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Abstract Whether fu:st-line phannacological treatment of.allergie rbin.iti~ should be 
antihistamio.es.or intranasal dq{tico~teroids has be~n discusse<;i-for several.ye!lls. 

JriiSt-generation antihistamines are rarely used in .the t;reacmellt o{auergic 
rhinitis, mainly bec;ause of sedative and ~ticholinergic adverse e1fects. On the 
b_asis of clinical. evidence of efficacy, no second-generation antihis.tamine seems 
preferable to another. Similarly, comparisons of topical and· oral antihistamines . . . . 

PLAINTIFFS' 
TRIAL EXHIBIT 

PTX0338 

APOTEX_AZFL 0060888 

PTX0338-0000 1 
1

CIP2042 
Argentum Pharmaceuticals LLC v. Cipla Ltd. 

IPR2017-00807 



1564 Nielsen 'et •1 . 

. 
h.ave be~ unable to demoost!-ate superior efficacy for one method of administra-
tion over the other. .. / 
· Current data docwncnts no striking differences in efficacy and ~afcty param-
etem·ee!Ween·ilttHfl.asal eQI'I:NI*~&ids.-'- · 

When the efficac;y. of antihistamines. arid intranasal corticosteroids are com
pared in patients with allergic rhinitis, present data·favours·intranasal cm;Si,coste
roids. Interestingly, data do not show antihistamines as superior for the ueitmeiit· 
ef conjunctivitis. Safety data from comparative studies in patients with allergic 
rhinitis do not indicate differences between antihistamines and intranasal corti
cos,teroids. Combining antihistamines and intranasal corticosteroids in the treat
ment of allergic ibinitis does riot provide any additional effect to intrmasal 
corticosteroids alone. On the basis of current data, intranasal corti~osteroids seem 
tb ·offer superior relief in allergic rhinitis thari antihistamines. · · 

· · ·;~;Jtergic rhinitis·i.s a eommo~lion ehc!ted-... ·--1 :·AntlhlSf"cimll"'e:l 
by an·irnmunoglobulin (Ig)E-mediated allergic"in" 
flammation of the nasal mucosa and characterised 
by nasal oostructioO:. rhinorrhoea; sneezing and na
sal itch, and often accompanied by conjunctivitis. 
It is present in 10 to 20% of the population in in
dustrialised couritriesPl Moreover, this prevalence 
seems to be increasing .[l!.,3l Although allergic rhini
tis is not a. life-threatening disease, it can severely 
impact on quality ·of lifel4-6l and be associated with 
comorbidity. from other diseases , for example, 
asthma and· conjunctivitis·; !7l 

Treatment of allergic rhinitis consists of aller- · 
gen avoidance, allergen-specific immunotherapy and 
pharmacological intervention, of which the former 
two lie beyond the scope of the present rcv1ew. Two 
mainstream options have evolved for pharmaco
logical ueatment, antihistamines and topical corti
costeroids. lbe choice be.tween these options has 
been. extensively discussed since the introduction 
of llitranastll corticosteroid u-eatment.IBJ 

Tlili; review coos.ideu first -lipe pharmacologi
ctll trea1ment of allergic rhinitis lind will deEi:J only 
with antihistamines ·and intranasal corticosteroids 
CINCS), as we consider cromones, anticholic.er
gics,leukotriene modifiers, decongestants and, sys
temic corticosteroids as secondary treattnent op-
tions in allergic rhibitis. · 

Only data obtained ill patients with allergic rhi
nitis have been considered for the comparative t:iv
idence preSeJ:!ted in this review. 

C Adillntafrv;:1ionol Umi1ed. All rights reaerved. 

.1, 1 Generol Considerations 

Histamine is the major pathophysiological me
diator of allergic rhinitis. Its role is almost exclu
csively mediated through the histamine H t-receptor. 
whereas the role of other histamine receptors iri 
allergic rhinitis remains to be clarified. Thus, in the 
context of allergic rhinitis, antihistamines are Ht
receptor antagonists.l9•10l [n addition to H 1-recep
tor blockade, an anti-inflammatory effect of anti
histamines has bC!ln proposed, as som~ of the newer 
compounds have been shown to influence cytokin·e 
prod1,1c tion. mediator release andinflaronuitory cell 
flux.l11-19l However, other studies have been unabl~ 
LV confirm lhese tiJldings.£20•231 Whether antihista
mines offer a clinically beneficial anti-inflammatory 
effect in addition to inhibition ofhistamine remains 
a question to be answered. · 

l .2. Oral Antihistamines 

Numerous Ht-red:ptor ant11.gonisls have been 
developed. For pral use, these can be divided into 
older-first-generation [e.g. chlorphenamine (chlor
pheniraroine), diphenhydraniine,' promethazine 
and triprolidine] and newer se~ond-generat~on an
tihistamines (acrivastine, astemizole, cetiriz~ne, 
ebastine, fexofenadine, loratadine, :rnizolastine and 
terfenadif:\e). This review deals With the newer an
tihistamines as the use of the older drugs in allergic 
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iliQltis is limited by their adverse effects, mainly 
r edation and anticholine~gic activicy. 
5 All of U.e newer aotihista.milies are effective i.n 
·the t;reatment of allergic rhinitis by decreasi:og n.a.
sal itching, sneezing an.d rhinorrhoea. ·but they· are 
1~ 5 effective for nasal congesd.oti.!2.4-31 l They are 
also effective for conjunctivitis 3;0d r-ecent results 
seelll to indicate. some influence on lower airway 
5yrnptorns.[32·331 · ... · · · ·. 

Moreover, the phannacokioetic profile of ~cond" ' 
generation antihi~tamines ru:e advantageous when 
compared WiLh ~first-generation agent:s.t34l They 
have an onset of action of l to 2'ho\Jl'"s which lAsts 
for 12 to 24 hours, except for acrivastine, which 
has to be administered at 8-hourly intervals. With 

1565 

izole remains unknown as there.i~ a lack of data on 
the other second-gener:ation antihistamines for this 
measure. 

