 which lead to the first adopted international headache classification,
which in turn permitted nniform opcretional criteria for diagnosis. The LH.S. is
internationally accepted and has been incorporated into the World Healih Organization
(W.H.O.) classification of disease. This classification has been translated into multiple
languages and competes with no other classification system (see Jes Olesen Classification of
Headache in Chapter 2, The Headaches, 2™ Edition, Lippincott, Williams and Wilkins ed
Olesen, Hansen, Walsh, Philadelphia, 1999). An outline of the operational classification
system is presented in Table 1. |



associated wth sonme other denonstrabl e di sease process (trauma, vascul ar
di sease, increased intracranial pressure, wthdrawal from substances,
system c i Weators20het abol i c di sorder, eye, ear, nose, PETABLI/ORN63S

di sease, or dental disease. Goup 12 relates to cranial neural gias. The
classification is quantitative, which allows for specific diagnosis. An
excel | ent  exanpindheoflassifisrtionispitenn fheadaehes irmssighivciat are primary Heedaohd éisbridrt h t he

di agnosi s ofyuf ] [ne: .S Classifi ion 1.1 (Mqgraine w.thout
aur a- common M gggi&ﬁ%‘ o %@éﬁggﬁ%g%sﬁog?sf‘?erﬁﬁ1&%“%83%5’[ Wi A At
| east 5 at t awReatediivith bonengthdd dBnorBiratiie didesdiproadst @ekitia) vasdulad disdasé Indtonsss. C.

Headache hag;, . ol l ow,ng characterj stics: . Unil ateral

| ocation. 2. %ﬁ%@%ﬁ%ﬁ glél‘pﬁé R ?eég’ ls¥§tq§@9/é?fl CHORy E‘ﬁ?]"g]y’ éj‘ﬁ?fﬁ?rbi ts
or prohi bi t eyededrinpsaend thidat disgpse, orldenADEAYA Graup 12\elived 6ichBhia3 hlirsiSia®r

simlar routine physical activity. D. During headache, at |east one of the

foll owi ng: 1. I .t i.ng. .2. Phot gbobi a_and/ or , phonophobi a.

E. At |east one o§ %?ﬁgﬁgag{oﬁé%ﬁ%g':“fcgﬁfh% oﬁ‘lt}wﬁﬁ‘?ﬁ Wecfip Jegposis. gﬂo‘?"ﬁgﬂ‘m
neur ol ogi catxawplenvihaperdion afothe olassfigyes canby robd witl ficheiaghcsr sesdmhdsSt ed
in groups 518 inel WO 2004/078201 PCT/1B2004/000635 2. History and/or
physi cal and/for neurol ogi cal exam nati ons do suggests any one of the

di sorders listed in groups 5-11, but it is ruled out by appropriate

i nvesti gati ons. I3L.SS0laksification bi @eigraie svitivubairi)—comnpnanighiine)but ni gr ai ne
attacks do not occur for the first tinme in close tenporal relationship to
the disorder. T < 15 I; common m grai ne presented above
is the nethod mmg?@orﬁgﬁﬁgﬁs&%%%ﬁ?%ﬁgﬁ%% agnosi s of m grai ne headaches
and has been used in large nulti- centered nultinational double blinded
drug trials used-idleasks stipglesditiifingiBoR. of triptan based drugs for treatnent
of m graine (The Subcutaneous Sumatriptan International Study G oup.

Treat nent of M B deagacht itBicksTasttht B700RE | ptan. N Engl J Med 1991: 325:
316-321). In

C. Headache has at least two of the following characteristics:

1. Unilateral location.

2. Pulsating quality.

3. Moderate td severe intensity (inhibits or prohibits daily activities).
4. Aggravation by walking stairs or similar routine physical activity.
D. During headache, at least one of the following:

1. Nausea and /or vomiting,
2. Photobobia and/or phonophobia.
E. At least one of the following:

1. History and/or physical and/or neurological examinations do not suggest any one

of the disorders listed in groups 5-11.



