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cines~~tbatthisirqmdientisa 
na!sal detccmgmt aId appetite a.Tpp-. 

ThisStatxmentcritically rwiewsthesedata 

safe ard effective 

ardsupprtsthe 
continued Crrc amilability of#mylprupanolamine. 

mecummmdof intemst inCanadaandtheUnit.edStatesisthe 
~c&cmixtured. lnoretiedrine (Rmq'lpmpanolamine,USP), which 
differs fxxnallother baners anumematesofno~edrine. J& 
this statment the abbreviation. PPA. of the name Phenvl~mmnola- 
Tnine,isusedtodesicrnated,l-~~~ine,theraoemicmixture 
OftwoWisrmners d-norephedrineandl-norephedrine. 

B. suumarvCkx&usim 

1. a. A substantial number of clinical (1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 13, 14, 15, 16, 17, 19, 20, 21) and 
epidmiologic (12) studies dermnemte that clinicdlly-. 
xemmz&eddoses ofPPAproduemclin.icallysignifi- 
cantcharrgesinbloodpmssure, hdItl3tZOrw3. 
Safetyhasbmn &mnstra+arlinaarteanllargertem, 

weight,hypertensivepatimts. (See Section II.) 

b. Sime the amfusion A-j "w the vasoactive pobntial 
of@mylpmpanolaminethatarmefrunthe Homwitz 

stdies (Section N.B.), one W&~ylacticq* and Wo 
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b. (continued) 

eYisirgdme titz.atim*~ bhrdieswerespmsotiby 
smi~ineczawmrer~ti~~ 
Ftlamlaoauticals td furtherelucidatethe*~ 
xelatiaxhip bdmGPAaxdblodpmssm. ahof 
~stMiesprwit3esfuM3er sqpo* for the 
~1usianthatpPAinUK m dams is safe. 
(see section III.) 

2. Isaners chflmicallyrelated toWAhavedifferent 
ghamacological effecb adtheir p- inpmduds 
labeledas umbinigFPAhasunjustlytainbdPPA'~ 
otherwisegoodmaxdofsafety. (See S6ztion N.A.) 

3. Furthernme, PPAas a sirrjle irgrdientis notanerqshorimt 
ardisnotadnmerhasberla recreationaldrugofabuse. 
Thisconclusionisbasedonbothanhal ardhumanstudiesad 
incl~~reportsoftfieDrug~Warning~~rk(~)and 
the Natimal Network of Poison Ccmtrol centers. (See Section 
v.1 

4. Analysis of reports ofa&ersereactionstoPPAfrunthe 
@UshedliteratuxardFw~sSp&amms -Poe- system 
shox6thattheriskofseriars adveme reacti- associaw 
withtheuseofFT'Aalaneis extranelyEmallandwellwiMn 
themaqinofsafetyofmergemally recqnized safe cvrd 
effective OTC iqrediats. (see secticn V.) 
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A. 

De&tie cbsen&i~thatunders~>er=idlized~~~tion~ 
intheclinic oranimal 1abora~~PPAwnbeshowntoelevate 
bloodpressure, EPA's safety mm ardiomsaalar effects at 
-c=e;rqxlsure levels has ken damstrakdinaaxteaM 

long~tmnxepwt&-dc6esMies-imludingEmdiesin 
normtensive &ese a& mn&ese persons, ~llednlildly 
hypertemive &esepatients, contmlledhypertem ive patients ard 
&her special patientpoplations. 

c. 

PPAisaMilableinCaMdaanJ.theUnitedStatesasan~Msdl 
decongestant in daily doses of w to 150 nq (25 to 37.5 xrg every 4 
houm)adinthemib33sQlesasanm~tite~ressaritin 
immediate-release doses of 25 ng t.i.d. Md cmMailyaln~lled- 
tieasedosesof75rq. TableA (page 36arxIb) ains a nzpnz- 
sentative listing of FFAccmtainiqCYIC pxuducts inCanadaaMthe 
united states. 

As stated by R&Jenkq (22), NanyhypwtmsivexwpmsetoPPA 
shaildbeemluatedinthecxntextofsumxt-+rfluctuations 
inbloodpapssureseenin~v~tihavetheirblood~ 
lleasua l%!peaWy.” R2idenberg based hisoaelusimanthework . . 

of Pickering et al. (23) aM Harshfield et al. (24). Reim 
(22) states: 



TABLE A: LISTING OF PP.A PRODUCTS IK THE UNITED STATES 

-- 
ARM Allof& Rdtd wictn cwma 

fSmlthKltn cu?JutmrPrmueb) . 

fBnxtot.Mlrnl a%?StS 
f@bletbftrPkirf 

From : Ninth Editionbf the Physician’s Desk Reference, Medical Economics 
Company, Inc., Ordell, NJ, p. 316, 1988. 

(Next page, please) 
. 
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TABLE A: LISTING OF PPA PRODUCTS IN CANADA 

Cold + Decongestant Capsules 

Contac Prepartions 

Coricidin vmD*l 

Corsym 

Dimetapp Oral Infant Drops 

Dristan 

Dristan Long Lasting Capsules 

Entex LA 

Ornade 

Ornade-A.F. 

Ornade-DM 

Ornade Expectorant 

Pharxnetapp 

Pharminieol 

Robintussin-CF 

Sine-Off Preparations 

Sinutab SA 

Tuss-Ornade 

Vicks Formula 44D 

Source: Provided by the Nonprescription Dnag Manufacturers 
Association of Canada, .November, 1988 

(Next page, please) 



These fluctuations in blood pressure have 
begnstudied~iveQbyPicke&q etal. 
(1962) ard Hakhfield~et al. (1984). WY 

masuredblod pressure eVery 15 mirn;rtes for 
24 haxs with an autmnw dWiu? while 
xlolmalard hyp&msivesubjectzbmtabaR 
theirordinaryactivities.%eyf~~t, 
innondsubjects,thea;lilyrarrgebe.tkleen 
thebighestan3lcest diastolic blood 
pressurenreasurarrentsinanyane~viaaal 
averag~d46_tllmr1Hg. 'Ihemaximrmsystalic 
pressureachwedbya noxmkxive subject 
averaged9OmHghigherthantbel~ 
systolic pressure measumd in that subject 
d~~~U~24-hok~period. %I~~~example~ 
shmldinlicatetothosermt familiarwith 
thesubjecthowmchxmment-m 
variation in blood pressure noxnlallyexists. 
Jtshmldbe considered. therefore, whether . a theblocdDmssuremmmseto~~.f~ cdoses 
Of ~~Drt3Dald~~ises~~vj.&&.~s 
klocd Dmssumabwethe lwelsthatocar jn . J3zsEonse to exerrise. amuew. or fear." 
(Reference 22 at page 274; erqhasis -lied) 

Mmittedly,')meaninJful hmeases"in bloodpressure have been 
definedavariety ofways intheliteratu~. Hammer, pertinentin 
tcsn2gada.mthe ations noted above, of Pickering et al. 
(23) ani Wield et al. (24) that the normal 24hour Lange of 
bloodpressure Mlciationis~theorderof46mnHgard90rmnHg 
betweenthehighest tilmestdiasblicaMqstolic blood 
presSxes, mqectively. Inthisaxxtat, therelatively. 
cmsemativedefinitionbyWeintraubetal. (1)uxd instudying 
tidly&ese-onPPAtherapysemsmasonable. platis. 

. * ')meanu#ful JB ?t jn blood D- . c blood 
l . Pw >lOO m Her. or a 10 m Ha hcmase Jn dmstollc blood 

. a svstohc blood m >150 m Ha, or a 20 llpn m 
ic blood B . 
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Anmb~of&mtant~st&i~~have daacprstatedthesafety 
of~Ainmrmotens ivecbeseardm&3ese ilxli.viduals-tiin 
hypertensives (as dha.wxd insectian II.E. belaw). While aaall, 
butsW&ti&lysignificant,~ in diastolic an3 systolic 
bloo3pmssurehavebeen&mxdinscmeof~st&i~,~ 
charqesinbloodpmssum arenatClinicallysignificantatcrrC 
recarnmendedI(oc;es~~ydo~ ~arry')meaningful 
incmwsvl as defined (above) by Weintmub et al. (1). 

All of these irrvestigati= (1-U) - stWyi,q 1,684 normtensive 
individuals on a variety of si3qle cvd multiple dose x@mns of 
PPA - wncludeFPAis a safeoTcingredientanddoesnatcause 
mtanirrgfulkmsesinbloodp~ norcharqesinheartrateor 
EKGatmxmerr3&UICdoses. Anepidaniologicstudyutilizinga 
patient population frun the Rqet Saxd databases (U) on 253,334 
filled PPA prescriptions also slrpports this mnclusion. 

Table B (pages 5a, b,c) pmvides atahhrsumnaryofthekey 
. . findings wrtingthh coxlusion, and~riefdescrmtmns of the 

pivotal studies follm. copies ofthese studyreports are fand in 
the Apper&x. 