Whereas eNS-related adverse effects were a 
major characteristic of"the f!Ist-generatiori antihis•. 
tam.ines: ~e · piperazane/piperi~e-derived struc
tures of the newer' generation agents reduce CNS 
penetration. although sedative effe(:ts have' been 
descn"bed for SQiue of th~ compounds, (arellample, 
acrivastinet441 and cetirizine.l4SJ Tbe binding a !fin
icy to mll.Scarin.ic receptors i.S also dec~ased witb 
the 'second-generation ·agents. With the exceptio11 

· of the cardiac adverse effects, iliis provid~s a more 
accc;:ptable theTapeutic index for:Uie se::on.d-gen.er-
ation antihistamines: . ' 

the eJ<ception of cetiri:z:ine and fexofenadine, . 
which. are eKcreted.hlfuos't:uncbanged, the remain. l .. 3 Topica_rAntihistamlnes 

ing drugs in this group are metabolised via the he- Two newer H 1 -receptor antagonists are avail-
patio cytochrome P450 (CYP) system by CYP3A, able for ropical use, azelastine and levocabastine. 
As a ITUmber of other compounds, .that is, anti- When applied intranasally, they have both· proven 
.mycotic awles, macrolid~ antibiotics and grape" effective in the treatment of allergic rhinitis, 
frilitjuice, are. also substrates for this enzyme, this mainly relieving .nasal itching and sneezing.[46.47l 
~;~bviously provides a risk for interactions.!35l This They have a faster onset·of action than oral'a.ntihis-
is probably a contributive factor to the oc~un:ence tamineS'~nd act within 15 to 30 minutes. They only 
of severe cardiac arrhythmias, for exampl~, 'tor- need to be applied twic~ daily. · 
sade de poixltes', a!ld fataliti~s, which ~ave been No se~ative effects have been seen with either 
described following treatment with terfenadine drug,C46.~8l whereas the Occurrence of a short last-

. "'-"-lllld a~~~~91~~~t;lliMe . !)ff~cts S.~<!mt..!2:.tl.e. <;~.:: ... _l~i?,orv~rsioR Qf ~.~~-~~~~ b!=en des!=n!>c4 for 
· abled through a quinidine-like a~tion, cau~!Jlg a afelasti.r.ie.1491 · ·---- - .... ·-
. prolongation of the ·QT .~nterval.!Jg,'40J .A~ present. 

no clinical evidence has demonstrated cardlac ad,- 1.4 Comparative Effect or Antihlstomin~s 
verse effects with other second-generation antihis- · /.4.1 SlnQI~ 'oose Stuala · 
tamines when they are used at therapeutic~ly ap• Many s.tudies have been performed to compare 
propriate levels. However, it is recommended to the effects of oral s·ec.ond-generation antibist:a-
avoid antihist~es which are CYP4~0. .metabo- mines in the tteatmen~ of allergic rhinjtis. Single 
lised. or which possess quinidilie-like ac!ion~ ~n dose studies in patients with allergic rhinitis have 
risk groups, that is, patients with imp·aired:hepatic demonstrated that c·efuiiine and terlenadine .ha"'e 
function ot l:'a:tdill:e11tthyt:hJ:ilil!;~C4.ll • a·:flliret l:!:llS'e't ·of·action than loratadine and astem• 

Astem:iz~l~so=:acl:'aS1m"11.ppeti.te-stimulant-· ·-tzote;£50~1-~ ·drugs: were eq~taH-y-effe(;tive-·-
and. result in increased b.odyweighL 142•431 The cause aga.instnasal sympto.ms and.histamine-iliduced in-
for this .action remains obsc\Jl'"e, although a central C:teases i.n nasal airway resistance~ This >:oilt;rasts 
nervous system (CNS)•mediated m~hanism~· for ex- somewhat with tlui r-esults of ·2· studies in which 
ample, serotonin (5-hydr.oxytryptamine)•antago- cetirizirie was s'uporior to lorate.dine after adm.iilis-
nism, is a theoretical possibility. However; 'W}J.ether tration. of a single dose iD both symptom relie£!521 

this ad verse effect is seen e~clusively with astern- ' and response to hist<iriune chaileoge. [S3.] One study 

0 A.dls lntem~onor Limltacl. AU rights reserved. Dn.JQ$2001:61 (lll 
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was able to demons !rate a significantly faster onset 
of action for fexoferiadine c;ompared wiih terfenad
lne iD relief Of rhin,ortbOea and sneezing immedi- . 

--. -ately at'teruasa:t allergen clialleli~Tbis tiiay'Oe -- • 
expllilii.ed on the basis of fexofeoadine being the · 
active metabolite of terf~dine. . 

1.4.2 PerenriiCJ Allflrglc Rhinlffs 

Nielsen eta/. 

shows cetirizine to bave a faster -onset of action i 
tba.n terfenadine,l73l . .while anothet c;lal~s ebastine 
to achiev'!; max unum effec l,_ fll.~t~r . thllll ceticil:
ihe.ml-The)lSe-~otive-end~cb 
as nas.al P<Jak flowt':Ol and·-iitflatnmatary mediators 
"in Jiasallav·!ige flufd174l has not shqwn: c;l.ifferences 
between agents, - ;;;;: 

Relatively few studies irivestj.gating continuous 
administration of . antihistamines are in ·patients 7 4 ·4 Studies In Chlldten 

. Data on the effica(y in children with all'ergic 
with perennial allergic rhinitis (PAR). Six studies rhinitis are sparse'.· One single-blind study in chil-
ranging from 1 to B·weeks.lncludedcomparisons 0~ dren with SAR for 2 weeks show~ equal effect of 
alitemiiole155''61 cetiriz.ine.t56'581 ebastinc,rm lorata- loratadine anci astemiioie.mr In ~nether 4-week 
dine [ss.s9.60J mi2.olastine!39J and terfella'(jjne. 158·601 . . . . . . · . 