t hese studies, the I.H S. was operatively used to distinguish mgraine
headaches fromall other types of head and neck pain syndrones. Sinusitis
rel ated heXd22We4783d pain is di'stinctly different than pCragrop+/hwataches,
such as m graine and tension headaches, because of the denonstrable

evi dence of sinus _disease. Because of the presence of associative

pat hol ogy wi t hi r?-t Bistosy sngéaphysitah and/maicatobgicaheauinptomsioamegasts anp oes ob f
secondary headacheusymdl Q08 Sy ANd; I ve. uni gue.cl assification under the
|.H.S. and Wrld Health r_Or gzlhsfe?at fl{)re%%gl:pggsnggt ?lg[ % 5@% Oﬁﬁd’gr a?%l’f}a?% S.,
di agnosti c syst em ing¢shgationadache i s categorized as 11.5.1 (Acute sinus
headache). The diagnostic operational criteria under this systemis as
follows: A Pury, edibhQuishue i 5 gﬁaﬁ [ Jasal.. passa ei ther by
suction or spontaneous. B, atuﬁof;g i Biestr ibﬁfg’%'w i ‘%%“é“‘e%rdsor?%’sgc"é‘f%?rﬁ%e .
fol | owing tests: firstiimgiingloseiemperabueiationshipfio Meldisodler. Tr ansi | | uni nation. C.
Si mul t aneous onset of headache and sinusitis. D. Headache | ocation: 8 WO
2004/ 078201 PCT/1H8300¢/ Q88F8Rionof cbiinff Yl [ i:f S, adache
directly over the sinus, or t(g_mt hec've_r tﬁ@lgraioﬂre%%%ﬁeiaﬁl#%e&éhfer.ng@(.’cgfnﬁﬁacute
maxi | | ary SERPY psed fon gheadiesnesis of migraine cheadachestdnd Immtbead umdan lage ny

radi at e to dehRredRRAEnAiSSH Hodid v P - et hopi dal .sinusitis, the
headache is | ocated bet Wee_ﬁ aﬁgﬁ gﬁi n r;éuég%/d;]sn a%anveg}ga‘fl%ggmp%nt ged
tenpor al ardsess far trgatment of migpine (ie Fubéusanetimafi@ndteiptas Itanatoas Suyt Gup.

occi pital af WELL: ex Jrontal region ind t . E
Headache di éfg“g‘ﬁg’gtbgl‘é fer f‘#é:lﬂ%?” éat%ﬁ#‘p&n' gtﬁ?@ Jg%ggpéligzs gﬁ?‘gﬁﬁc In
sinusitis vheestudies, the HIES. wasi dperatisely asebrsdisiipaidh higlaie Mehddcdserdii la@ps es
of acute sj I td di;tignally, .the Wrld Health Organi zati on code and
di agnosi s %H}yélp%guds?\he%qngtngc R d®%eck pain is &44.845 (Headache
associated with disease of the respiratory systenm) JO (Acute sinusitis
headache) and J3ugithrelaiécchesdavbes sndspain Fadibtinetly diffekdnt ffn Grinlaf} Béddadtegnal

Headache Sqghely mﬂrﬁﬁé iam Cfe%gllt)g %egéachlgg,aﬁje%g&g of the demonstrable evidence of sinus

disease. Because of the presence of associative pathology within the sinuses, sinus related

head pains are examples of secondary headache syndromes, and receive unique classification
under the LELS. and World Health Organization diagnostic systems. Under the LHS,
diagnostic system, sinus headache is categorized as 11.5.1 (Acute sinus headache), The

diagnostic operational criteria under this system is as follows:

A.  Purulent or mucous discharge in the nasal passage, either by suction or

spontaneous.
B. Pathologic findings in one or more of the following tests:
1. Radiologic exam.
2. CT/MRI.
3. Transillumination.
C. Simultaneous onset of headache and sinusitis.

D, Headache location;



Syndronmes 9 WO 2004/ 078201 PCT/1B2004/000635 1. Mgraine .5.2 Chronic
poser ipwit ie hoaduonc 1.1 htl ri inu tc'ithout aura 5-2.1 Wth

si gni | t canWhawdlovaina andor conF.rnme6xy 1.2 r. A igrai n@CRIBIHEWesS' qns 1
.Z.1 hi: rnlno with typical aura. 5224Viih m nd head trauma an no
aanfirmatone 1.2.2 td:vrainu with prolonged aura signs '.. 1.2.3 Famli al
hrm p' enic ri' grial Wepcwteofrontabsinusitis, heidgela diecc®y ovimaitiacines, as taaheet@@x Wit h
vascul ar di sor der Spepihddneeyk49r al ne aura wA71ci $ haadaaha 6.1 Acute