1. Blac)cfxlmetal.. Dew . ' tes of the mr effect Of PpA 

& m -31989 

. da. &SYUSt 25-28, 1988, R&m 51 
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Simle ard Multi '- 881 
ple Kbse/Che Day 
75 lTg SR 
25 xg mtid 
Placekm 

Pugliese clcheferrrrrm 3) 

MultiHe dose/30 d 68 
50 zg PPA qid 
50 RKJ PPA + 650 I&A 
placebo 

J4ultiDle dose 106 
75m3!B&?I!eeks 
placeh 

mnaotensive 
-/- 

nonruknsive 
Ixm&ese 

norn&2nsive 

Multi&e dose 70 mnwtensive 
50 rrtg 3R bid/3*days 

Noelevation inblo&pm 
no- 

100 w II? bid/3 days 
in subjects on PPA 

No CXS stimlation 

Noble, R. (Wf- 5) 

Sinale dose/l day 288 
75mjsRPPA 
200 rrg caffeine 
75mgSRF'PA plus 

200 xty caffeine 
plao&o 

normaterr;ive 
-/- 

Nomeaningful-inBP; 
Magni~ofpmssoreffectof 

No 

PPAdSgE&lZ%lMine 
intrinsicqnpathxnim=tic 
activity 

significantdiffeznoasam~ 
groups in vitdl signs or in 
clinical. lab test results 

Thnxsubjectsonplaceboand 
three6ubjecbonPPAshaJed 
meaniqWblo&pm.sum in- 
Cmasesof~lemagni- 
tMe;nochangesinEcr; 

Nosignificzmtcardi~ar 
@l~~~WW or 
Subjecti~effeetsdue~PPA 

stati6tiwy significant mt 
clinicallyir~ignificmtin- 
mwi~caffeinealmeor 

* .ina=mbimkia~withpPAi.n . 
6upine an3 6hMiq diasblid 
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-, I., etal. (Rzfm6) 

150 

75lrgsR/onedo6e 
25ngIRtid 
placebo 

Mitchell (Rzf-7) 

JMtiDle dose 32 
50rcgSRbi4/5 days: 
50 zq PPA plus 0.25 
belladonna alkaloids 
SR 

placeb0 

Simledose 6 
100 xq’=A plus 0.50 
belladonm alkaloids 
SR 

placebo 

Gocdmanetal. (Fkfemnce8) 

MultirAe dose 
75 Irg S&I7 days 
placebo 

18 

xakeet al. (RI&- 9) 

JUtiDle dose 14 
75 xq sq/14 days 
plao&o 

nomive No 

nonmtensive 

normtensive 

nonmtensive 

nmmtensive 

mnrxdmsive 

No 

No 

No 

No 

No 

No 

No 

clinkallyaMfeustatisti- 
tally significant effects due 
to~trEwkmton~, 
si~and~inebloodp~- 
aneandheartrab2 
qhmgenic or %In@ea- 
lGnSAike"effec&wmmted 

significantdmnges 
man arterial blood 
due to PPA 

significant changes 
manarterial blood 
due to PPA 

widence of effects 

in 
P=s== 

in 
Pm 

of PPA 
onbloodpressure, heart rate, 
ordiumalvariatiominblmd 
pmorheartrate 

clinically significant 
incwsesinbloodpmssurearrZ 
~suhstantialdmlgesin 
camti1evel.s 

. wrQnoeofelem&3blood 
presureh6ubjecbsmPPA 
clinically significant 
d7angesinlaboratorytests 



Sibman, 11. I., et al. (Nfemme U) 

Sinuledose/ 37 rmlmtmsive 
L&Y 
25 g IR - 

25 ng IR PIUS 100 
nycaffeine 

placebo 

Aseltpn, P., and H. Jick (Rzf- 12) 

EDidemiolouic 
we- 

prescrip D3bbase 
tions 

No*&: IR = Ixmr&ia~Rfhase 

No 

'zhe risk of hofspitalization for 
the disarders studied attri- 

~butabletotdkirrgPPAaJn&Iin- 
i.qoyhamIcoldrenredies 

JfDrw=rkat all. . . 
iA& s!call." 

SR= sustained Relmse 
ASA = Aspirin 
PPA= ~enylpropanolarnine 

. 



~JI fmcategories ofhdyweight (rargiq frunnomal to 
~y&ese)todeIxxainethepmss~reffeztoforal . 

PPA. ~aqmbere&edo6eof75rcyFPA~insd - 

release (SR), 25 ng mA imneaiate release (IR) t.i.d., an3 
JIB- plaako opsules t.i.d. The 75 xq SR capsules of 
PPA~follaJedby~~ofplaatk,~e~;~ 
waz giwnat8:OO am, mm, ar@ 4 pn. Thus, all three test 
group; receivedmzofthethreedosage form ateach of the 
t~~~~,ea~~beinggivenwithafullglass of 
water. Supine ard w Systolic aM diastolic blood 

pDdpzl=-B elWmtiumduri,sqa 

12-m session. TW wIian age of the m pqxllation was 
28 years, 56% were females, 73% frlere Caucasian, ard 47% were 
ineccess of 30% abovetheirideal b&&weight. A 
statistically significant, but clinically insignificant, 
pressor effect for shoti-tzxr~ &dbbtration of PPA was 
&sewed. Using a linearmodel, Blackhmietal. identified 
threeiMeperxhntfactors(baseli.nediastxlicblocdpressum 
and,toalesserexkmL baselinebodyweightand~he~~t) 
thateqlainedthepeakelaationinbloodpmssure. Rris 
effect was smaller for the three divided~ose foxmulation a& 

g-lY oaarred inthefimtsixhamafterinitialdmg 
amtion. Differences in blood pressure reqmse to 
PPAwemless inthestmiiqthansupineposition. These 
resultssuggestthatthemqniWeofthe pressure effect of 
PPAdepenS uponbaseline intrinsicsympatheticactivify. 

Blackhrnetal. (2) ax&Me& 

Yurstudyhas desmsha+arla&finitzeffect 
of PPA on diastolic blood pxmsmre, the 
magr&Jde oftich, -,isclini~ly 
j&gnificant (lessthan4wHg). Ihe 
avwsgeddiffexnce Nj=kstarrding 
diastolic pmssum htmm subjecbiniAesFl 
fmmlationarr3W2placebograrpwas Loxmi 
Hg, aldthediff- ketwam the IR fornula- 
tion ard th placebo w was 0.5 m m. . mews diffexwxxs ~pwlksupine 
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2.8 ran IQ aan3 1.6 m 
lq fcrthe two formlakm, lpspectively. 
Onlyinastudywatianarchasinthe 
currenttrial(881patients)carldthis . * xnuumal effect of FPAbereliablydcsmn- 
tiw. W,itismthat 
6hort--mdmi-=tionofPPAinhealthy, 
nonwtmsive ckese an3 lean irdividuals is 
rarelyassocia&dwithapeakWiC 
pressure~90~Hgandpeakelmtim 
[~~~=hmlHg]~nomorr? 
oftenthaninplaoeboarbjects. 

Waseli.ne diastolic blood v, body 
weight, ard imtri.mLcautoKmucactiviq7~ 
fanrdtobeimportantde-ofblmd 
p?XSUB~tOshort-term~- 
tionof PPA inhmlthyAmtricans. 

"In-study,thep-rwtothe 
6)qathad=ticagentpPA is 6howntobe 
relatedinvMytothedegr6eof Caesity. 
Wehavealsonotedthatthispressoreffect 
isle66in6ubject6withhQher~~ dia- 
stolic pressure 
supine position. 

arunthestarriingversus 
!nlese denmtiors, 

kge-with Biaggionits firding [Reference 
18, thu Volvos] of dim3 relationship 
bebsenthe 6werity of the o-tic 
h-ion an3 the magnitude of bload 
pressUreekvationtoPF!A (Biaggioni et&., 
1987), ~XX consistent with the interpretation 
that the pressor effect of sympathanimtic 
agentsuchas pPAm@anerrts aukxxnic 
newas activity. 

Webeliwethatour*~r+_cthe 
. 

6afetyofPPAasanCIITM. Further, 
tho6e6ubjectswho6e6afetym6m6tf~ 
for, the abese, those with slightly elevaW 
BP,ormyaugnentedintrirrsi~synpathetic 
toneJE¶Yhave~equdl~eVen~~safety 
mUI." Bf- 2) 

In~,Elackhrnetal.(2)ooncluded.thattheir 
"-t6~thatthemagnitu5eOfthe p=66umeffectof 
PPA.deperdsuponbaseline irrMnsicsynpathcmLmeticactivity" 
CLnd that the magnitude of t+e PE!A effect oa diastolic blood 

(=page,Pleam 
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2. 

astlmatic dnx vrodllcrts . 
No. 76N-0052 119761 mfeslenoe 31 

Ihela&ofadvemecardiovasa0 ~=EtiCZlStoPPAwaS 
wnfimnedbyPugliese(3)ina3O+ayeif~studydesigned 
toemluatepotentialdBqinteractionsbeteenpPAa& 
aspirin. !thebtaldailydoseofEPAusedinthissMywas 
200lsg,highsthanthe~maximrm daiydoseof 
PPA. 

~lieseused armdanized, plamboemtm lleddesignto 
assignadultvolunb%m (65anlesand 3 farrdles) to-of 
fourtreabnmtgTxups. The~tm~m%were5OmqF'PA,5Orrrg 
PPAplus 650 rg aspirin, 65Ox~aspirinalcne, ardplac&o. 
me volmbers tookthesedosesfourtim#:dailyforupto3o 
dw= Vital signs wem masumdarrdcliniti~tians 
weerrradethedaybeforresQutiqtmaWntarrdafte7, u, 
22,and3odays oftZeabEnt;laboZBmyb?stZSwere~~ 
atbaseline,attheerdoftre2&m&andlweekafterthe 
tiofmtment. Fifben volunteers wi-mthestudy' 
for m&us reasons, !mIebecauseOfadverserea- 

lherewerermsignificantdifferenoes m-g=JlPin 
vitalsignsorclinicallabomWrytestmsul~. -high 
dosesofpPA(2OOmgper&yfar3OLhy),witharrdwi~ 
aspirin,gmducMnosignificantelewaticmof bldpmssure : 
orgulserateompared'topl8od3otmatmnt. - 

Afullp resentationofclinicalinfcmnati~frunthestudyis 
presmt%din Ref- 3oftheApperriix. 
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3. Weintraub. M.. etal.: Fhenvl~mnanolamineo~~s (m-1 

vs. Dlaoebo in mnbination with caloric restri~im m 
pwsician-mnaued behavior ndification. ain. dcol. 
m . 39:501-9. 1986 (Refermoe 11 

. mtraubetal. (1) shdiedtb effectsofa- 
relsasedSRf~atianofPPAvs.plirvhnincrmbinati~ 
with~ysichmmmgedkhaviarnrodificatim, mildcaloric 
mstricti.m,aMexerciseweightaartrp3.pmgramin106 
healthy,w~gfit~ina14~dclbl~lindclinical 
trial. xnaMitiontooanc1udingthatthesustain&release 
PPA fomulationur&r&udy%asasafean=ln&estly 
effective adjunct to a weight cxxrtml prcgramVf (page 507 of 
E!ferense1),weintraubetal. (1) alsoconcl&edthe 
follawing with reqect to blood pm ara pulse: 

Vor all participants up to the time of 
leavingthe stMy,themwwz slight 
demxmsinsittingmmnbloodpressureh 
bath gtxqs (bfxtrixn, 116/74 to ll2/73 mn Hg; 
plaoebo, 115/74 to 112/73 xfm Hg). ,lhen~ was 
a slim incmase inpllseatweek14intk 
plaoebo gxwp (74 to 77 bpn) an3. at mne time 
poinBintheAaltrimgroup(~heart 
xateatweekl.2was79~vs.75~atW 
2). Examinaticm of i.xdivm participants' 
bloodpressumwithmthmledgeoftmat- 
mentassigmmtrwealedthatsevmpartici- 
pantsineachgnxphadsaneincmase.me 
criteria for a Qclinically mmhyful' blood 
pxemmimmasewem:diastolic~> 
100 nm Hgr systolic 
a20mnHgimmase 

preBUIX>l5OECIlHg;O3F 
in systolic or 10 xm Hg 

immas in diastolic ~WZlifStill 
l tithin-limits.pree~ipantsm . Dlao&o~lEtthecri~ (104/7Oto 

O/80. l38/84 to l54/92_gDd 98/B to 104178 

&30/84. =0/82 to UW86. Md 110166 to 
DO/88 m Hal. tiko of these latter partici- 
pantsleftthestMy,kutneitheronebecause 
of adverse dnq mWtions (lost to follcW up 
am3 'pemmal reasoas'). 
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4. 