'. . . · · srudy m children wtth PAR, cetmZlile was supenor 
No ttiffe~enees between agen~een-.ex~---- "to lorafaai"he a:eicmi~r(Jp·a:fentat·~·s-enm:ent:fl-&J-,. 
that astemi::zole was more effective than loratadme · · · · ·· - · · · · · 
for.rhi:oorrhoea in l short-tenn study,l''l and cetiriz
'ine was .better than eb01stine according to the inves
tigators opinion in all.Other study.!S71Interestingly, 
in 1 of the stUdies, nonresponders were ciossed. to 
the opposite drug. at the end of a 2 week treatment 
period, resulting in an effect in 11 of".the 1,6 pa·· 
tients.l601 · · 

1.4.3 !Htcuonal Allergic Rhinitis 
The lack of difference in effoctlveness between 

second-genetation · d.ri.lli~·is also -1blind in patients 
with seasonal allergic rhinitis (SARJ. One.placebo
comxoUed sl'lidy ill 202 patients with SAR seems 
to desigoa.re cetirizine as superior ro loratadi!<e,/61,1 
as seen in cb.e single-dose study,!HJ when all syrn_ir 
toms following allergen ob.alleoge were consi'd
ered. However; lh.is effectiveness in symptom re
lief afcer a quite s)lort rreauncnt period of 2· days 
could not be confmned in another placebo-control- . 
led, cross-Over smdy· of identical treatment's given 
for 1 weeJ!}62l 

Several seasonill studies inv.olving acrivastine,lo31 
astemi::zole142•Ml cetirizine,I64-69J ebastine,t67J feim
fenadiiie,t~8l ' loratadfne,t42,701 niiioias'clne!69i · and 
terfenadine[6:i,66;7oJ have been unable to demonstr
ate any difference in efficacy for symptom. relief. 
Some studies demonstrate small differences, that 
is, 'subjective ·rating' of cetiri::zine over astexniz
ole{71J :or investigator preference of ebastine over 
cetirizinel72l without any support for this in other 
endpoints, for example, symptom relief. One study 

1.4.5 'ropical vs oraiAntlhlslaminf!ls 
In comparisons between. oral and t~pical anti

histamines, most topical regimens have included 
intriU!asaJ. as well as ocular medi.catidns or reportS 
have only addressed nasal sympt~Jms. In ~ st~dy, 
intranasal az.elastine· was more effective than cetir
izin~-at relieving. nasal congesti.on,£771 whe~as other 
studies have deinoi::istrated azelastine to be equally 
effccdve as cetj.riz:lne,l78J ebastinc.fl9lloratadinel80' 

and.tedenallin~J~.!..In...2. !ltudic's, inttaoasal.Je\10-
c:abasti ne has been margill'ally more e.lret:tive [hnn 
terfenadine .in reli~vmg ~l:osle sympto ms, -ie. 
sneezingl82l and nasal itching,!8l1 whereas a third 
srud9 did noes bow any difference.!84J Jn 1 study,l&ll 
l~vocabastine given lis ey~ drops- were also judged 
superior to tetfeniJ.dlnc for r~lieving oculili' symp
toms. A comparison of lcvocabastine and lor~~.tad
ine showed identical e;Ec~cy.1851 

1.4.6 Safety 
When considering iuiverse effects, only 2 of the 

previously mentioned studie·s indicate differences. 
A large. placeb0-'C9ntroned',·:2-week study· in 821 
'patients with SAR showed a significantly higher 
degree of sedation ·after cetmzine than fexofenad-
ine_[68] . 

In another smaller a-week study in: 27 patients 
with SAR, terfenadinc revealed more adverse ef
fects, that is, headache imd dizz.iness, than a com
bination or"inlranas~ and ocular levocabastine.1821 
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Corticosteroids in Allergic Rh!N-Ii!l . 

2. Corticosteroids 

15.67 

intranasal application, ali characterised by a high 
receptor a.ffinjty and an extensive first-pass meta-

2. 1 General Conslderatlons bolism in the liver. Effectiveness in relieving the 
iii.fl symptoms of allergic .rltinitis, i.ricluding nasal con-

Allergic rhinitis is aJ;J. . . 8II)matory disease of gestion, have been demonstrated for beclometh-
the nasal mucosa and corticosteroids are, at pres-
ent, the most potent anti-inflammatory medica- asone,liQ4l budesol).ide,llOSI flunisolide,[!Ot5l fluticasoce 

Propi'onate,{l071 mometasortel 1il8J and triamcinotions commercially available fOr the treatment of 
ti [86] C · 'd f lone..£1 091 In addition., s.ome reports have indicated allergic rh!ni s. . ortJ.costerOl s exert their e -

feet by combining with a glucocorticoid receptor that INCS may have a beneficial effect towards 
localised in target cell cytoplasm. The resulting ac- bronchial hyperresponsiveness and asthma symp-
tivated glucocOrticoid receptor complek is able to toms. OIO·USJ 
interact with cellular DNA, thereby enabling reg- It has been generally .consider~d that INCS 
ulation of cellular functions.lii7,8B! · · · · have a slow onset of action. However, ·they usu-

Conicosteroids act upon Dl.WlY of the cell'type~ ally act within 12 to 24 hours.P 16•118l Recent re-
and inflammatory Illediators participating in aller~ suits have even indicated that bude$Oil.ide acts after 
gicinflammadon. Antigen-presentingLa.:tgerha.ns' 3 hoursJ1191 :However, maximum treatment effi-
·ceJis are· reduccd' il:l.~iitdt'lfi . 1:1:9' :rN¢s _{89.$10l Mc;ire·:: cacy occurs aitei'days or a'few-weck:s:i-1201 Once-· 
over, such trein~e~t seems to i!Jlpait their process- daily ·application has proven sufficient to treat 
ing of antigec.l91J ~imilarly, th~ migJ:afionofbaso- most patients Y.,it!'! l!llergic rl)initis,[121'12~l al-
phils ·and mast cells to the nasal epithelium is though tliose with 'severe symptoms· may benefit 

-inhibited by INCSJ91-~l !!vidence suggesting an from twice daily!!-QminiStration.n261 

impact on the re~.ease. of llJJl~t cell, m~~tol'l!, that Tiie differentpotei;lcies .ofl:NCS are important 
is, 'histamine; h~ ·also been presented:·l95i:.cortico- when conside~ng comparative data. It is well es-
steroid . therapy interferes wiil;l several pivotal. as- tablished thatfluticasone propj.onateis twice as po-
pects of ~osioophil functio_n. Cell survival is· ,de- tent as ·beclometh~sone .l107l There is co~ttroversy 
creased aod the abi)ity to release prefonued regarding relative poteDcie$ betWeen oiber ~CS : 
cy_Lutolti_c ~~~~!:as, dl_at Ls ~.~9·sino?~~~onic pr(}- Ho~ever, ~~ .app~ars that [,he, newe~ drugs tha~ is. 