i scfl ente aurebnvaaeul ar C+eaaae 1.2,6 Mgraine with .p4le onset aura
6.1.1 Traa lent Enchernic attack MA) 1 3 Opilthal nopcglo mgraine 6.1.2
Thr amboel nbol i ¢ 2stiPceate maxillage sinpgitis, haidgelionia 16cakedi over deamital atee anditneryna 1. 5
Cr4dhocd puricdir ; cumars 6.2.1 I ntracerebsA
hematoma 0 or as@%ﬁg@g@ggﬁwe%%@%ﬁ%hﬁéfa 2.? Sabdueal homatama 1.5,1
Bengn parcxysmal '.ortigo_ ci childhood 02.3 Epidural henotome 1.5.2
Akorrailrg nem pi g&thEoidal sinpsitisa thedieadachy isdpcatsdrioivbeh endibeliimbthe By and
Corroiialions of mhdkisd tB‘%heﬁtelﬂdeEIVake%Pt ared s'aectt'+ar n*ll GtngtRfn 1.6.1
Status migm ncsus 6.4.1 Artadovurrousrnaal ormailon |.C 2 rvdgrairbus
ir+ldret,an 6.4.2 Sac""tar aneurysm 1.7 M gral nous cscder no; Ul1l1l1l, ni;
abcvo criteria & 3028%te SHpaneidgisshepdashe iy lasetpd imfhecqocipitalsaras, theenstennthty pe
heedarahe C,5_ - Qﬁbﬂﬁ]&gioﬁ}&%ﬁn@ﬁlé@ygll de5 2.1 Episodic tenelon type
headache 6.5.3 primary wacranl ol arteritis 7..'.1 Eeieadtc tension-type
headache associ at ith U S Carotid or vertebral artery pain disorder ca
pericrnnsl nl usti %a#?]&q{saﬁ%‘?aﬁaﬁﬁ%‘?“?ﬁéfﬁ%loéﬁwwmi@iﬁ-i cn 2..2 Episodic

t orr dar n4dypeheadache unessoci ateo 6.6.2 Garm dynra (diopalhtc) with

di sorder of per€kmwaiol silusiis w868 the EH. Bﬁ&ﬁiaqg@@i{ﬂ(ﬁﬁe@%g@%{ﬂ%ﬁ&%faﬁs@s of- 2
. ronic

Chroni ¢ | onsl.onl ype headac . 7_Venqus ttlro' nbasis P.
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di sorder ofcipat headand gbckPaitis €H484X HchdABH abkobihibl $3 3ﬁse£Je’o%%)é‘1%9pi}3%éy 8. 2

t sogenous agen .2 Chropnic lerslontrpo i”, oodac unnssocl al'e
An agc hr ar ¢ 8&%@5@0% (chute simusitis headache) and J32 ?Chronic sinusitis).

Table 1: Qutline of International Headache Society Classification of Headache
Syndremes
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D. Botulinum Toxin

Treatment of headache and facial pain associated with recurrent or chronic sinusitis

according to the methods of the present invention may be practiced by administering botulinum
toxin at a biologic activity dose ranging from 0.25-50,000 mouse LDs; units. Although one of
ordinary skill evaluates dosing of the botulinum toxin based on several factors, including patient-
specific factors, the proper dosing, depending on the composition and botulinum toxin
mmmunotype, may be determined by using a regional denervation bioassay. Preferably, a
composition comprising botulinum toxin is administered at multiple sites along any dermatome,
corresponding and sharing sensory innervations with a paranasal sinus (see Figures 1 and 2)
Figure 1 shows the trigeminal dermatomes. Note that V1 corresponds to projected sensory areas
of the frontal and ethmoid sinuses. V2 corresponds to the maxillary, sphenoid, and mastoid
sinuses. V3 comresponds to the maxillary sinus. Figure 2 shows the projection of the trigeminal
nerve both to the sinuses and the cutaneous and soft tissue structures of the face. Note that the

opthalmic division of the trigeminal nerve projects into the frontal and ethmoid sinuses. The