5. 

frun Qer initially mmal EZ." (Page 505-6 
OfRefermE 1; esphasis suppliecl.) 

. . . . . le-bll,r@Cl~~~ 
. . . l WlthMonh~~tZlbletsul D3tlWtSwlthrrxrall~ic~nj.c 

. 0 * 
@unlt1s. J. xnt . &d . 7.' 235-239. 1979 f&f- 41 

Inada.Merblti, ~lledclinicdltrial oft&efficacy 
ofFPA for$xmaMofrhinit.is, mlativelyhightiof 
PPA (50 or 100 q twice daily) pmduced no m reactions, 
includirqnoelevation ofbltipressure ardnocxs 
sthulation! (4). 

. 

W was a-da&k-blindclinicaltrial in7Opatimtswith 
non-allexyic rhinitis. ‘Ihepatients~divided intogmup~ 
rmziving 50.11g or 100 ng PPA or placebo twh daily for 3 

days- ?he~gherdose ofFPA (1OOng) was significantlym>re 
active than:50 xq PPA orplac&o in causiq Won in the 
!spptas 0f'xiIinitis. Noside~ffectswem~r&&;therewas 
110 widens of CNS stinulation ivlcl no elwatim of block 
pressure in the gmups given either dose of PA. cM-'hW~ 

. . . . poble. R.: . A controlled cluucal ti* mth the 
ar ard tz6v&olouical effects of 

. . 
l~nmmlamaneand caffeme. Dnxz3ntell . . m . REQZITI . 

. . 296-299. 1988 (Referenoe 51 

Inalarge,studyofhealthy nkhnsivev&xhersNcMe (5) 
~~thatpPAhadnoclinicallysi~ficarrteffects~ 
blood~,pJlseards&je&iveeffects. 
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timesail Ncble (5) emhaW3 thaw araxdpsychological 
effects of FPAand caffeine in a large mntrolled clinical 
investigation of 288 healthy nonmtensive volm 
rPpreserrtirr3amoftiW categoriesfranmrmalto 
extranely c&se. 

Subject25 wem ~yassigmdtomeoffaur~~~t 
-: PPA 75mg sustb& release (SR), caffeine 200mg, 
PPA SR 75 mg plus caffeine 200 nq, or placebo. study 
-cation was attministered as a sizyle dose follcrwing 
double-blirdpmzedums. Blood pressure (WahJ. 
sx.pine) axxlpllse-m ninetifmsduringa 
twelve-hmrvimental session. 

As stated by Nable (5): 

qTlataanalysiskkiicaQdmsignificant 
cardimar or subjective effects due to 
PPA. Caffeine, hmzver, was associateawith 
statisticallymliablethaqhclinically 
insignificantcharrgesfran&m2Znediastolic 
bloodpressure 
positions. 

inbothsupine~~ 
'Iherankoxderofthecharqe 

iMiEi@dl~incmses for the subjects 
who received caffeine, either alone or in 
aznbinationwith FFA, as oaqxmedwith Thor 
who mived PPA alone or plao&o. No 
r;tatisticallysignificantdifferenaes~ 
PPAandplaoekrwemobsemed. Subjects in 
thei-mvierwigMcategorieshadbigher 
blodp-levels thm@xmttheaession 
asaxxpamdtititho6eofnonaalwleight. 
memwasrwrdiff- amoaq-s-v 
grmpsinsubjectivfseffects. ~results 
prwidewidmce~rtirqthemfetyof 
caJmmtly~do6esOf~--LP- 
leasePPA,eith~alcmeorinomUnatitm 
withmalldosesofcaffeineinhealthy 
j.rr3ividuals.n (mf- 5) 

SeeRefelmxe 5 fora fulldismssionof~msults 
. inclMingFigures1,2,and3~ blodpm 
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fluctuations over the course of*estudty, hedrtratecb13e~ 
cwerth!eaalrse Of**, ~peakd3arqefxunbaseline‘ 
instar&rgdiastolicbloodpressure. 

6. &bOTl. I. et al.: Fhenvl~l&~ . eff . ectson 
. subiective ad ardimmsaalar variabl esatmed 

. uver-tiWdmelwels. Suxmort& mmhm 
DA03889 ani WOO050 am3 The m ww a, . 

J. Clin. R'EixmaCol. 27: 685-693. 1987. &fm 61 

Lie&cm etal. (6)wxxIu~twoclinicalstudie~toe~aluate 
the effects of PPA on ==u=sofbloodpressure,pllseand 
subjective state (mood). meyconclMedthatanalysisof 
pilseandbloodpnzssum variables revealedno significant 
effects for drug mtmnt corrlitions. 

One-hurYlred-fifty subjectsparticipated inaparallel groups 
designthat- 751rgsustain&-release (SR) preparation 
with a 25 ng t.i.d. dosing rpgixrm ard placebo. Fifty-nine 
ofthesesubjectsparticipatedinanadditionalcrasxxrer 
cgnponentthatoarpared SRPPA 75nywithplacebo. Measums 
of blood pressure, plse an3 subjective drug effect were 
abtainedninetimesthrmghthe ma-se of a l2-harr -ion. 

Analysisofpllseardbloodpressure~&tainedin 
starxkq, sitting arxIsupinepositionsshowednosignificant 
maineffectsfordrugtma~~tians. Whileall 
caRiiovamlarvariables~mnnalc~~crver 
theoa.meofthemion,Wcimrqeswemnutrelatedto 
dmgtma~. Mostlma6urs of blood pressure &xi& 
decreases int%eearlyport.icmofthesession (1-4 haus) 
withsmall immasesasthesessicmprqmmed,arxIthis 
tlar3wa6lxzst prummmdinplaetitedsubjectsmthe 
measure of 6tadi.y systolicblc#d pressum. 



t -- 

No signifi.t diff.’ 5 :,i \c.. 

-~thepaamofdmgtreatme-,t 
effects over the ause ofthesessionmcbsemed 0nmy 
oftheotherbloodpressuremzasmxs. While 6are subjects 
shwdincmsesinbloodp- atsanepointduringthe 
session, these m WemnutFelatedtoPPA 
CCEUptiOn. ~FherrPleM~transient,qui~variable 
adcanbecplns~ancrmalauS(SeealsoSctionII.C.abc~~e 
a&F&f- 22, 23, 24). lhesearrmalals- 
OwurredwiththeMrrp m Um3e.r both placebo a,M 
activedmgtmam. Fbradetailed~ticnof 
nsul~~theab6enoe of clinically significant 
diffem7oesbetwwn thednqtreatmntgmup6onthe- 
OfElrdicmmzular mseeT%blelonpage 689 of 
Reference6. 

VPA at a dose of 25 ng t.i.d. or 35 ny SR 
produmdnosignificant&arqeinpilseor 
blood pressure whichwasde~leusimga 
parallelgrmpzsdesign. Inthecrosswer 
s$fVAlz~, -1 m statistically 

erencesbetweenPPA751qsRand 
placebo were identified. Ihe firrling of 
statisticalsignificancecanbeattr~to 
thei=m=dstatisticalpowwofthe 
cmssmerdesign. Insuchdesigns,itis 
quitepo6sibletoidentifystatisticdlly 
reliableeffec&thatare clinically . 
trivial. IntkcrcswvershAy,for 
example, man blxd pressumdiff433zmes 
betzween~m-mti-~fran 
0.83 m HJ (tstadrg systolic) to 3.37 m l-k~ 
(supinediask4ic)withanuvemgeovlerall 
diffm!nce0f1esswrl2lmuHg." (F@f- 
6 at pge 691.) 

LieDI et al. anclae: 

Withinthe ~C!ShbliJShE!dinthiS 
trial, khcJw?ver, an? rEsult6 are quite 
czmsishnttiththepo6itionthatpnSuch . . crogRaullrrgpPAat~ynnrk&ddmages 
donot~aunique~masularor 

c (Next page, ~1-1 
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behavioral risk fornmml, healthy adults 
whoread& follclwthepxkage ard/orlabel 
instmctions.q' (&femme : 

6 at page 692.) 

7. Wtchell. C.A.: mible cardi~ar effe of 
. luTTmnolaRu.ne~bell adormaalkaloids. our m . . 

10: 47-53. 1968 t&fexmce 71 

t&ell(7)hasmportedtwo blimki, QDGsoireTassessnents 
onthe effects ofFPAam3themdAnatimofPP~ti 
belladonnaalkaloids an6eat& blood pressurearrdplllserate 
inhealthy,nom ive volunteers. 

Inthefizststudy, bled presume aKipilsetatebR2re 
measumd once daily in 32 subjects (2Omale~, 12 females) 
with a mean age of 24.5 years (range 19-53 years) durirq me 
week of no--W an3 5 days of b.i.d. treatment with 
placebo, a 50 rrg 6wtaimd release formlation of PPA and 50 
xg PPAplus 0.25ngbelladonna alkaloids ina 6ustaineSre- 
lease fonmlation. 

A sewrd, snaller 6tu3y involvirq 6 subjects with a mean age 
of 23 years (range 21-27) was w&ucki to m the 
possibilitythatshort-lived bloodpw andpulserate 
effects ocxursoonafkrizqestionofa PpA-belladonna 
alhloidsarnbinationadmhhkmIinasusta~-tiease 
fornulatian. Inthis~6ubjectsw6regivensingledrvccK 
of 2 capsules amUinhq a total of 100 q PPA SR and 0.50 ng 
ofbelladmnaalk&oidsorplaceboinraManorderarrdbloa3 
pmsureard@sera~~m3asusdeveryl5minuhsfor9O 

. 