~eLO..a.o.d_e.oslllO.p.b:ll ' .pel:IUJ.dase, J.S..i.ohi.b~~:!ZL-. :.fliW~JJ~J;QplQIUte and-mometas1<>ne,-an-~ore-
'Moreuver, formation oh il.~tnb .. r Of cyt9kines ·and: potent that1. the o:thers. I 1171 
cbemokines. vital !O eosinophil lifespan are inhib~ C~rrent\y.available. ~CS are generally v,.ell tol-
ited, for .example, interle~kiri (IL)-5 {forma- erated. SneeziTlg caused by nasal hypen~ctivity can 
tion).t981 rL-4 (adhesion)C991 and·.RA.NTES [Regu-. occur at the start of therapy put this usually disap-
lated on Activation, Normal T cell Expre$s.ed and pears with ~me. Ctl7J · 
Secreted] (chemo:tax.is).llOOJ Resultsdemonstr'atirig . Qccas~oncilly mild and transient dryness, crusti~g 
an inhibitory effect of intranasal co~c6steroid on and blood-- secretions Occur, and these are often 
activated :T cells. in nasal epithelium have bee.n pre~ responsive to ~ reduction ·Of INCS dose. (120, 128,1291 
sented.\1011 In 2 studies, the ,allergen-induced in- Sept:al perforation · has been described as a rare 

· crease of specific Ig:E-in-plitientS- with-PAR during · · ... ·. " ··· · • · tr30li1J A · h ...... f th. ... __ ... · . .J:l.ll.l.i! . . . . compuc.auon. . · trop y o e mucosa, cor-
-· . .season..., ... aHI;Jali.s~ed . . OlLfu:'all;-t:hls-~C:i:ieates--;=espondirig to !Jermal atrophy; af!er prolonged use 

profound eff~c~· uf comcostero1ds on the mflam- of INCS has not be~n· observed.l132.1JJl 
matory PI.9Ce$s. seen in ~lergic r~D;itis. Because .a P.rop0rtion of inuanasally applied 

2.21ntronosol Corticosteroid$ 

Since the introduction of. b'eclomethasone,l8l 
severl!.l cortico.&teroids have. been d~veloped for 

;oifr-• 
~; 

fC Adls lntematronalllrnth!ld All rlgnts reserved. 

corticost.eroids end up in the ·gastto\ntes.tinal u:act 
and is systemically absorbed, the risk Qf systemic 
adverse effects has been a concern for this cl;~~s of 

. drugs .. However, t;hese compoilnds, especially the 
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newer fhiticasone propionate and mometasone, 
have low systemic bioavailability, mainl¥ because 
of .their massive ·first-pass metabolism in the 

~ver;tt-nJ Wheil' u:sed exCluhvely-iil;tnlilr~ ·at 
therapeutic dosages, the drugs· in this class do not 
s.eem to exhibit any influence on the hypbthala
m!ls-pituitary-adrenal (HPA)-axis.[L34· 1371 How
ever. a lack of HPA-axis suppression does not guar
antee against other systemic adverse effects. Data 
demonstrating an inhibitory effect on the short 
term growth rate of children hav.e j)eeu presented 
for beclomethasone anQ.·. ~udesonide,[L38•139l al
though the result for budesonide.was only achie;ved 
by giving an adult dose of 200)1g twice daily. More-

. - 'ove'r;tJU~ coUl'd'iiot be rec9nf\!;tlled in a recent study 
in which the impact on child growth, as measured 
by lower leg. knemome'cry, of budesoni.de 400118 
daily was comparable to placebo.Cl4b] Other sys
temic ~;~dverse effects, which have been linked to 
inhaled therapy, for example, cataract, glaucoma 
and dermal thi!llling, do not seem to occur in pa
tients receiving ~eattnent exclusivelY by the int.ri-
nasal rolite.C1411 · 

2.3 Comparative Effect of 
· ·. lntranosal Gorlieosterolds 

2.J. I Perennial AJiefS/c Rhinitis 

. Ni<lstn et al. 

otherrega.rded an equi-nominal dose offluticasone 
propionate in 459 patients. n44l .N6;;'e of these 
studies revealed any difference in the relief of 
~mnro'f !!l:lerglc rh11l1tts or in-Cl'Wp!1ys)~ 
assessment of treatment efficacy. Moreover, nasal 
cytology speCimens were uii.aoli:i. to dctnonstrate 
differences between tteaUnents in 2 df the stud
ies.CL42,1431 

One randomised, double-blind, 1-year stlidy in 
251 patients reported a significantly better effect 
with flU:ticasone propionate compared with an 
equi-nominal dose of lieclometha~one on nasal 
s::onge·stion and secretion as well as relief of ocular 
symptoms.il<Sl These ftndin.gs can partly be ex-
·pra.ID:ed::&y tl:ie n1g'he;r,p.o!e~;~)(of flj).j;j~~-0.1:\e pro pi-~"" 
onate. Of note, uie difference· was not ·reconf'iil+led 
by !he 2 studies ·disc)l.Ssed in die previous p·ara
graph.C142·1• 1 A smaller ran{!omiscd, double-blind, 

· cross-over ~tudy comparing beclomethasone lll\d 
fhui..isolidc in 23 patients with ~.{cnnial rhinitis, 15 
Of WhOm were ~ergic, did D(>t ShOW differences in 

. efficacy for sympt9in relief or on more objective 
parameters of nasal blockag.e, that is. nasal peak 
flow and posterior rhj.nonianometry.!146J 

In contrast, 2 studies. comparing. bec;lometh
. asone and budesonide:w1tb.-si.ngle,blind(J.m ·or non
build(l481 design seem to fav·our C:he· lat.ter. Two 
single-blind St\ldies have co~pared fluti.casone 
prClpionate and budesonide. One study1149l demon
strated bude~onide to be.superior, especially for re· 
lief of nasal congestiOn. The other Study,[Ili] which 
compared budesonide 200 and 40011g d<Uly given 
by · turbuhaler to fluticas~ne propionate 200~-J.g 
d<Uly, did r.ot recon.finn this . One single-blind[LSO] 
and 1 n"cin-blind study[!$!] have shown beclometh
asone and flunisolide ·to be equally effective. 

As . corticosteroids need continuous· a:ppi..idaticin 
to achieve maximum e(fect, ~ingle dose stUdies are, 
obviously, f!Ot very useful for ~otnpilri.ng 'efficacy. · 
Considering the many comparisons performed, not 
many have used a ru.ndomised, double-blind and 
eventually ·placebo~controlled design. Unless oth· 
erwise stated, the comparative studies discussed in . 
this section (2.3) have used the drugs in standard 
recommended doses for aller~ic rhiniti~. .' 