11
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frontal and ethnoid sinuses. V2 cor%to the maxillary, sphenoid, and
mastoid sinuses. V3 corresponds to | lary sinus. Figure 2 shows the
proj ection of tTe mnb\giagﬂilaahplersawsetolfmher {lipsttateeths ipmssd Snvaniibnt dnd icudtdmeous
and soft tissue stru res of the face. Note that the opthalmc division
of the tri b‘éﬁqnﬁglfedﬁé NEIUSSCOPE M FH Bt he frontal and ethnoid sinuses. The
F 11 WD 2004/078201 PCT/1B2004/ 000635 mexillary division and smal |

portions of the mandi bular division project into the maxillary sinuses.
Sphenoi d afidampkefloi d si nuses al so receive sensory innervation in part from

the RR is a 43-year-0ld man who suffered from repeated bouts of sinusitis. Radiologic

=t

studies revealed sinusitis. Treatment with decongestant and corticosteroid-type anti-
inflammatory medications did not produce a sustained beneficial effect. Decompressive
surgery via Culdwell-Luc approach for decompression and sinus drainage failed to produce
symptomatic relief. The headaches progressed to be incapacitating. The patient had no prior
history of migraine or tension (muscle contraction) headaches. Pain was experienced within
the mid-face radiating and involving the temporal regions. Bofulinum toxin, injected over
multiple points with a 30-gauge needle, produced substantial improvement and reduction in

pain, allowing the patient to return to his daily activities.

Example 2
JC is a 36-year-old woman with a history of chronic headache and face pain

associated with sinus surgery. Treatment with oral analgesics and decongestants failed to

produce any beneficial effects. She underwent decompressive sinus surgery months before

i2



trigem nal nerve. Adm nistration of a conposition conprising botulinum
toxin by injection, according to the nethods of the present invention, is
acconpl i shé¥O MopMe301 directly injecting the zygomatic mPEaIBAKE 0GP Or
muscles to avoid distortion of the |ower face fromthe nuscul ar effects of
botul i num toxin. The nmethods of the present invention may be practiced with
any one or tewluatiot slithowtmainoxdlief. i Gravsotigpskeral ppia pedicatines Wagaptlfastiveal so
cont enpl at e . CO: i b LS4 i t &xd
cequest r at AOHHEg bR i SREROR b R SORR bt ROl 1Bl R BoBlld
Appl i cat i onv&eainisals Mduction 0 70 fiEEFas susthinetl fom ladsicbrep eponths, There3vas noRREh i s

i ncorporated herein by refere LN 4 i YemiEt AV oW ng
Exanpl e se&'\%(gy tog g eé%nuigﬁl Egrﬁag 021 f?tagacg%tégéﬁ%g%venti oﬁ%dn’@gf\es%%o% to
be const r uakhtors of retirtentdjletdics. scope in any way. Exanple 1 RRis a
43-year-old man who suffered fromrepeated bouts of sinusitis. Radiologic
studies revealed sinusitis. Treatnent with decongestant and

corticost erﬂag-ie@e anti- inflamatory nedications did not produce a
sust ai ned al effect. Deconpressive surgery via Culdwell-Luc

approach for deBdapriessirond anl beadachs assosiatrdgeitts Repyresat sigugiisoMid €0 ed
synpt ormat | gv@g&% et sl G52 %ﬁ%bﬁas ok RENESERsHoReld %xée@ﬁ?@ﬁﬁllzﬁsaédd'}ﬁlmﬂrﬁe

patient ha rior histor mgraine or tension (nmuscle contraction)
headaches. sRaitionsvaEheepgtient kadcral pript histary efhmigrpige oz densiondimsslp Gonfrgtion)

i nvol ving th por 1,.ONS. .- BOL Uk:] t Q% é}#&&%&ﬁ;&%@r aubdd-pl e
points wt r?eida%ggaugén‘%ggécﬁgg,pagrﬁoglg&ég%{dgaub t%‘% .?a frrpr 0\1/.erré_n_tanz_ind

reducti on iimflanpaitery mbdlosprayy) whee peitdfientive i redieving pein. Hlwltiplg injgctimsjofi ¢ es.

Exanple 2 JC i.s a ,36-year- A i kN, i . 91%5:3 £ fgadaghe and
face pain %S?E%lgflatf”éla thﬁg?q%lﬁsgg{}?\é%?y?%#eg ‘%{élﬁ cH\}\“/?t o]!rag{E an%@gesi cs
and decongeginidabsifnfics, edulting it delstas0dnydiznefnmiml ef f ect s. She under went

deconpressi ve sinus surgery nonths before 12 WD 2004/078201
PCT/ 1 B2004/ 000635 the evaluation wi thout pain relief. Conventional oral

pai n nedi cgdi.al re ineffective. Miltiple botulinuminjections to the
mal ar regi Un—a'%‘dflfrehead at nultiple sites produced aqver_an 80% reduction

in pain that wa¥Risst 3fnen-ddeoureeetk. rfmed fotvee. biffppigldepiichsigspaste _
history of gmh%ﬁﬂ?ﬁy SISl YemOrkih RS foh ARdiBGRARS Beduatiohs. tHxk@@Msiab shgsiyal gi a.