Bloodpressure resdtsforbothshdiesare~in 
termsoflIE!anarterm pm66un (M?s=DBFJ + l/3 x (SEIP - 
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Nosubjeztwi~franeitherstMyforanadv~event. 
mthefirststudythe~iesof mmnbd effects m 
similarforpPAarrdplaaebo,kRdrymatth,m~throatard 
letharyy~ significant (p-c.05 by Yates cormc&d chi 

square) lm= ~yerw#aReredwiththeaxnbinationthan 
the placebo. Noadmrseeventswnrenti&fortiwti 
St&J? . (See Thble II of Reference 7 for fwther detaib.) 

Insum,Mitchell(7) concludedtherewerenosignificant 
~esinmeanmzkalblocdp~ attributed to 
treatmentwith @enylpqmnohmi.m,with 0rwithaA 

belladonna alkaloids. 

a. mr R-P+ et al.: 'Ihe effect of &ml-l& on 
amt~M~~m blocd D-. Clin. ti. mer. 40: 144-147, 
1986 U?efm 8) 

This report (8) de&rihsadaibl~liM, plaWmll& 
EiKkUliZed, 

-a-ofthes*l--- 
stab effects (7 days) of FPA m blood ~wi~24hour 

lmnitorinJduriqrestasuellasduring tavlestricted daily 
activity cmdaysla& 6. 

. Eighbss norxmknsive, nxrsnokurg lmles, ages22 to 34yE?a?s 

(man25yeas) famitohheal~anphysical.emmhtion 
WenEemlledintheEmdy. Allwe!mwithin20% of ideal 
weight (man weight 165 Ihs - xmqe lZ3-211 lbs). 
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SubjectswereraMmlyaSsigmdtomceivea ammemiai 75 nq 
sustain&-release mAq=ule or plao&oeacham for seven 
continuous days. Afterafourteen-daywashaR period, the 
alternate stady medication was giva for a wmn3 seven day 

period. subjectsvereseenfantimsdur*f~werybhdy 
weeI? for blood pressure mopli-eng. ?Wnty-fourhour 
cmtimascrm3xllatoryblood pressure nmitori3-q using a 
Holterbloodpressur?e ti~rixq~wasdQnemDays1 
ti6ofeachstudyM. Moni~riqbeganktwetm8ti9 
aunfeach&x3ydayamibloodpressures~~ev~ 
15-during~h33ham(6amtoIztiti~)~ 
every 301ninuks frunmidnightto 6am. Weight- @*w, 
seatedbloodpressures" wem masued at each visit. 

i 

Allsubjezbcu@etedthe q. Subjects xqo&ednoside 
effectsattrihtabletodrugtherapy~toleratedti 
akulatmyblocdpm mmitiriqdevicewith@Wnimal 
cmplaints.lt 

