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RsZ,,.rasietalce- w- . 'a -q n measidwed after~ Afrin SgzJ a,, 3 minutes wnd
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Alrl-R ~ ~~~~~~September 6, 15.6Y

Dr. EIlQ 3.. Preston
mem.o to

SU.BJ.EcT :SaMWCtial AnalYsi.,s Of Or1letSPP Etll xir Study,. No. 7032-

I-Dr, !V.. Fred~rJ0' s espiron Hiusa1 esta~ tuidy)

A,. .Bash; fo.r S-taXt~is-iri An~alysis

1~ Th desgri was. a IkRandomlz~e-d Bl.Qck'~ pnp to whlph e-ach of the 8

mikbjects received, on p ta~njanized -srhedule_. earh -of th P dr'ug

ltreatmntfls.

2.Thp- P drug t~rea~trents were. selezte.d to fo'Tml a lll)~W factorial"11

,Qxperiment A~ fpIowlast

?henypropno1~rT1~e(P)

Phcrnylephrj-nc (N) Phenyiepbrine (N)

*piinetene 0 mg. "P'aebol#altoi Im"+

('these ' j~rcaten't ~mohles" iaye p~zed tbrqugbbut th1 flt fl1m.)

3.All analysaes are .bareod bn Ife- arl-thmiatic- vteans of the -5 replicat-e

OeP rmhTiPa160.-is of nas-al r-esl.tpn6c that vnere mzcle ~at eao'b obs-efva-
iMor pe-ri.0d.

ii $ e-a rate pholy-ses -have .heeih nadpe fpr ~each t~tne peri o$ (I g.e.~

Pr)2 opur.) for in-pi raflj " -an', .im11arly,~ for "expiration."'

-5. In orrder to be :.mpra nearly ponspnlaft witb statistical rediffements

for the analysis ot va-riance -(iLa, homosce-d~pstk~lty an-d no mplity),

the .data have he.on trans~forim-d "s follavi;

kii, p-drug-)

B, Inte-rpretatiotn of the .Statilslical An-a'lysls

The fo11~:in9 pon -r lagl ipii, or siloU14 '~e In the int r-~

'pret.atiefl of arny-stptistic:,~ prxaly'~ , but It is mrost tniportz~ng I feel,

*that 4vye jco.siezraTifnn -gtbe .giver. tO -t~hes ib the r r i

91f these findi-ngs and4 eny daci-sibn!; p. redicated jpr, them.

*1. The,;e t!tel nei:eSsarily plac-ed -0i fth ~ eIct Ur of sAv!bjert c

the study, the rnivxturps of drpos ujsjd, co ditio -s pf t~et,-t.

e'or ne rmt Ilimit uaduly .the pcpu Aptio zo.%h-chjeayjou r.i!tvqk
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.to--project the- f ind! ngs.

. A findi~ng of "Stti3i4 Yn52flfan elee say.s, inl effect, that th

di ff~e-rgncegs observed in thbe exe~ t(i.je. s~arplikj are P-f, .sur-b
niagt ju4je., ja to mp.12rad %,I th. th e --Inhe 1re at *v.a r 4I I i ty o f t h da t b,

fhoat you c!3n -reAsonajblY q~scfi-b- these .differgumes to kGrealI" popi-

i-tt~io difference~s ,rither than .to jchpnca. Furfh~ermnoe, It Is.

clearly dsijrable to bt pble tp d pn~%trjatr '~s nF!6,annt1 flsndings

,i~n rep 1.1ata -p the experlm&ent, h~ut eonorp.c an~d other. farptors

iuat e150 be .ponslogr-ed..

-3. Istatistitally ~signifikan~t-1 (te.e. "re-01") 4-f-fteranites of objcctlve

A~at~a may ior mtay not bt of "cli i4cal infc e"

a. The ipbJ.ective pyarampeter ulay -or may. not be relevant (ot. tota'lly
relevmant) tp the basii O)inicpl .efft.;t ~deslre&~

b. Even If relovanft, the .pagnitude- of -tho "re-all' 4iffg-roen. -ay

or moy no~t ~'e "clI ni.ra1.ly -'ighifi~caft."1

ii. A -stat iptl al .findi ng of "Rot si'lgni1f Ic-ant") Thip I es on Iy t~ha~t the.