Four placebo-controlled studies in patients with . 2.3.2 $ettaono/ Allergic Rhinitis ' 
PAR have been published. Two s"tudiesl142,!431 coril~ Comp:irisons of efficacy between I:N'CS in pa· 
pared 1 dose ofbecloinethasone with 2 dose levels· tients with SA,R do not differ significa."ltly from 
of fluticasone propionate in -183 patients for 12 those iti pati~ms with PAR. Two r~dom.ised, dou-
weeks and in 466 patients for 26 weeks, respec- -· ble-blind·, placebo-coritrolled comparisons of 
tively .. The 2 remaining studies, each lasting 12. ,. beclomethasone anii' mometasone, which both in-
weeks, both considered mometasone. On~ was a eluded >300 patients, over a period of A and 8 
companson with beclomethasone at twice the weeks, resp·ectively,U 52• 1~3J' did not demonstra:e 
standl!Id. daily dose in 387 patientsii 23l and the. differences between the 2 agents. Similarly, no dif· 
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Corticosteroids itl Allergic Rhildtis 

ference in treatment effect was ·Seen i'7 another 
study ·of similu design, which compared. beclo
roethasone .and fluticasone propiQnate in 313 pa-

. tients for 2 weeks.C154l Only ,1 .random.i~ed, double-. 
blind study has shown <1" difference between 2· 
INCS, that is, beclomet:hasone and b1,1desQnideJmJ 
However, this 7-week study, which included 56 pa
tients, had variable dose administration, ranging 

1569 

a single-blind, cross-over, placebo-controlled de
sign with treatment periods of five days in 20 pa
tients .w it:h allergic rhi.oi.tis. No differences between 
treatments were seen for any of th.e:parameters. 

3 .. Compc;ulng Antlhl~a.mines and 
Intranasal Corticosteroids 

from o to 8001-Lg daily, and the difference was seeii · 3.1 Per~nnlol Allergic Rhlnl"s 

as less consumption of doses in the bude.sonide . A qumber of studies have compared antihista-

group. mines and lNCS in patientS with allergic rhinitis 
· No differences'in treatment effect were seen in (table I and II). · 
1 .noo-bli.nd!IS6T"and 2 si,qgle-blindll.f7,1SBJ"compar- Few studies bave been perfocmed in"patiencs 
isons of beclomctbasone and Uun.isolidc, ;even ' with l'AR. Two 4-wcekstudies compared terfenad-
thougb I study ~ed a rather low dose of !>eclo- ine co becfomethaso~e(I64J Wld astei;nizole with 
mc:lha.son~- 115~1 Sitnilany,, in :si.og!~blind ~~~par-. : .budesonide,U~SJ respectively. Both demonstrated 
isons, fiurusohde.ll<as eqwyaienuQJI.u.!f~J¥.~~?~ : • that' t.J:ie 'INGS wa&·stCpc:.ci{)r-fot tlle-reliet:·of nasal 
and triamcinolone was equivalent· to fluticasone ·symptoms. One small (n = 8) l2-week srud.y of 
propionate.ll60I; Budc:sonide was superior to becJO:. astemizole and beclomethasone was unable to 
methasone. in relief of sneezing in l single-blind" show differences b"etween the 2 drugsJ166l 
eompad.sont16~l ADd for relief of s.neeiiog, nasal · Topic:al. antihistamines al!-d .1:\'fCS have also 
secretion and itching in another:CHUJ In a siogl~- been compared,. with no demonstrable differenoos 
blind study, 2 dose levels of budesonide were com- shown between azel~stine and b~clomethasone for 
pared · with 1 dose leyel .of fiuticasone propio~ relief C1f symptoms, physicians assessment of effi-
naleJ 16"JJ This showed a maa:ginnlly b~tter ~ffcet of cacy or nasal blockage, as measured by rhino-
the higher dose of budesoa.ide on· sneeZing but oth- manometry.U671 Howey~r. ~ben azelasiine was 
e~wi~e no differences between the 2 drugs. . compared with bud_esonide, the INCS was signifi-

---n·:rso;~---· .. _ · ·-- · ·- _ - -· ~~£antly superior fa{".!!.l_!l~sal SY.~J2!.all!!:!~.s, _.~ 
T.h. f d #: · • im.il" single-6!ind comparison of levocabastine and beclo-e occuaence.o a verse e, ,ects was s ar . 

ill a.)l of the compatisoos of INCS disi:u~st:d in this m~thasone, w~ch was a follow:up on a double· 
S · (2 3) • 2 _., h . 1 · blind companson of levoc.abasune and placebo, ecuon . , apaxt .rom stuu.~es s owmg ess na- · . 
sal · · · "th b d · "de th fluniS tide 'd demonstrated that beclomethasane prov1ded bener 
bcc~m~~:a~:n~. r:p~~~~ly.lU~I3~l.On\~ 3 5:_ rel.i~fofnasal obslnlction.ll69J 

3_2 Seosonol Allergic Rhinlffs i~s have compared lb.e systemic impact of INCS in 
patients with all,ergi~ · rtqnltis .. 1'wo of those have 
been mentioned a:l.ready, one comp"aring burleson- ' Several comparisons of antihistamines and 
Ide and flu~~~-o_r:~.·P!.C?Pio_n_~~}~.~d·~-~~-~mJ ~d the _ . • Th!CS have oeen conducted in pa.ti.ents ~th SAR, 
.other bu~esonide and ;p.oroetasone ~chilaieo.U 40J al.t;1ost. all being .. randomised and doubte-olit\d 
Tnemst was un'116leto discloseditterences uiUiili.-e--~til~Il!m:tii):- -
c-.onisollovelsr~:iuie the second did not revclll any Tho results of 14compararive studies of6ral anti-

• difference$ in shan tenn leg growth rate. The 'third 'bistammes; in a 'total of >2500 patients, have been 
Study considered the Influence of 'budesonide, presenteii (terfenadlne. VS beclomer.llasone(l70.1711 

mo~etasone and triamcinolone on 'plasma ai:id and fluticasone propionate;IZO;l72,t73lloratadine vs 
urine cortisol "t~v~s as. well as s.erum osteocalcin beclomethasone,1174J triamcinolonel175•176J and fl.uti-
levels and blood .eosinopllU·co\IDts-U37J ~t. applied casaite propionate;C177,1181 a:s~~ole vs beclometh-