Drug tmabent had no detectable effect on glchal 24 hcur 
systolic blood pressure, diastolic blood pressure andheart 
~~~~DaylorDay6,or~~hcrurperiodsanDay1 
andIBy6wx-e mnpamd itx3ividually. Except for a trend 
~ixmasedheartratewhichdidnut~chstattiical 
signifimnce=mptatnightdur~tiy6 onpPA, thestudy 
resultsrevedlnoevideKlewhatAterofclinicallysi~ficant 
effects of PPA m blood pmssum,h0axtra~,ordiumal 
wriatiordnbloodpmssum orheartrate. 

metal. (8) sta*thattheWtiofthis study 
supportthef~ofpmviaassbMiesofthesaf~ofPPA 
usedinreammerdejdo6esf~~~catiahls. 
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Anatherclinicalstdyinwhicha 24-hax bloodpressure 
HolternmitoriqdeviCe Was anplayed is Qllorietal. (see 
Section II.E., page 27 and Bferwne 16). 

)uknsvnmathetic~systan fumtitm. m . ~vcfi . 
plarrnacol. 1:163-168. 1988 lReference 91 

&akeetal.(9)fuxdnoa&emecaxdi ovasadar effects 
ei.therafterthefirstdoseorafterWo~ofdaUy 
a&nistration of PPA. 

In a placebo-m ntmlled clinical trial, Lake et al. (9) 
studiedl4healthynormrtens' we volunW who taok 75 mg 
phenylpqxnolaxnine daily for 2.weeks. Vitdl signs, plaarra 
catecholamine omzntratians, ad the effects of exercise 
wenzmmsun391and2haxsafterthefirstdosearrlagainat 
theerdofthe2-weekdosixqperiad. Heartrateandblod 
pz-essuwweremeasuredwiththesubject 

standingpositions, &after griFpiga 
5lnhutes. Blazdsamples~callected 
plasmaca~olamineamw&ratims. 

inthesupineand 
hard dyrmmeter for 
fornwsmment of 

Althaqh systolic bloaA pm for both the supine ad 
stadigpositions and forallsamplingtimesm . 
significantly higher whm the subjecb wre takbg PPA than 
when &zy m hkirq plaoebo (F = 5.95, p = 0.03), the 
-inblood pESLm!(3HIu)LJ)werenotclinically 
signi.ficmtaWnosubstantial&qesincate&o~ 
auxeeratiwmf&. Nostatistical diffem?mesin 
diastolic blood pm wasfarndhtueen placebo an3 FPA. 
Stmnwusisawtricexercisedidrmtcauseany~~ 
incmseinbloodpressure orca~amineamcentmtims 
aft;erUresubjecttodkFPAthanwhmtheytookplacebo. 

. 
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'bile Lake et al. (9) question t&et&r ormtthesmll(c3 
m Hg), yet not cU.ni=llY mjdninJful, iscnses in systolic 
bloodpmssum seenintheirhealthysubjectsmightposea 
p&km forh~ive&esepatients,thism~ti& 
~~ianhaslittlefarrdatianinlightofshdiesbyVrger 
(131, Bradley (14) a~~2 Orrori (15; ~iee Section 11.~ bdcr~). 

Lake et al. (9) amzlude vlrocamwded ti of PPAhave only 
. . rmruREll sympathetic nervous systanandcalzdi- ar effects 

in yang, healthy, l%xmkeM’ we pcplatiansll M the 
conditions tested. 

10. SalW, M.B. et d.: ai.sm of effects of two dosage 
phmens of PPA onbload Dressure adi elm levels jn nom 
subiects m%rsteahrstate mtitions. D1~~7~till. clin. 

Faazm. 17: 746-750, 1983 fRefem.nce 101 

Saltmanetal. (10) reportedmevidemeofelaatedblood 
pmssurewasmtedinvolunkers given daily doses of 75 IQ 
PPA (25 xg hnediatp-release fomulation TID.or 75 xq 
sustain&-release fomulatim) for 4 days. Also, -was 
no cormlatim beWeen plasm -t&n of PF'Ati blood 
pressus. T.hei.nvestiga~rs~l~thatthedata 
demnstra~the 6afeQofPPAdailydcms of75zg individed 
dcsesaswlellasinreliablesustained-~~fo~a~~ 
in rbm-&me, nornutasive subjects. 

Saltzmnetal. (10) usedarandanized, apen, cmssover 
. design inwllich14 nom%ensiveW, rmm&mg -=, 

age20-40(average27yeaxs)wemgivm25mg~~Aat0,4ard . 
8~for4dayscul~5~nqpPAsR(arstained-release)~ ' 
day for4 days. hringthetmatwntphasesubje&were 
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confined to a "live-in facility." After a 1-y we t-& 
alternate zxgixm was m. Dnqs, caff& anj 
akXhO~~p~ikddLX~the~period. Blood 

pressUre~W(W~~W)Wexer~0rd&at 
hwlinearrd1/2,1arrl2~~-dDsirrJanQys1,2,anJ. 
3 andlhaIrly~day4 for 12 harrspcst-dasirq. prior- 
entaingthe6tudyeach6ubjectuMerbmt acu@eteFhysical 
e3mmination~labxatory~toinsure~fmn 
cardiQVaSCU1ar,gastmW,liverorkidney~. 
!Ihe physical emmination& laboratory mm3enwm2rE!pdzd 
attheendofthestudy. PPA PlasPa levels wexe assayed on 
day4todainswdy-smevalues. 

Hean mlues for systolic aM diastolic blood prs6uz ard PPA 
bloodlevels onday erethe ~jdme forbuthregimens. 
Diastolic blood pressure >90mHgwasfmmuncmlyone 
subject (96 mn Hg) on the 25 nq t.i.d. Z&EII - 7 ti 
afWrthestartofthe~&3haxsatihism25 
xrq dose of PPA. xnthissubjezttkpzakplsmalwelofPPA 
wasnotreacheduntil2haxsaferthe3rdd~; 

Threetimesdaily, imediateti~25ng PPAdming 
pr&uc&threE!well-defin&peak blmd lwelsofthedrug, 
while controlbdrekts 75ngPF?A pruhc&a sirglepe&PPA 
level at4-6haxsafterdosimg. 

. 6u6bmed-tiea6e formlatim i6 within 10.4% of the %me*@ 
man 6xcxmt ahoxbed m cksirq with the t.i.d. hmdiate 
relea6e regimen. Themwemm nclinically6ignificant~1 
dmnge6in~labo~~testsarrl~~no~ 
reportsofdismIfortduringthesMy# 
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saltzzan et al. (10) c=pre their results with thc6e of 

Rerrvall ard IhQdst (41, Mi-1 (7) ani urqer (13) - all 
ofwhich~~msignificarrtelevationin bloodpm 
with FPAdoses uptolOOxqperday. 

11. Silverman. H.1 . , .: . ck of Side effects fm o&lv 
. . DhSlVlD~~~ m ~1~1~ with 

caffeine: aamtmlled~~ . ~rrr m m . . . 
2812): 185, 1980 lRefexznce 11'1 

Athre~~@aseImiltisitestudywasdesignedtodeWthe 
cardiovascular effeCk+ Of Orally m 25 ng irrpnaaiate 
release (IR) PPA alone ad in ambination with 100 rrg of 

caffeine (11). Silverman et al. (11) ohemed m statistical 
diffemmes at the 95% confidencf! level -a& thereforeno 
clinically meanirrJful differences - in either systolic or 
diastolic blood pressures withmspecttoeithertest 
pmp3rationbasdonbaselinemluesthmgh~thestudy. 

Thirtysw~healthymrmlmales, diviaedtithme 
sqarategmqs, n%eiveAeitherPPAalone ina single blirr3 

design (n= 15), PPA plus caffeine in an open aazte w (n 
= lo), or PPA alone at6 a placebo in cros6wer design (n= 
12) l 

supineblood pressures andpul6erates~raeasured 
immdiately prior to drug adminkkation ti at 30- or 
6fIwnhte~sovera4-hau.periodafter~- 
IZiOn. 

Asrpefitianed,noneoftheWmMgrourir;W 
statistically significant charges in systolic Lvrl diastolic 
bloaIpressuresatanyma6ummtintervals. While-1 
(25ny imM.iatPsGzasePPA) shmada significant&up in 
pulse rati relative to baseline value at W 120 minub 
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Bt iIlt.end only, neither Of the other gruqs (i.e., 
25 IXJ lR PPA plus 100 w caffeine or 25 rg IR pps VS. plaoebo 

incrssxxrerdesign)shaJedsignificant~e~inpll~ 
rates. 

Silverman et al. (11) axaLe: 

%PW three-wayqdeterminedthat 
25 q of Fhenyl~~lamine hydm&loride or 
25 IIXJ of @my1 ~l~bydm&loric& 
togethwwith100ngofcaffeinecausem 
man hcmases in systolic or diastolic blood 
pIessure in adults. Intheclinicallyuseful 
~range,phenylpmpanolamineisconsi~ 
tobeeS&iallyanalphaagor&twfrich 
urdabbdlyacoatnts for a2r not firrdirrg a 
-on of caffeine's &rmotrqic 

?heunwpeteddrqrsinwserate 
mtedingruqonesubjecbmayhaveaceurrpd 
asaresultofaa in anxieq follaw- 
i.rq the initial es&nation. 

The fact that we faad m significant 
diffw inblocrdpm inalltbme 
studygraqsleadsu6toocimludethatdoses 
of 25 ng of @~~~Qp~lamine hydmchloride 
alone or when ainbined with 100 ng of caf- 
feineamnutlikelytoadv~yeffectthe 
~urnmrcauseawsopressorn2spon~. 
~uationofadverse reports intklitera- 
tu.m6h~themtobeirr3ividualunoontroll& 
tzase~~~patients-other 
agmtxoormm2ntlyorwen2pmvid&with 
dcrsesfarin exoessofwhatiSaxl6ideredto 
be safe arrd effective." (Refermx 11) 

. 

12. t @lton. P.. andH.Ji&: phenvl~l~~nema 
. 
f2diZatiOn. JN'lA 253 f7): 977. 1985 

. ck (12) reportedmtheirrwiew 0ftheQmp 
HealthCbqerative of Rqetsarnddatabaserelativetothe 
LIW ofcu.@ardcoldpreparatiansmnMningPPAardthe 
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s&sequent need for hospitalization for malignant 
h-ion, aYr@hkt, pybiatric illness, a& 
nonh43mrhagicstroke. abeyamclukd: 

vT%sedatai.Micatethattherisk of 
hospitalization forthedisoders s-h&& 
attri&tabletotakirg~A~~ 
arxS~~ldxzmdiesus& atc;raq??blth 
wtive, if e at all, is very 
anall." (RefeIenoe 

supplied.) 
l2 at page 977; e*sis 

This CancluSiOn is based on an analysis Of 253,334 
pmiptiam filled for=Awprpttucts at 
axperatirq @arm&s for nmbers yapr@r than 65 years of 
age. Form of the analysis, AseltmardJickB 
thateatiperson fillingaprescription foraPPAmnw 
preparation was at risk for me of the disotiers studied for 
30daysafterthepmscriptim~a~ fille& tiresults in 
7,600,020 persons-days at risk for hospitalization arrrong PPA 

users. Dkiq the whole -ation of the Grap> Cbcpmxtive 
yamyer than 65 years as person years, mltiplying by 365, 
ardsubbactingthedaysatriskforpPAusers~~the 
peri& 1977 thmxjn 1982 yields 521,618,672 person days at 
riskamng nonuser of PPA. 

The summryoftheresults ofAseltonardJickls analysis is 
given in the follarirrg table: 

OL6emedRisk for PPA Users 

CerebrdlHemxrhage 

Malignant Qqxrbmsion 0 0 

Arrhythmia 0 0 

AcubPsy&iatric Disoders 2 2.63x10°7 

Thrmbotic or Nonspecific CVA 1 l.3lxlo-7 

. 
lectsNot!&&q 

Incidenoe 
of . 

-A&?- 

113 2.65~lO-~ 

20 3.83x10-' 

313 6Xloo7 

106 2.03xlo-7 

275 5.27x10°7 
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m conclusionthatther~ofsuchwen~ franm~w-- 