.Infprna-tipfl pvalilable- f rqm the- d~ata Is Inadeqbiate t5 -sup.porr1 a

finlitbs of a "rIal'P Alffference.. Amnoroe s-ens Itive experiif'lnft (i.e.

mtbre tJnformatip6),m~qht tell -result Vn a-givepn ",Iot 519alfitant-1.

41-f0e rence 'betomain Js'~iqni fian.tW"

prentheticallyo it Shpiild bie recalled that thIIs experlimbot wras
sect -up as a "pilot'! trial with t-he updlerst.andi9 .th-al additiopaip
triaI,!- jaight well b4 req~uired for mpre nearly 4efinitive Ionusions,

.5. It Is dl.toqtether neicessary and p~ro~per to consider -sinul~taifa-usly the

sly, sepzrat.t anza-yes (V~i'. il1inspi~ration"I and "exi~prati~on" ax 1, I1

and 2z hoozir). *Cpgndzance, however., shoul~d be taiken of the. hi.Sh .dp-

gree of ~pbrrrel-htlbn jamong tho jdata.. While "-trends." "IC es," .etc.,
are :afn essantial .and appealing tngred'ient Of the1 art of experitraen-
tatlorvs, the -statee of statiWttI . tJ'eoory -and me~thp-dology largely

Ataptes .thpt any Ompltsneozis c-bstderati1bn be on an Int-iutime
r'ther then -an analytic 1evel.1

C. Res~uhts eand tI-atVe-siral A~nzlysis

1. The, rfe-~;ults for -the .8 trea-tment-s (i.e. oon-factorilal) are, .summarlzed

Jn To:Vle .I far which the,. data bave been tpnmerted to t-he "1% of the

C~ulated for thet 8 subject-s In-y6)veAd. In -none of _the L sets -of .dta~

is there .a statlistically ~sign0ifc-ant differenre among the S troat-
inept-s tanalysi-k of varlapte was perfbrmiee). - The d~atp appear to bra

highly c on-s-i-st:ant and are sorely of hbeviJstit value 'and will, be re-

fere .p-in cpannectlor wi-tb other -analyses. (e -l f- al.

2, Table 2 shcqs the dh-e~cti-on, magnitude anAd lev~e) of startlatical
.significance f(or the `m½ain effiec-ts" bnd '1.intgeractionsl5"fiar 312xx2;

facteoriai''" ep-trinp~ot- [s-ea page 4i* for table.)
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3. _ ~h-w the diractj'on, nagnitude r'an ieve1 of 5fatjst~jcs

s--gU-1ync--for fhe W-l~n iffea--fO and .-tJh "14nter,,Litjpn" foar the-

~.2fa~t~re3I cerizn~ft 5n vihich ozii thm.-Lr trtatmhts in -whrch

,rppanl-m wa at the "1zero" l-evye we-ne rons ite red 1i~h

7-A~tE 3

TAML~ OF EFFE~17$

(2yjZ Far-teatrIJ - Phenyl1prropanoIiltfmln Pt "zerO" leVel)

CEDat-a- In (observa~tonw)/In (-Ir-*drug)3

maitn Effur I hInmf 2 hours

D-hniet.ana (D) -0. 2422* -a,.22 1S/, -O..3280*4~

Phonylephrlm~ 014) -0J9!5(sv -O.205VI - 0.0422

J-iiteract Tion

-D..012'i +0.0397 .0.03550

tliz;. Ef feats 4 ihour I hour 2 houts

Pimetane D)-0.0431 -O,0D44 -0.1131

~ Pbenylephrine L~) -0,11~3/ -D.1.O83 -0.0451

* ihdicaies p < A.005 nasa.l ress1tLance

I hidlcptes p Zs 0-JO Po0 1 ti ve (t) - i~ncreas.e$
naspl resistaflce

J).. Con-lusion.S pndfor.Coiroents

1. The replicated detparminatin, th~e coinst~ancy of the mnean r.bs-OtS

-the Praly-IsS .of VOra~ncO -abr. inldtatlv.~ of tlwe rglztlvaly high

idegree- of prec~sion of the d-atb an4 lend cons i4era-W-e 
.support to

.their cr~edikilit-y.