• J • •• • 

~·· 
0 Aclb ht.,rnaflon<ll Umlted. All rlgn~ reserved. Drugs~l: 61 (II) 
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Tabla l.comparatiVa studies of oral anUhiStamlnas and i~asal corticosteroids in paUants wilh allergic rhin~is. 
>· 

Rererencs Study design No.ofpts·. AcUve treatments (daily dose) Duration 99mparative a~lcacy' 
(weeks) 

•· ---·-PerellnlahltwglnhlnitJs· ------ --·--

-· ,: 

Robinson at ai.I'041 r.db,c.o. 18 .• ll!rfenadlne • • 2><4. Bed"melhasone > 

·-· .. .. ~ ... 120mglbeclomelhaoone 400~ terfl!!lnadlne 

Bumag et ai116SJ r,db 87 Astamizoki 10mglbudO!ionlda 4 ·Budasq~[ile > 

400Jlg astamii~e 

Slbbald et at.~Mi • nb,co II Ast.;:,lzole 2x12 NS 
10-:lOmgAledcxnelhasono 40otJ.g 

Seasonal allqlc rhinitis 
Bronsky et al.~ r,cb 348 Terfenadine 120.mg/HuUcasone 4 Flutica"60ne pr(i)Jllonale 

proplonats 2.001!g >. terfemidt11e 

BeswiCk at al.~"'l r.db 49 Terlenadina 4 Bedomelhiasona > 
120mglboclomethosona 400Jlg terfenadine"· 

Lancer at aJ.I""l r,db 18 Tarfenadlna 8 'NS 
--------·-·-·--- mQJ'beelometl'ltuoao'40Qifg--- · · ·- ·------ - --

narriait et ioiP'."' r,db,p 214 'Te<fonadlno 120rf19111u1icasone 
prcplona~ 2001!9 

•• ~ Baval el al. ~ 7>1 r.db,p 232 Terfonadine t20mglftuticas.ono 
propionate 2001!11 

Frclund174l r,db ,eo Loratadine 
10mg/beclomelhasone ~g 

Cor:sdemi et al.[175l r.db 348 Loraladirie 1 Omgltriamcinolone 
2201!Q 

Schoenwattar and Lim[H&J r,db 274 Lorata.dine 1 OmgttrtamcfnoiOne 

i,dbJ 
220>J.g 

Gehanno and Oeafougeresl' >11 114 Loratadln• tOmg./llullcaaone 
propionate 200~9 

• Jcrdana et aJ.11781 r,db 240' Loratadlne,10mQ!fluli:asor~e 
propionate ZOOtJ.g • 

Satomo~s.son et a1.11191 r,db 158 As1e!T11zole 
1 Omg/beclomethasone 400).1g 

wooor•eol r.d~ 74 Astei'nlzote 
1 Omgl~eclbmelhaaone 4001J,g 

Bernstein at at.1' 11 l r.db 200 A,-stomlzol• 1 Omg/triomoir\Oione 
2201!0 

Vervloet et a1.~021 r,CIIl 238 CeUrtzlne 10mWfluticas011e 
propionate 200111i 

a Sta~sllcally slgnHieant diflerenea between active meclcation'slor one or mom nasal symp!Qms. 

b During high axposure. 
c AdOieocenlll .• 

6 Auucasooe propiooate 
> terl9nadlne 

2 Fh.JtfcaSOI"'e propionate 
> ler1enadlne 

3 eeclomathasona > 
loratadine 

4 Triamcinolone> 
loratadlno 

4 Triamcinolon& ~ 
lor!ltadlne 

4 Flulicat~one ptoplonate 
> loratadine 

4 Ftuticasoni: prooionate 
> lorataclhe .. 

s Beefomethesone :;. 
astei'nltole 

-15 NS 

4 Triamcinolone > 
astem.zote 
Flutleasone proplonete 
>cetirf%ine 

c:o • =-<>var. db • doubiiH>IInd; nb ,. n.onbllrid; NS !" no slgn~tcance; p " plo.cet»rontrotlod; r • randof'nized; > lndlcllles Slgnincantly 
blltw 1nan. 

asonet179•1BOJ abd triamcinolone;l181l and cetiriiine 
w tluticasono propionate.rt821 With the exception 
.of 2 studies,C111•180l all demonstrated the INCS to 
be more effective in the relief of nasal symptoms 
than the ora.l antihistaxnine. 

Of the exceptions, 1 study, which col;llpared 
astem.izole to beclol;Jlethasone in 74 patients, dem--

= Adis ~ernatfoncl Umltad. All rlghU reserved. 

onstrated sixni..lar effects on nasal symptoms.l1 ~0 1 A 
possible explanation C.o'Uld be :tb.at a very long 
srudy period of approximately ·15 weeks for the 
grass pollen season w~s used, thereby imposing a 
risk of diluting differences depending on pollen eJt

posure. In fact, the paper lacks pollen data for the 
last 17 days of the study period. Although the sec-
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ood study did not demonstrate diffetenc.es between vel vitig .2267 subjects,t183.1 ·which d~Jmonstrated 
the agent~ in symptoms, it showed the INCS to · that INCS were more effective in relief of nasal 
have a superior effect on an objective measll!'e of . obstruction, se,cretion, itching and sneezing as well 
nasal obstruction, that is, rhinoxpanometty.l1711 . · as total nasal symptom score. Mo.reover, the me~-

This difference .1n. nasal' olisttuctioil measured. analysis was unable to demonstrate any difference 
objectively was also s~ in I of the studjes dem- between the 2 drug-classes on ocular symptoms. 
onstrating a difference between an antihistamine Data on the co:!Jipaie.tive efficacy of topiCal an-
and INCS in nasal'&ymptom3t<5logyJ20l . . . .. · tihi,st.amines and Jl'lCS in patients with SAR are 

In the 1 study in adolescents, fluticasone propi- also available (table U). Azelastine has been coiti-
orum: was mote effective than loratadinc iii the rc- pared with beclomcthasonc in 2 studies, one of 
lief of nas3I peak irlspir3tocy flow rate in a subgroup wbich showed bcclom.ethasone· as more effective 
cfpatients.£1781 Two studies were able to demon&tr- in relieving nasal symptomsP8-41 and the other re-
ate significant reductions in the number of nasal vealed fewer eosinophlls ·in nasal lavage but no 
mucosal eosiJ:tophils only with INCS.[2Q,l131 •· difference on nasal symptoms.ll85J Two small non-