"if thev mzur at all, is smll" Was not affeckd by charqiq 
theasscmpltianabotrttheriskperiodfrcrn30daysto9odays. 

st&iesofPminsu&alRullatiaE 

Several studies (13, 14, 15, 16, 17, 18) have been published whicfi 
haveassess&theeffectsofPPA- almeorin~inati0n-ti 
special~atioiasofpati~ (n= l51), inclulirqomtmlled 
hyperknsiveswithastbm, abesity,anrl/orhyperglycaniaarrdti 
theraregrmpofpatierrtswith~ereautonanicimpairment. Table 
,C (pages 23a, b) is a smmryofkey firdings franthese studies on 
FPA use in Special patieIIt pqdationS. Arwiewof~le Cshcws 
thateachofthese studies kpxtsthesafetyof PPA. %&en 
tcgetherwiththedataonnomutens' lves (Section 1I.C. above), 
these studiessqportthecPrrtinued0ICavailabilityofPPA. Brief 
descriptions of the studies of PPA in special mations are given 
belaw. 

1. Effects of an anti-tic B on Uncrer. D.L. et al.: 
blti D- of hvDertensive asthmtic wti&. Ann. 

km' 25:260-l. 1967. (F&fepmce 131 

Unueretal. (13) designedtheirstdytoadluatetheeffect 
of anantiasthmticcurpazd, Asbrun, amtainiqPF?A25~, 
glymryl guaiaoolate 100 mg aM theqhylline scdium gly&ate 
300 w on blood presuminhypztasiveasthuaticpati~. 
Eleven f&eardlOmalepatients, aUiqqz&ysive (Le., 
allhadeitbersystolic bloodpmsum > 140 or diastolic 
blocdpsum>9Oorboth) pmsmablymmmdicatim(no 
~descr~zspmAded).hadtheirblocd~ . . 
caaced3~tithin5-pri~totreatmentandthe 
msultsavaagdforea~ptient. Ihepatiemthen 

(Next page, O-4 
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Elultble dose 21 
251~ IRFPAplus 

100 m3 @Yoeryl 
guiacolate aM 
300 xrg thf?@lylline 

t.i.d. until next visit 

sive 

MultiDle dose I.2 
25 IQ- IR PPA + 100 

xq caffeine t.i.d. 
%z2==ive 

75 ny SR PPA o.d. 
plaC 

6-=ks(2weekscmea& 
therapy) -er 

MiLtiDle dose 72 
251rq IRPPAplus 

100 nq caffeine 
t.i.d 

placebo 
t.i.d./6 weeks 

MultiDle dose 26 
25 I~J Ii3 PPA q.i.d. 

hour6 for 2.5 
says 

-wertoplac&o 

. Krrrnrdtetal. (I&f-17) 

JUtiDle dose 6 
75nqSRPPA 
b.i.d./2 weeks 

hFive 

hyperterrive 

hyperglyoemic 

Irrvestigators am&de PPA in 
axlbinatimwithgl~l 
guaiaa3late a& thw@~ylline 
QesmtmiseblcMp~- 
sureindo6euse!d 

No stxtisticclrly significant 
differenoesbewE?enkxi5&ne 
aMeMoftmatmmtvahles 
for blood pressure or heart 
rate 

No clinically meaningful 
~inbloodpressurr?or 
heartZ?l~inpUpOMJPA 
andnosignifiwntdiffer- 
enaesinthese~ 
beWeenPPAaMplac&o 

No clinically significant 
changesinbloodpressure 

Nodifferwnes betseel treat- 
ments re:hartrate, blo& 
pmssum or fw glm 
amcmtmtions 

(Next page, N-4 
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Stiledose 14 
25 nq ani 12.5 nq 

JR PPA 
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ask& to take 1 Asbron tablet t.i.d. (with meals) until the* 

next visit. Upmrebxn,3 blc& pressure readinF= 
again taken ard averaged. Fatienfs here also ques&x& 
abmtarry sideeffeckthatmyhave W (-1~ 
those~ttobe~usedbythe~catim). 

Baselineblcxdp- readkgs averaged 166/102 w ?Q a& 
the on--Qmznt average Was 166/101 Mile mdim blood 

pressures WZIB X4/104 IMI IQ kfor?e aM X8/102 m I@ after 
lWdiCati0I-L Five patients had an elaation ard an&her five 
eqm5enced admpinsystolicbloodpressure of 10 mn Hg or 
mm on therapy. Similarly, them- 4 patients eachwith 
an elwation or drcp in diastolic blood pressure of 10 points 
or HOPS. ?hree patients amplained of "slight ~~~BEss,@* 
but none discxmtinue3 the tication. 

Urger etal. (13) concludethat Asbmndoestiraiseblood 
pressureinthednsageus&inthest&y. Itisofxrrre 
inhnsst that the adminkkation of PPAwith theaphylline, 
whichmightonthemetical gramkihavebeen~to 
result in potxntiation of PPA's vamactive actions, 
apparentlyresulWinn0 measurable effects on blood 
P-= 

2. mdh'. M-H. ard Rains. J.: Sirule-bl~ safety ti 
ef '0 cv evaluation of nheml~mxinol~ fi . Cl ' 
patients with amtrolled hyprtensive dismse. presented at . . 

1 . . . . bbtUrr of the Nom mlm flatly for 
theStU%'OfObe~itv. E!dnff.,Alberta. Qmada, Aucrust 25-28. 
1988 (Ref- 14) 

The effectiveness ancl safety of #mylpropanolamine Hcl a~ M 

etite suppmssant forusebyadultdese patientswith 
stable, amtmlled hypertensive ~.~SBS whs evaluated (14). 
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3he.w mation for thfz initial 6e, singleblind, 
crossaVerstudy~ -rid= J3dni.m females, 25-27~~ 
old, withexogerw~ obesity (U-54% might), a.M stable, 
mlled hypertensivedisea Fbrueekslard 2,patients 
wre given 25 xg PPA plus 100 ng caffeine t.i.d. az hax 
beforemeals;awashaR perid follaJed forweeks 3 and 4 
durirx~ whiti patients took placebo b.i.d.; for W 5 ti 6 
patientst~0ka6irqledaily~ Of75mPP~. 

Tkmpatients*thestudyaftwthefkst2* 
phasectuetopnstocolviolatians;~ither~~any 
adverse reactians. Ofthetenpatientswho~let&& 
study,onlyone~~sideeffezts:these~f~~ of 
dizziness ardnauszadurirqthe fixstweekoftication (25 
ng PPA plus 100 ng caffeine t.i.d.), Ixt it cald not be 
detmhedwhetherthese~~atedtothe~~ti~or 
diet. No 6tati6tid.ly significant diffv between 
kaselinean3erd~f-~tvalue6~noted for 
blood-pressure orheart-xatedetemhtims. No significant 
blood-pm orheart-rate diffwames wemnotedwithh 
eachofthethme2*testperiods, oramngthethree 

perioaS. Patientslastanavexage of1.9pouMs/w,=kwhen 
taking 25 mg #mylprcparmlamine plus 100 mg caffeine t.i.d., 
and 1.4 gmrds/week when takirq a,sin$e 75 xq dose df 
#mylpmpanolamine;durirqthewashaxt(plao&o)phase, 
patients lost an average of 0.63 ~/'wz&. 

Bradley (14) ml&ed that @enyl pmpanolaxC.ne at either 
Qr;e~safeardeffectiveina~ati~of~patients 
with stable, amtmlled~ivedisease. 
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3. mdlev, M.. ad J. Raines: IBbl e-blird safetv ti efficaa 
evalu&CiOn Of chenvlDrownOhmine HCL in abese patieq+s b5th, 
cmtmlled hmertensive disease. B at: Fifth m 
)kdirrcr of the North 2urerican Association for m stuefv Of 
cbesiti, Banff. m. Canada, &XX& 25-28, 1988 
meference 15) 

. ~a~~,Bradlw~~= (15) otsexved no 
signifiant differerms ~stadiqorsupinebloodp- 
or heart rate be&men grcqx of hmive patients given 
either 25 ng PPA HCl t.i.d. plus dietary restrictions or 
placebo plus diet for 6 bmks; PPA was significantly superior 
to placebo in pressing appetite ardprdumd significantly 
greaterweightloss. Neither~tmerRmsultedinany 
ac?versezmztions. 

Seventy-bmadultobe~ akpatimts withstable, mntrolled 
h-ive dism6eenteredthi.s ranhnized, darble-blti, 

parallel- stujr0ndmtedwer6~eks.?he~~Aard 
placebgrwups~axparableinba~~cteristics 
including age, maritalstatus,bdyframe,baseline~ 
weight, idealbdyweight, ardperoerrtwendght. All 
participants bme mquix& to folluw a daily l250-calorie, 
nutritionally balanced diet plan thruqhak the sbdy. 

mpan3dtobaselinemles,thereennoclinicdlly 
significant c%aqe6 in blood pressuresorheartrateinthe 
gmup given EPA. Ina&iticm,themwemmsignificant 
diffmmcesintbe5evaluesb met3Jotm4a~grarps. 
FPA wiis significantly superior to placebo in sqpmssing 
appetite. Plerewa6asignifiantdiff~ inlmm 
amlativeweightlQssperweekbetmen the PPA (0.79 
puzxI/week) ad plac&o (0.50 m/w&) graqs. 
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Sixty of the 72 pkiknts Ccmpletedtthe 6-creekstudy; eimt 
given PPA a.& four given phaebo withdrew for variolls ~~SWLS 
unrelatedtotteatmoent. I[t&dmtbedeterminedwfbether 
tksubjective6ideeffec&reported(~,tingl~ 
hanis,-, i~Y~p8~lergicpxuritis,urimry 
fmq.wq, u=t+e aWM, dizziness) wem related to the 
studymedicationordiet. rheinvestigators~~that 
PPA is safe and effective, for a&s pkients with corrtroll& 
hypertensive disease. 

4. . &Xi. D.M. et a.: Does DkwlD~lm affect blood 
pressure inmildl~h~~H~~~ive mtients? presented atme 
J4eetinuofthe Sccietv ofGeneral back: 
&merican Collwe of Rwsicians. Wan, D.C. (1988) 
G&f- 162 

Omri et al. (16) fm that, when taken at De5 doses 

(25 ng q.i.d.), PPA did mt cause clinically significant 
&arqesinbloodpmszum or heart rab in patients with 
stable, mild h-ion. 

33 this prospective, dauble-blind, plaoebcrcantrolled, 
cmssoversk&yenteringsubjectshad&ble,mild 
hypertension (systolic blood pressure < 160 xun Hg; diastolic 
blocdpressure <lOOwHg) aMwere on: (1) rm dnqs;. (2) a 
diuretic; (3) an arqiti~-mzym *itor; (4) 
a betz-blocker;or(5)acmk&x1timofthesedrugs. 
SubjecBwereraMunlyassign&tO~pPAorplao&o for2 
andl/2daysduri.ngthefirstwe&ofthestudy;the 
follawinJweektbe~~graqffwere~.onthe 
semMdayofeachtrmQmt,m&latory blocdpressurmwere 
measuredlusinga24-harrblood pms6lEem* (Halter). 
IhedaseofPPAwas25rrgwexy4bcm 
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(lb0 xj total daily dose) 
l ~~~yevaluatethe 

cxdiovasadareffects, ambulatoryblo&~ressuresarr!w~ 
rates~IwnitoredaXltinua1~lyfor24harrs~~ 
treatntwithPPA. 

mentysixsubjeckwho6emeanagewas57yearsparticipated 
intheStld)% memandiff- intheczdimar 
valuesforthe24=hcur2ecPrdirrJsinthephenylp~& 
amI placebwtn=tment gmq% wee: systolic blood presfllre, 
0.4 mm Hg (p > 0.5); diastolic blood pressure, 1.2 xm Hg (P> 
0.2); ard heart rate, 0.4 beats per minute (p > 0.5). No 
adve?xereactionsWemnoted. ItwasconcludedthatV~PPA 
doesnotcause clinically significant inzreases inblood 
p~~ardcanbeMfelyusedinthestable,mildly 