2~. 1Perhnp.~ the irost def-initive la-d intriguing) fin'-idng is the sjtztis-

-tcirAy :tiqnificpft ,advrr$e Interacti~on btvgv-etn Dirio-tane 'and phanyl-

propanol-aminfe ('Table 2). tIn 5 of thp: 6 *;ets of date, thp 1"PxD"?

int-era~cti-on t-s si.viifCanlt and in a1l -case-s tlhe direc.Uio. is;t~or

.tncrease~d masal re-sistaC'e..

As on -i~lustrator, of the "zaepning" 9f a "1PxP" interactjta, -.5 T4-r

'Tabke A.
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ITAKLE 4 page.6

I1LUSP$TAT10IN OF THEt "Wx" 1?NTEMAcIQ

(.Thspiration'- I hour)

Phenyip rbpzanp1-nwep
Olf fe ren cg

blnetvke mgo . 6.ko.- 0.06 (ecteapse)

D1mot-One At B3 mg. 6.45 & '1 (39) 0A [incease)

Diffr~epe (ffrpt) 0.12. 0.00

D~ffr~nc (efect) (Deremasg) ('noie)

Note that vwhen -phenylpro polaxainve (P) Is Ixot presetol't ( .e. at itt
zero leyvel), 8 sng, of Dimetante (D) h,~s the effect of red~urinj nas~al
rnmlstance by Q.1 units. Hpevar, whan phranylpropon~olamlor- D,
p~mant at its 10 mg. leveib, B mg. of Dime~tanp- 'hp-s .no effe-rt onl the
nasal resistance,. the interaction is 0.12 unIts (1.4. 0.17 + 00)

-Df rourst, the Interarlion Js -symirptric. When Dipetand is absent,
10 mg~. of phon~ylpropanbleaIfinie .has th-e effert of ~decrre~sinq -nasal
resistance by P0.0.6 pnits, - With 0 mg. pf pirnetane present, 10mg.
of pbenylpropannolaming has the effect .o lncreA~sinq riasal resuS-
Conce by 0.0.6 units,. Ag-alr the- luteroction is Q.12 uni-ts (Le.
o.06 4 o.0.6) .

-Perhap~s p more cogent way to look ?at these datn 1% ;n terms of t-he
ninter~a'cal r" as a fAi IPre Of the *twp treatmrent ef fect$ to be 'vladdl-
-tive.') theh gi'ven sep.arately -the drugs ~eetrease nasa'1 resijgace
iby 0.06 .qnlt-s sand 0..12 m.,nlis fot- phenylprnop~hnplaninie and Di'matane,
rts-pectl vely. The combined0 ef tect of the .drug.,s is. only 00 -.nT-ts

('.-.5 0.5 instead .of 0718 units (10.12 + .0.06)1 in the iabjenca
of lntarfictpri She "lanlipia-tedll resu~ts far .tht combioatioh wppld
have been 0,39 units inst~ead of .0.51 junits.

Thli; adverse "1PxD11" 1nteract'iob Is -ref Ikctpd In T.Oble I1 in yhincl the
"1P+P1' ceabnjnavi-pn ranks seventh In "lInspl ration!' zd eighth In "Ir'-
pi ra~ti on."I

5. Secause of thp- *"PxD') j-nteraAtt-con, co~nclusions aboot the ieffects of
Diirietame art based on1 the spupfrlcemntary .2x2 ana-1ysis -.suna-arized in
Lalbl~e 3. 'it can 1)e sern that Pirratane- is effectiv* in eecrea~.1.Vg
Piasal r-esistance during inspiratton. The teffect is not OSi-nificant
durihng expiration, but "tends" to be in -the h1riOhtu directon-.

It "appe~ars'" plso that t~he Diratant effect pe-rsi;ts, if not itncrtases.,

Ovr~nq the first 2 tro-atnienlt hours.
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6. phnylephrine has the s~tatistially significant. effrmc.t 'o reducing

nasal re~stange forr-bth iop! rtion .an~d expira.0on.