There was . .
was performed without relief of the headaches, Most of the pain was localized to the left
maxillary sinus region, which was tender to palpation. No past history of muscle contraction

headache or migraine were identified.

Multiple injections of botulinum toxin over the sinus region, and away from the
surgical incisions sites, relieved 80% of the pain. She has remained responsive for at least

three years, using repeated injections of type A botulinum toxin.

Example 5
Fifteen patients with severe sinus-related headaches were evaluated in this open label

trisl. Bach patient underwent either magnetic resonmance imaging or computerized
tomography of the sinus cavities that showed fluid levels, mucosal thickening, or mucous
accumulation. All but one patient underwent generalized anesthesia and decompression via
endoscopic osteotomies, or extemally via Culdwell-Luc or frontal sinus approach. Many

(>30%) underwent multiple suzgical procedures to drain and decompress the sinus cavities.
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history of recurrent allergies. Exanple 3 JI is a 40-year-old wth headache
associated wth recurrent sinusitis. MR confirnmed evidence of sinus
nmucosal ed®fh2@HE782Hsal exam showed excessive nucus and BGTABWAL000635
secretions. The patient had no prior history of mgraine or tension (nuscle
contractiog% headaches. Conventional pain nedications (decongest%n S,

ant i bi ot i cShe dautiemof dispase rengeth fomy2-Aasar VEfy 3 8Yerigerd MOYeRT Mt TS i n
relieving paide Mddal Pbf 2orY0eRktONS QfientPRbid! fMHID 4faXT MaleT §odflBbsRi %k er ed

to soft tissues covering the maxillary, frontal and ethnoidal sinuses,
resul ting ibptubitunh e inigcl@oeyelesizogdddion A5 jpaq0nintermagioal aniss, yith pg ayprage of
38-year - ol C . | : qﬂ§§$§§,§§ﬁgciated
wi th maxil ggﬁg@eﬁﬁ‘%’? H% s %%Jﬁ%ﬁérﬁ% a{ogtrdl s%%&’?i; F?&%’gﬂ%‘g‘!‘s@% uat ong . External
si nus sur ges wellwassthp arofrespondingideratomer ¢b¢ Figuses 1 ndhBadabhéds s8Rt 0BY t he
pain was | ocal.i zed t Ne A &5t codT®Shd o35 Vi ' ' Jgnder to
pal pati on. %R@i%uan% 1}91150'%36[’?31/& %%S uﬁécpgéﬁﬁﬁggc?#gﬁéﬁﬁé%g%ﬂgﬁ@ %irhdvn;?g? aﬁe wer e
i dent i f i ed Bobitért infabionis rWeee givewn i wf infipl edsponsenon diestninisoiéon ¢yicke wasmaesievedyi on,
and away fromthe .surgical jpcisipns sjtes, relieved 80% of the pain. She
has renai n@SSRDB%BHE?C\?gn%%?’S dﬁ'terqnggg nw‘:fekrlg'e years, using repeated
injections of type A botulinumtoxin. Exanple 5 Fifteen patients wth
severe sinus- r eDAtl & gatisadaedsls 1Dpatents/iznebitcd dromm thetherapyp@A %) ab dieneficigl g

Each patient underwent..either magnetic res n - g j.zed

t onogr aphy “BPOR &2% FoRFEeTe é\\t/‘?e‘?el S ’thﬁ’%feg%%’g?/\%gﬁ ¥ ﬁlﬁﬁs%oq?e\%lg%?guﬁ%@%%g%ﬁdt