hypeHxnsive patient." (Referenae 16) 

Anotherclinicalsbdyinwhicha24-hm bloodpm 
Ho1te.r mnitoring devicewas employ& is Gmdmn etal. (see 
Section 1I.C. an3 Reference 8). 

When given at the relatively high dose of 150 xg per day, 
mcketal. (17)&~e~edthatpPAp~rw, 
significant &axqes in blood pmssureorheartra~inbe5e, 
hypergl~cpatierrts. 



tilm5 weekly. 

Analysisof~ianzshmmIther?e~msignificantdif- 
ferencresbetweenptrerrylpraparrola am3 plac&xHmaWz3t 
glxxp re: heaxtrate,bloczdpmsure or fast* gl- 
conoeemtions. onepatiWItaqlained0fadv~~c&ns 
(dizziness) tiwastoldtotakeom~edaily insteadof 
is-m. 

6. Biamioni, 1. et al.: The p3tent D-r eff& of emlDm 
panolamine inwtientswithautonmic *wt. JAMA 
258(2'): 236-9, 1987 (Reference 181, 

Biaggioni et al. (18) studied patients with severe autunmic 
ixpaixmnt~f~25nyPI?Acan produce significant 
increases in Systolic, diastolic a& man arterial blood pm- 
ares within 3Ominutespo6tdose. Biaggioni etal. stati 
theyhaveusedthis PPA-ticedpressoreffect thera- 
pwticaUyl% ixrpmvethe functional capacit=yofpatients 
with orthostatic hyptension." Placek, amtrolamswemnot' 
usedinthisstudy. 

Biaggioni et al. (18)' coM~ct& an open, siqle oral dose 

1 It i6 of6ane intemstthatthe inve6tigatczsnmkethf2 foilaJirrgm 
Matrwealingassertioninthetim Thedextmtiof 

racemicmixtureof 
thednq, which titheonly fomwaihble inmanymmtrie6.w PPAi.n 
the U.S. is xadc nomphedrti. Xost 6tMies in whi& the relative 
patencies of the l- arid d-W of rmqhedrinahavebeen~ 
hav~fanrllllo~~significantlymore~~~thand~ 
drine. OntheotherhaM,d-nowine,yetanotherstere- 
oisamarof PPA, hasbeenfaPdtobeam~rep&mtvasoactive 
6u&tmcethanl-rms#xxWne inscrCre6tu3i66. Zhe ime6tigatzxx1 
stabmntreflecbtheamfusim enpdemdbytherela- 
tively mtplex stereochanistry . (See section IV. below for 
further details.) 

. 
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study of the pressor effe of PPA in 14 patients witi 
autmanic dysfumtion- thesevenmales~~enfanales 
sbdied ranged in age frCm 55 to 80 years (mean 66.78). All 
patientshad effemntaubmnic failure&aracterizedby 
orth~tichy@e~ian,akxxxmlaukmanicsflexes~an 
abmmEil nore.pinqwine W to upright pasture (i.e. 
subnonml i.ncmBe) . 

patierrtswe.readmittedtothestudyaMteratleastthree 
days prior to dosing. Allmdicatims andmethylxanthine-aan- 
tainkqbeverageswereprczribed. Adietmntaining 3.459 
sodiumand 3.12 gmgmtassi~dailywaspruvided. studies 
were perform2 with patients fast* in the seated position. 

One ofthepatientsvas an insulindepedent diabeticandhis 
dysautonmiawastha2ghtcausdbydiabetes. Threepatients 
went thought to have Shy-Drager syrrdrane (autmanic failure 
associatsd with central nema2ssystemabnormal.itiesarri 
degmemtion of pmgarqlionic qxpathetic neumns anrl 
charackrize2bynormalbasal blood levels ofmrepinephrine, 
lack of qxrsensitivity to the blood pressure elwa- 
effects of norep~ine - e.g., tyramine). En of the 
patients hadidiopathicaukmanic failure (alsoreferredto 
as primary orthostatichypotension). Idiop&hicaukmanic 
failure is associatea with dqermration of po6t-gan3lionic 
qmpaeticrmmns, isnotas6ociatedwivloentral- 
qstmahomalities,ardisdura~~edbyla~~blwd 
l'lo~k?#lrine1eV~6, sqemensitivitytothepressor 
effects of i.v. nompine@xim ard blunted reqmses to chugs 

aid-l cause releae of noqinephrine. 

Blood p- mheartra~weem?!andd au&xnatically 
every five mirartes with an cscillmstric blood pressure 

r (Next page, p1-W 
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zwnitor(Dinamapj "tor&tmecrbserverbias"anclresults 
ctpressed as the mean of the thrwvahes for each15 minute 
cbservatian period. 

Afteral3minutebaselineperiod,ninepatiMts~given 
251q im&iatereleasePPAtablets. Because ofsignifim 
pressoreffectsinthe~ine~iti~seeninthisgrarpof 
nine patients, l2.5ngEPAwasgivento five- 
pati~whohad~ orulostatichypotemion. Blood 
pm and heart xate were measumd for 105 suimtes after 
dosiq. Iwnarterialblooclp- wascalaiLatedas1/3 . 

systolic plus 2/3 diastolic pxs6u-z. 

Reydiigthe firstgmq ofnine patients, allbuttwoof 
the patients wee significantlyh~ive inthe supine 
position (a characteristic of dysautmmic patients), all had 
pmftrurdd- inbloodp- arrlxwthadminimal 
&angeinheartrateon6&mIing. Mmnsystolicblocd 
pressu~,diastolicblocdpressure andmanarterialpre6sm-e 
al ~signifimntlyandplateauedab~&~h~ 
pst-dosiq intheninepatien~given25mgP~A. Then~was 
nodangeinmmnheartrateafWa~timof25nrJ 
PPA. Systolic blood pressure axA diastolic blood pressure 
responses to 25ng PPAamngthe fivepatients de&&t& 
%evf3W (i.e., orthostatic decrease in systolic blood 
pressureof~90mnHg)wemsignificantly~~~in 
thefowpatierrtsnotmn6ider&mvezlelyaffectedby25ag 
PPA. Despite W Systolic blood prmsu~ immass of 71 
am3 77 mu Hg ad maximal diastolic blood pmssure inmwses 
of36arrd38mHgnopatientreported~. 
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affe&ed,tt were given only 12.5 ng PPA. !the nrean w- 
orthostatic decrement in systolic blood pm for Ume 
five patients was 106 2 6 mm IQ. The 1~ dose of PPA (12.5 
ng) caused changes in systolicblo& m, diastolic 
bloodpressure ardmeantartdal ~Simil~toth~~e 

seenwi~the25~dasead,aswitithehigherdase,m 
changeinm2anheartratewas6een. 

Intheirdiscussion, Biaggionietal. (18) ticatethatthey 
have s8~ significant h ypersemitivity to the pressor effects 
of al@al-agonists ard to the hypotmsive effects of 
beta-agonists indymutmmic patients. They also point cut 
that PPA isthcughttocauseitsvasoactiveeffectsbyboth 
dimAaryiixiinctnrechanisrrsard~,the6tudyresults 
werenot atall-. Interestkqly, the investigators 
consider the PPA effects they dmmstra~tobe~tially 
therapeutic~sta~theyhave~~saneoftheir 
dysaukmmicpatientswiththedmg. 

Of iqortance is the factthatautmmic iqainwntofthe 
mqnitMedescribedinthis6bdyisveryrare,9ndbecause 
oftheir~~logy~~patients~dbeawareoftheir 
condition ti tier a doctor's mre. And, as motioned 
akwe,adoctorznightwellamsiderPPAof~icvalue 
incertainofthesepatienw 

This sectiondi=msesthmestUiesbyPentel etal. (53, 54) aM 
Iaket al. (55) whohavempo~A&kffe&s ofpPAon bloadpmssure 

#atECmlote.Rtirelycons~ti~thenrainweightofthe 
~1khedli~~ardtherecentstUiesdescribedinSections 
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II.D., 1I.E. arKI III. in tus sta-. 

studies- usirq stuaypzgdations sizes of 10, 6arrl6 
nzspectively- provide~rtforthe~~~~imthat 
PPAdoesmtpm%cecliniczally~dmqesinstaniiqor 
siw blaod pressure at CIPC mumm3ed hses (25 ny m or 75 xrg 
w l ThesestudiesreportmeariingfulincreasesinslIpineblood 
press~reinno~ive~ subjsctsgivena75mghk3diate 
releasedose of PPA (Intel etal. 54) orgiventwo75mg 
sustained-release mpsuhs of PF’A (Idke et al., 55). 

. . 

In~tcantradistinztiontothese~esarethefirdirwJsof 
Remall ard IiMqvi6t (4) Mm -z-t& on a 6tMy paprlation of 70 
thattheyabserved~elaationinbloodpressurein~~ive, 
now subjects on 50 mg b.i.d. or 100 w b.i.d. Mate 
release PPA forthreedays. 

Given the differences infMingsammngthesestudies,~very 
zment~e6havebeen6ponsomdbySmithKlinecmsumrhroducts 
(19, 20) arKi CIBA o3nsumr Fhanna&icals (21), as described in 
Section III below. Theseadditional studies~fithemrkof 
RenvallardLirdqvist (4) thatthedo6e associated withsignificant 
cardiomsculareffects is atleastthmetimesthe~ of PPA 
~forUICusageinCanadaz&theUnitedStates. 

Of additioml mm are the fin%qs by Rlackbm et al; (2) 
anastudyp3pulaticm of 881subjectsthatthemag.nitude ofthe 
p~effectdqenkmbaseline~insicsynpathemimetic 
activity- afiMi.rqsLplportedbythedata~aboveon 
effects of F+PA in hyperksive hiivi.&als (See Wle Ct pages 23a, 
W l AspointedaRbyBla~etal.(2),~~subjects~ 
safetymsnmtfeared for,t+&666,tho6ewith6lightly6l~~ 
blodlprressure,oranya~trtrirr;ic~~cactivity 
haveanequalorewngreaterMf*margin.w a‘LisfimS,rqi.saUo 
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sqqmrt& by PentellS Claim (53) of an inverse relationship be-~ 
the~~doseofPPkardthegreatElst~~increaseinb1~ 
pressure(althmgh,seeinwdiatelybelow). Mditiomlly, the 
smithm.ine~- WdemmstmWatachy@ylactic 
reqxmsetomltiple dc6es Of FFAtii would furtherwiden ~F+A's 
maryinofsafetyas anUICiqr&ient. 

Eqlanations for the diffezxmces ~~SMieSI&3ybddSfXl 
on a number of considerations: 

a. Pentel (53, 54) an3 Iake (55) used small numbers ofsubjects 
and made no effort to scn32nClUtplacebOrespordersaswas 
the case, for example, for the SmithKline Qnsumr F!teucts 
andcIBAconsurrrer Rwmaceuticals studies (19, 20, 21). 

b. lhe studyby Fentel etal. (53) mporkdthatthe 
relationshipbetweenthexrgjlcgdose of PPAandthegreatest 
immaase in supine Systolic (Imt not diastolic) blood 
pressure w basedonone individual, theexclusionoftich 
reduced the resultstonmsignificancre. Such sensitivity in 
thedat&asemkesthefiMiqssuspezt. ' 

C. As Stated by Morgan et al. (56) in relation to the first part 
ofthesecotiFentelstMy(54), 

?Io~impo~tisthema.$za~a~he 
2 
mpotithatthepmcedure &tileblti, 
mthis~ferstothedcJ6inJofpropranolol; 
PPAdOSiBJwaS amamtmlled. All five 
subjectsweregiventwodmesof[~atrc- 
rehase] PPA m 6uaxssivedaysinthesame 
order, 37.5 ny follcmd by 75 Ifg. me 