Conjunctivitis is often e. major problem in pa- blindstl)diescomparingaz.elastinetobudesonidewere 
tients with SAR. One of the-reasons for using oral unable to di5aiminate between treao:nems.£186,!871 

antihistlimines· rather than-l'!"l'GS has been ·because -Three studies involving levocabastine .. bave been 
oft he anticipated better effect on-ocular symptoms'. reported, 1 CQmpared thi's agent with budeSQ[l-
Howcver, only 2 of the studies discussed in this idel1861 and 2 with t1uticasone .propionate.ll89.190J 
section have confirmed· this. 1174·1801 All 3 studies demonstrated the INCS was superior in 

The apparent superiority of INCS to oral anti- the relief of nasaJ. syinptoms.' Moreover, fluticasone 
histamines on relief of nasal symptoms was con-· propionate reduce·d the number of ecsinophils in 
firmed by a recent meta-analysis of 16 studies in- nasal lavage fluid in b~th studies,089•1<l01 as well as 

.• Table !!.Comparative sii.Jdiss ottopic!ll anUI'ilste;.,lne.a-aod in!ranaaal corticosteroids in patient• with aKarglc rhinftis. 

Rofa<once Study No. of piS Active li'aatments (daily doso) · Co:rratlon Comparative efficacy" 
desiOn • (walliL<) 

=--..orannl8hlll""!'i...-mlnltla•------ ----- -
Davies et at.~ IITI r,db,p 130 Azelaotlne 680~1cmGtlleoona,400.,.g $ 
Slem at al.i'""i · ', · r,db:p 195 AZelastlne 56011Q1budesonlde 25511Q , 6 
van de HB)Ining Eit af.~l•J r,sb ,21 L~lnii800J.lg/b9Cicmetllasone 400110 2' 

S.1180nal.allarglc rlllnllls 
New.On.Smijh et e:L!1841 ' r,db,p 2 . . 

Peluoclll at at.~B&J r,db,p 36 Azelasdna SSOIJ!llbec\QJ!lelhason·a 2001-'Q 6 
Oorow et·aJ.I'ISl r,nb 36 AzelasUne 58o.,.g/bUd!IScnlde 2001111 2 

Wang etal.110'l r,nb • , - j4 . A,zelastlne 1120JIGI'bl.'d!l.99rlid9.500P9- . 2 

SvensSOA et·al~l!IIIL. - --r,sb,p~--- olooavocabaotiAG 4001J.91budo<icnl~e 400i<g ... - 5 y . . . . . . . 

NS 
Budesonide ~ azelastine 
Beclomalhasdne > 

' iovocatiallne 

eaclomelhasone > 

NS 

NS 

NS 

- . . Bud~sonide. > .... 
. klvoeabastino 

- DI L::o::,om::::o:--:e::t-::at;clttOtiiiii',;. .• -.-:: • ....e:,-::,O:-t>,-:p..,..._-;:Z4::-. --;-Le::v=o=cab::::~·==400llQ/tiiJ==~-:u;::aa~s::o::::no=prw"'· .:::;10,.-hr:a"'ta:---;;Ei- ... -~,.,FI"'uu"'c~aso=n"'e"=p=rc'"pl"'ona=le:---
• -'· 200jA.g ;> lonotadlno 

Ortolani at l!l.f'.Oi r,_db,p • • '26a • l:evocabilSIIne 400J.lg!flu1icasone p ropionate 
200!A-g 

• Slall$~cally tlgnlfloanl difference between lldl>n "1adl<:allollll lor 0118 or mere nasal symptoms. , 

b Follow·up of dou~te-bllnd compQnson between 'te"90abaotine arid placebo. 

Flulioasona propion:ate 
> lovocabMIIne 

<lb = doubte·bllnd: nb = nonbtlnd; NS- no signlltc&nce; p = plaC<Ibo-controllad; r • randomized; eb • sh\gle·bllnd; ~indicates significantly 
better than. · 

c ACI>Intemotlcnal l)rt1od. All rlghto reS9rved. Drugs~001 ; 61 (11) 
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1572 Nielsrm' et ol, 

Table 111. Com!>'inotlve studies on co~_btn~U6ns of oral. anUhlstamtnes and Intranasal co.r11oosterctdsln patients with ooa.,.,nal a!lergii: rhinitis 

ReleretlCe Study deSign No. or Pl5 Active treatments (daHy dose) DuraUon 

Ratner ot aJJ1921 ~db,p 

BrookS et a1.1• .. 1. r,db 

.· 
Backhouse ill aJ.i'~ r,sb 

( ...... ) 
_.ao.._ ___ ·~-'"'"'"''~"""'"'""'"amu~~-t; 

400!!g; asiomlzole tOm~+ 
- - ·-·· · · becld!Tiotliasl!ne'40CI!i • • • • • • - • .~ .. - .. 

. ·~oo 

106 

sri' .. 

~<;line 1 Onig, flutic&sOn~ · 2 
proplonala 200!1g, lora.tadlne 1 Omg 
+ flutic490ne propionate 200jlg 
Tortenadine 120mg, budesonlda 
40011!1.. . 
1olfenadine 120mg + bu<lesonide 
40011!1 

3 . 

Loratadine 1 omg, bectcmethascne z 
336p.g, laratadlne ~ 
beclomethasone 336119 

• becfomethasone > ast8mlzole 

Loratadina + flutiC~orie 
_propiPnata = fluttcasbna 
propionate > loratadlne 

Terfenadlne + budeoonide -
budelj()nide" te~enadtne 

Loratadlne·,r beclomethasone > 
beclomethasone "" loratadine 

99 Terfenadine 12Dmo. terfenadine 11 Terfenadine + flunisolide > 

r 

.. ---~m~-Hl•Aieeil<l&-l!OO;>g: · .. • ~--~·terleriadine- ·--·· ~' > 
Jonlpar lit a1.:u18J r;nb 61 Terlenaclna 60·t20mg 6 NSb 

• (+fluticason,. propionate pm) 
fluUca!K>na propionate 200-400f'g 
(+Terfenadlne pml 

a Statistically signincant difference between acUve medications for one or more nasal symptoms. 
b Only expressed as quality or lfo. 
db~ dovbleoblirid; nb- nonb.llnd; NS- no alg'llllcance; p- placebo-controlled; prn- •s required; r" randomized; sb ~single-blind; · 
= indlcall!S equal to; > iruJbllos slgnlflctLI'\!Iy !,)9tl!lr IbM. 