t hi ckeni ng Jeagira 5036 eadactionds theLseedritp o frajubncly Wi deneipatGoanficativde werertlated
general i zed anest hesi a and C ression via. endoscopi ¢ 0steot.om or
Ot or nal |y LY kR Steted B Terpua i, iho AERR s bEPLETHEBe
under went maduihi Bt EsyBURGHE ainilpr N6 efider effectsowelic apetmanat. dwatign of berfelie vas nus
cavities. 13 WO 28,04/ 07 291 PCT/ 1B2004/ Q00635 Th&dur‘?t iuon g{j dlgffase
ranged froRPROXMgEly 2 Wraks fofmostpatisps copsisiery With fhe knoxm dugatiop o benglE 104 v
ranged fr opghdBaBRit8iolothd ddt i ents were fenale and 7 male. Total dose per
botulinumtoxin injection cycles ranged from25 to 90 international units,
with an average of 49 IU. Injections were made over the soft tissues of
the involved sinuses in multiple locations as well as the corresponding
dermatonme (see Figures 1 and 2). In this group, only botulinum i mmnotype
A was used. Followup visits were generally made at 3 and 12 weeks.

O
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Booster injections were given if no initial response on first injection
cycl e was achi eved. Response to.injections was deternined on week 12. O
15 patients treated, 12 patients benefited fromthe therapy:(80%. A
beneficial response was considered to be a positive response to the
guestion: " Have you experienced at |east a 50% reduction in the severity
or frequepGldnl; t he pain.” Conplications were related mainly to weakness
created by the botulinumtoxin injections, which caused drooping of the
mout h or @symgtd bf b&litiA- tokia i Ak lafnidadaie WEr:cmpdicaiftone fir. thOureatinientnofd f
benefit was approximately 12 weeks for nost patients, consistent with the

known dur gdaiifie $id fR84 @hih tassbElhted W stutereumremor ¢hrdriy sinisiier uses. 14 W claim .

|. Use of botulinimtoxin for the manufacture of a nedi canent for the
treatnent0f ragechelamnd Wiked Gb siddel aR RO 0F MRS thet sinBaUkkcedfomtient or
chronic sinusitis. 2. The use of claiml, where the sinuses are one or nore
of the S'gr%hﬁeo?.si&ﬁig%teﬁﬂl&d;mmhg,m@t&moﬁﬁmsuﬁphmidof et hnoi d; - maxi | | ary,
mastoi d; trontal; and sphenoid. 3. The use of claim1 or 2, wherein the
medi caneng, i s pglapbeft cfaith 1361, WhEleintth GiddicAndnh R adspt for atheinistrativinr ol aeur es
~overlying the sinuses and lying within one or note of the areas selected
fromthe goshebi brhdihredBveplling R\ sGiSRAnd [Wifga;ﬁthir; GIEP ks offiRsirem selbated ar ;
and lip. 4. The use according to any one of clainms Ito 3, wherein the
... botuli nti fodh e glodpTomiing 6f foréhead; malH AMpoRB o andutet; andlip.E, F, or G S. The
“use according to any one of the preceding clains, wherein the nedicanment is
adapted for aggd ik sdcbig@8 adPonk Bf @4ilnk o 3, Seherbif@he BatiliR0m adxircls akynfodm ofrher ei n
there are at least two injection sites. 7. The use according to any one of
t he precegimthofhpad ATB, OMEESE, br &he nedi cament is adapted for adnministration
to the projections of the trigem nal nerve innervating the sinus. 8. The

use accorging i 138 ¥ccoiz@b ay e Bf € fidéodig Clamhs{Whervih Gleetedictinent iendiptainent i s .
adapted for administration to the nasal nucosa. 9. The use of claiml,

wher ei n t {g JdildiseaRRBY jgtigdapt ed for adlinistration at a dose between 0.5
and 50, 000 nouse LD50 units of botulinumtoxin. 10. The use of claiml,

wher ein t e neghGadksltof SRIFPS, wiRfeiithére Gle @tkistdwodiiedigf Bitesi N an  anount
bet ween 550 and 550,000 g sequestration agent per 100 LDsc units ootulinum

tlgxi n. 117, TheThSRe ScoingitéhnbQne 0 é preteding Clamegwheatin dicincadicagen is adsptall burmi n.
for administration to the projections of the trigeminal nerve innervating the sinus,
8. The use according to any one of the preceding claims, wherein the medicament is adapted
for administration to the nasal mucosa. |
9, The use of claim I, wherein the medicament is adapted for administration at a dose
between 0.5 and 50,000 mouse LDsy units of botulinum toxin.
10. The use of claim 1, wherein the medicament comprises a seqpestration agent in an

amount between 550 and 550,000 pg sequestration agent per 100 LDs, unit§ votulinum toxin.

11.  The use of claim 10, wherein the sequestration agent is albumin,

15