'Thperc Is somre eyidgnce, haiever, that~ the 'eff~ept of phemylbphrinc
inoes n~ot p~ersist for two ho.urs.

7, There is one stat!.stlc~ally siqnl.flz,~nt (p ;; 01)0) "N1,xD"1 -intr~rac.ton,

b'jt P'll of -these int~irtjn~ti 'It-end" to0 be "fovor.01abi." A "lf~a~vor

gablp' iptferactiovi van Wa inttepretedi c~ooversely' to the ".adverspls

1ie'Tateracjon as discussed abm 1 i.e. ~not. oTnly ar~e tba "fe-.vor-
oe, .pgtpte gffgcts; pf Dimnet~afl ahid of phonyiephrine a041itiya,

but there- covId be. a supplementa-ry favor.ble dffect frtyn the corn-
bmnnton j~q-tetlTa 1.n)( nr .1sr 3 -S imp~e addTtive .effict-

-le no Tntet-action) zpea~r o -me .to be z*d!qvate JustificatiPfn
fp-pljaef for the formnulptin o-f b dr~zg TornbInatlon,

.8-. No defloltive statemeflt pan be iride ahput ihe sttiM.Stcil -Signifi-

canpo pf pbenylpropiatiole!31flc b-o-cai.se of tho signi'ficant "PxD"1 1j6-
trara.;tison.. The pff~ert, howevar., bppeprs tp be "fibvorable,"

*9. Kather vairprIsJioigly, ms I uansers~tand it, 'there pppeirs to Jb* a
tepndency tomwjrd an "adverse" ;teirect~on between pbeny1j.ephrii. .and

lphrnylpyropnolamnint (31.e. *'x~in-tgriction), Nona. of these Vj'i.

terjactionp, Nowevosr, Fi significant. 1to this .tpnnec~tion, n.9te bottm

Tobles 1 and 2.

10, It 0houljd be pointed out that the~re-'Is Pob setr~rnmfta~l data with
es~pept to the Diwetapp ('!14+:P+D") fomiulation paer se.. Tho thi r4

.orsder '1;ix'PxD1" Inter~mt ion 111-ends-l tpma~rd being' 'fi-Groblel (Table

2) .and .this formni.ilgtion .appear~s to-be "!superior" to the placebip
Ii allI of -the ~bts of dato (Table V). On the othetr hand~, -the

Diinetapp forrnulatilori agpopars tO be "Tihftrior" to the DiAmetpm-.
phony~leph-rinjm (N~+I) conbI nat i n (Table 1).

.P-ldaise -let -me know 'f you have any com,.enlt5 or qjues on pbout tbes.* 'nalys'es

or tf you .desire ony a~dditional --Analyses.,

i-c: Mr. Pall

IMP/b I
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A+Ij~~1J ~3 INS c~aae Septe~ie-r 2o, i567

xniern.to- Dr.. Flieb -J. Preston

SIUBj.E.CT: -Statj-sticja1 An-aysfrs pf Dine.-ap jEJIxir S.Tudy No. 7032 -11
(Dr., W. Fse~rodkrs le~spiron klas1a Resi~stpc $pjdy)

pek £Aur rece~nt di-.tcusslpns of tbe .previous analysJs tnkd In co~nside-ra-
V1,on of thp- ianifold impon-dlrab)Ns, I rermmin.4I Xhtb fo 1owiru .ppints
4,e acepted ea, vorklng h~poh-es" fpr the pr-wni.:

I) '-I*NDI' better than "Ut+P+.D" better -then "Placec?

2Z) a) "U+P+D" equival.ent to "lP+-h"; therefore, I'D") W

b) "lN+P+D"I bot~tor than 1 +I" thbz-efore, 'I" - F

I "N+P+jD" worse -than "W+DO"- there~fore, T"P .i A

3) A Plo~rl WUm Efferct Added tnterjocti-oft

1101.1F F F

,IjNIIF F 2F

11PI-IF 7 A A

A Petj- Mpin lEffeet Ad~ded Inlteripctilan

UI~~~U F F F

IF - F.avor-abr
NA k7 versz

,Los &'Th Jr.

WPMP/
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