eosinophil and mast cell mark;;.s of nasal lavage in 
1 studyJU9J 

3~~ Corriblnatlo'n of Antlhlsfomlr:ies ond 
:·lntronosol Gortlcosterolds 

A combination' of an aAtihisto.ril.ine and INCS is · 
often used in clinical practice. Four studies have 
included a ~tment ann of such combination ther
apy in addition to treatmen~ arms·of aatihistamine 
and INCS monothe.rapy (table ill): Tq.~_e of ~hesl";. 
including almost 800 patients, showed that the 
combination therapy, although better than antihis
tamine alom; for relief of nasal symptoms, offered 
no advantages over JNCS alone.[t9t-193l The fourth 
study in 60 patients demonstrated tile combi.Ilation 
of loratadine and beclomethasone as significantly 
superior to beclometh~sone alone for the outcomes 
of sneezing and nasal itching.!194l 

One stuliy has compared the combination of ter
fenadine and flunisolide to terfenadine alone and 
demonstrated a better effect of the combination for 
relief of nasal symptoms and in the investigator 

CAdis rrternoftOOal Umited. A!• rights resetved. 

assessment of trea'tment.CLgsJ Another study with a 
nonblind design, which assessed te:ifenadine and 
fluticasone propionate offe.ring th~, _pppq~it.~--d-f!lg 

on an as need«l ba.Sis, was . unable to demonstrate 
.any difference in. quality -oi life measures. [:961-This 
parameter was also applled in 2 ·other studies, 
w~ere the INCS ·_C9Dt:aining treatments produced a 
better quality of life. [tn, t9ZJ 

3.4 Safety 

[n contrast to the differences demonstrated for 
efficacy between antihistamines and INCS in all 
these comparative stUdies, no quantitative differ· 
ences were observed regarding occurence Gf ad
verse effects. Minor qualitative differences can b~ 
observed, eg. nasal crusting for INCS and sedation 
for antihistamines. However, i.n general, occureoce 
of adverse effects is low ·in both treatments . This 
includes results of morning plasma cortis.ollevels, 
albeit not an ideal indicator of HPA-axis interfer
ence, which were pelfonned in lhree studies.I20.L73,i90l 

Dfugs~Ol;61(11) 
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3.5 Cost Effectiveness 

The cost effectiveness of~atments is natura!l¥ 
dependent on local prites f~r the respectiv~ medi- · 
cations. Howeve.r, -two ·-co~t analyses seem. tO fa
vour INCS over oral antihistamines. ,In the US. 
fluticasone propionate was mor,e cost effective 
man terfenadine, when me.dications were needed 
for more than 11 to 22 days,(l91! when comparing 
direct costs of medication to effect .upon nasal 
symptoms and patient overall assessment. In C.an
ada fluticasone propionate was 2.:5 arid 5.7 times 
as cost effective, respectively, than terfenadine and 
Ioratadine, when comparing direct costs of Jnedi
cation to days .without nasal blockage.(l98l ' 

The combinlltion' use.of oralll.lltihistamines Wld 

·iNcs. w¥.pb app~e$J!?,S~!fq.i'J1.9~~!o~~~.~ clin
ical benefit c.ompared with the use of INCS alone, 
cannot be considered to be cost effective. 

4. Conclusion 

, A recent reviewl199J wa·s. ~able to ~·ncl~de any 
differences of efficacy between oral s.econd-gener
ation antihistamines; when considerfug i:he results 

· of the relatively few 'existing rapdomised, d,ouble
blind, placebo-controlled studies of patients with 
SAR. This view.is. \w:~ely $Upported by data from 
~~mis~;-d0'11'11~d comp'SJatqt stadicS"'vox

the last decade for both SAR and PAR .. ¥oreover, 
no differences have been documented by compar
isons of systeml~ and. topical second-generation 
antihistamines, w,tlen the latter were given both via 
the nose .and th.e CY:es. 

No striking differences in efficacy in patients 
·. with allergic rhinitis have been dempnsttated in 

comparisons oflNGS Ufecommended doses. Sim
ilar!>'•. ~XJ.Sti n.a_ ~!~.~~. ~~~~?~n.advc:;s~ .effects 
do .not convincingly. suppprt the theoretically-

·- based' supenotlty .ol newer compounas, 'for' exam- . 
ple, fluticasone· propionate and m\:)rp.etasoD.e. On 
the other ·!land, beclomethasone . and . budesonide 
provide the greatest amount of experience accumu
lated during more than 20 years. In summ,ary, the 
available cli.nical .evidence does not sup'port one 
drug among the av.ailable INCS 1lS superior .. ,., 

:1.{"" 
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The cUil'ently available comparative data on the 
efficacy of INCS and. anti}listamines clearly sup
port INCS as more effeqtive in the relief of nasal 
symptOOlll in patients with allergic rhinitis. More
'over, thls is substantiated ·l?Y r~sults for other 
study endpoints, that is, inflammatory parameters, 
acoustic rhinometry, rhinomanometry and quality 
of life assessments. Interestingly, present evidence 
does not support a difference between .these 2 drug 
classes in effective control of ocular symptoms. No 
quantitative differences have been demonstrated 
between INCS and antihistamines regarding oc
cur:ence of adverse effects in safe'ty data. The c.om-

. n:ion clinical practice of Ct;Jmbining INCS and oral 
antihistamiiles in the treatment of allergic rhinitis 
q~-;;,~ suppo,it in clinical evidence, as the eombi-

n~~o~ }Jas J:l(]l pr<;)'v,~dc;g ~~~~~ ~Yq!ld !N9.~on.:e . 
ancl so i.t cannot be conside:red cost ef(ectlve. 

International consensus reports[41,200J recom
mend D:'fCS as fttst-llile treamie!'lt in SAR, and in 
PAR (adults) for patients with moderate to severe 
disease with ~gular or daily symptoms. Antihista
uuncs are recollllliended liS fust~line tteatmcmt in 
patients'. with mild disease with il!frequent symp" 
toms, and in children with PAR .. 

riDs. review support~ the notion that INCS. offer 
superior relief for ¢e s}lfriptoms of allergic rhinitis . 

. As long term ·exp~ence has·SliQwn the treatment 
' to · be very wen ~orerateGI;:r'Nes-ll':rve· a hi#rnera

peutic i:qdex and can be recommended .as an effec
tive treatment for .allergic rhinitis . 
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