artcaneofthis~~wasanuneekltrolled . lnlxtum0fdnqeffectardanxietyca~ 
buebydmgdo6ingandthe~irrp_n+ill 
pxm3Aure. This is not a minor criticism.*t 
(Eqbasis supplied) - 



Morgan etal. (56) conclude the Penklstudy (54) is '*an 
imdequatelycmtrolled~imenLtt 

d. The safetyprofile of PPA is augren~throughamlyses of 
advezsedmgreactions(AD?s)repRedtobe~ia~tith 
PPAi.~theplblish&literatureardinFw~sSpofitanecxls 
R=porti.qsystem(SeeSectionV). TheseALXanalysesdom 
supprtthe~ A.sed by Eerrtel et al. (53, 54) ard 
Iake etal. (55) anddmmstxa tifmnmarketqxriman 
acoeptablemarginofsafetyforPPA~~Qndlsobedrawn 
fmntheavailableclinicdldata~abwe. 

cemplete reports of the pentel et al. (53, 54) aM I&e et al. (55) 
sM.iescanhf~in#e~ 
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. 

nlse recent studies (19, 20, 21) perfornred by SmithKLine CmsunEr 
PmductsaMCXBAorarsUmerRrarma~~add~ticml~rtforthe 
6afetyofPPAasanUICactive~mL The%zshxliesmdmeusing 
prvtoco~B3Utiated~ the 6pcmsxs a-d the U.S. Food arri Drug 

. . Mmu5tration(FW)arrdarecarr;istentwiththeprb1isheddataa;K?llsrcr? 
above in sections 1I.D. ti 1I.E. in mnrubns' we subjects and special 
patient papllations. A6unmqofthekeyfirdiqsfranthesestudiesis 
provide in Table D (page 36a). 

Fromthese recent studies, the followingamclusions canbemade: 

1. a. Are&&ion inthepressor response after multiple doses of 
PPA - a tachmylactic effect - cccurs with mive 
dosesof100ngFFAwhena~asmaartedoseafter 
several plaoekr days, after b.i.d. 50 ng PPA Dow, ard m 
given as a siqledailyW for 5 days (Refw is); 

b. This tich@ylactiC effect is a favorable attribute of PPA 
when considering multiple 
syqtmts, for ewmple; 

2. The dose of PpAassociatedwith significant mM.icmsml ar effecb 

dose therapy for cough/cold 

isatleastthreeti.mesthedcseofPPA~ for UIt usage 
inCaMdaandtheUstaStates(Ref~20); 

3. Inmwses of 10 ard 20 m IQ in diastolic and systolic blood 

P-#respectivelY- WhiChaXX?wellWi~thethenonaal 
range of 24 hcrur blood ~mssumvariatimsc%scribedbyPi&er~ . 
etal. (2) ardHarshfieldetal. (Refexmce 3; se alsdseetim II. 
B. above) --dbeexpezt&to~withixmdiaterel~vPA 
in6olution form at adose of 120xg--mximhlythmeW 
the UIC -cold h (Ref- 21). 



@iLtiDle dase 15 
100rfgIRgdondzly6 

5-l5** 
501q~pPA~nday6 

5-9 & ll-14** arxI 
100 q PPA on days 
10 arKI 15** 

100 ng IR FPA on days 
10 and 15** 

** Placebo: given on the 
othffdaysofthe17 
*Y 6-3 

Asxrxkmd~ 15 
50, 75, 150, 250 

Rq IR PPA 
placebo 

mtadanmrstrate ata&y@ylactic 
?mrmspcm2withm- 
lve+ses of 100 nq F'PA Mien 
~asanacuted06e 
cLfter6ewralday6mplacebo 
after b.i.d. ~C&IXJ, and when 
givenas a sirrgledailydose 

m*Y 
VOlun~ 

Thedcee of PPAassociatedwith 
significantcardiwasailar 
effecki i6 at least three 
tixes#e-Urcdose 

. -doses 12 
12.5, 25, 50, 75, 

100, 125, 150 
n'q IR PPA 

3R=i3Im&iaterelease 
SR= sustained, orcontmlled, release 

I . w h=eases" in blood 
PWWze6eenfhstat 
10~l251ylRPFA. ocnpxrter 
modeling projected 9nemhgm 
immases" at 120 mg IR EPA. 
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A brief description of these studies (19, 20, 21) follaJs, and nrore 
detail& reports of the same studies Onbe fa.& in them. : 

A. thKlinecbnsunrcr~ : arsafetYofozal 
. gniLtiDle doses of rhnvl~l~ @f- 1 91 

sxnithKline~Proc-;tucts Bk a study (19) to determine 
whether suaxssiveti ofPPAwculdbeassociat&witha 
tachyphylacticpzxssorzsponse. Inf=t,M.~wasfatlndtobethe 
case. 

Fifteen adultmdlesubjectsiderrtifiedas~~tothepressor 
effects ofhighdoses of PPA cutpletedthis17-daydwble-blti, 
placebo controlled, parallel tdchyphylaxis study. 

SubjectswereranhiLyassigned~0ne of thefollcwingthree 

A. PPA 100 ng q3 (Days S-15), plaoebo (Days 16-17) 

B. PPA 50 ny bid (Days 5-9, ll-14), PPA 100 IRJ (mys 10 and is), 
placebo (mys 16-17) 

c. Placebo (mys 5-9, ll-14), PPA 100 ng (mys 10 axI 15), 
placebo (Days 16-17) 
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cmmy4onlythcsesubjeckwithpedk bloodpm acee;ling 
170 nun Hg systolic or 100 mn Hg diastolic, or 50% of pBak my 3 
valueintkmmepsitiancmtinmdmth2~and~ 
-ZedLoth-fOranentiapled~imens. Nineoft& 
rtzmaillin3entered =bj=t==e~inuedbeausetheirmy4 
bloodp- peak~wleretoolow. 

If at any t&e peak WIFA-do&q blood pressures exoee=led 200 
mg Hg (or 60% over base&e) systolic or 110 mn m diastolic in 

eitherposition, the subjectwas- frcmthew. one 
subjeztwasdisantinuedfmfu3kher study when his systolic blood 
p-exceeded 60%baselineafterthe initial my4 1oowpP~ 
dose. ~insactivedosing,subject#6was~~irn;aedfran 
fwrtherstudyaftermyio (Reginrenc-iooqpP~) wh~~hi~qine 

systolic blood pressure exoeedd 60%.or peak at baseline. of 39 
entenzdsubjects,46%we~discontimedfzmfwther study-== 
of a placebo response durirq screen orfoolclwblocdp~peaks 
after maeivirg 100 erg on my 4. 

Pedk-insupinebloodpressux for %ginws A arid B 
'3-1y ocrurred40mirnrtestoLShoursafkrdcsing,whilepeak 
qinebloodp~ for Regimen C wes quite variable. peak 
~werpeakbaselineforeachregimtnonm~4,1oarrd15 
(allsubjecb mc&& PPA lOOrcg@) are given in WleE (page 
39a). 
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The major subjective syqkcm regorted was dizzi- 
ness/light-head-: 

Reginm A (100 mg dose) -5uqllocmplaints 
F2&men B (100 w dose) -4ampl#mrplairrts 
Fbqimzn C (placxbo) -4cuqhinb 

(100 mg -1 -26 ax~@air& 

The numberofsubjectswith~ sideeffects-: 

Nosignificant&argeswerenutedin cardiacrateorrfiythm. 

whennorml males identified as respotierstothepresscreffects 
of PPA were given single daily doses of 100 q PPA (R@mzn A), 4 
timesthewmmk ~mvedsingle dose of25ag, them blood 
P==J=peakd==== fmnthefhttothelast100rrrJdosewas 
29/13 in the supine position (169/99 to 1 40/86; 17% Systolic 
decrease, 13% diastolic decrease) and 32/9 in the esect position 
(148/96 to 116/87; 21% systolic decrease, 9% diastolic decrke). 

When subjects on Fteginm B m given sixqle daily doses of 100 ng 
PFAonthefixst,sevwth titwelfthday- BIDSOng F'FA 
dosirqmanblocdpmssm peaksfruathefirsttothetwelfthday 
decmased by 28/14 in the sk@ne pition (J75/98 to 143/84;.16% 
systolic decmase, 14% diastolic -) aH decreased by 44/18 
in the eact position (J70/101 to X26/83: 18% diastolic deerease). 

~subjsctsakl~iawCwleregivensirrgledaily~of100mg 
PF'Aonthefirst, -iWldtWElfthd2l~- BID plac&o 
dMng,manbloodpnzssure peaksfmnthefirsttothetwelfthday 
decreased by 17/6 in the supine positim (;175/98 to 158192; 10% 
systolic decmas, 6% diastolic decrease) aId by 34/11 in the erect 
pasition w99 to l22/88; 22% &lic decrease, 11% diastolic 
-1 l 
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ABase 
4 

10 
15 

BEase 
4 

10 
15 

CBase 
4 

10 
15 

%GChSlS: 
A 

B 

C 

116/74 114/77 
169/99 148/96 
144/90 127/85 
140/86 116/87 

116/78 l-24/79 
171198 170/101 
149,'88 138/90 
143/84 l26/83 

118/72 l21/82 
175/98 156/99 
167/94 150/95 
158/92 l22/88 

53/25 
28/16 

34/19 

24/X? 
13/8 
2/10 

55/20 46/22 
33/10 
27/6 

14/11 
2/4 

57/26 35/17 
49/22 29/13 
40/20 l/6 

PPA 100 xg qd (Days 5-15), plac&o (Days 16-17) 

PPA 50 ag bid (my~ 5-9, 11014)~ PPA 100 n-g (myts lo arid ls), 
placebo (mp 16-17) 

Placebo (mys 5-9, 11014)~ PPA 100 nq (mys 10 ti 15), 
placeb (Days 16-17) 

. 
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Ihe data dkmnstrate a tacfiyphylacticp-rresponsewith - 
successive doses of100ng PPAwhenachainisteredas an aed- 
~sweralaaySplacebo~im?llC),afterB11,5O~pPAdas~ 
(ResimMB)~whengivenasasingledailydose(ReginrenA). me 

. mction inthemzssorxzmmseaftermlti~ledcses 0fppA m a 
favorable attrikrte Of PPAwhenconsiderinytiti~le dw theraoy 
formqh/cold 6y&an6, allergic 6yn@ms m weightreductim. 

Ryan et al. (20) corrkcted a da.MebliM plac&o-w ntmlled 
parallel dose-range~innormdlhealthyvoluntxexstoassess 
the cardiQMscu1 archngeswith single oral doses of PPA. The 
~was~ificallydesignedtopushthedoseofPPAhighenou 
(~tO25OnqIRpPA)tO~eardaaluatE!cardiaMscular 
effecks. 

Ihe results shawedthe dose of PPA associated withsignificant 
cardiovasculareffeztsisatleastthreetimesthe~recornnrSrded 
dose of 25 rrrj PPA. 

Fifteenhealthyadultmalesbetzmzn 18 ard 40 years of age, 
body weigh- within 25% of their ideal weiet, participat& 
dose-rangestudy. 

with 

inthiS 

ckse abject (#14) had an entry supine blad pressure of 132180 
(manof3readigs),~eallothershadmtry6@neblood 
pm6sures _<130/85 a& slrpine heart rates 580 beati/hinu&6. No 
6ubje&hada~ryofmwtaldi60nk60rdnqakuseforfamily 
history0f6tmke,z!mnoal~1was OawrmedwithinonetJeek 
prior to the study. 



Subjectswererardanlyassigned 
reg* (10 subjects - Fteginw 

to one of the follawirq two 
A; 5 subjects -Regimen B): 

a. J?ebenA: FhenylPwlamineHCl Qpsulesgivenat Ohcrur 
Oil: 

my4 - 
my 7 - 

lX5OmgpPACap., 4Xplaaebocapse 

my 10 
1~50rrgPPAq., 

- 
lX251rgpPAcap., 3Xplaoebo 

my 13 - 
3x 50 g PPA caps., 2 placebo caps. 
5X5OrtqpPAca~s. 

on days 1-3, 5, 6, a, 9, 11 and J.2 subjects on -@.nm 
given 5 pla* caPsUl=. A 

b. Resina B: Placebo capsules given at 0 harr on lays 1 
tLhla$l 13. 

a. 

b. 

C. 

d. 

The objective study parameters criwia included the follcwim3: 

Vital signs (~locd pressure ZDQUl=E3t@ klereE=EU?Xl 
the supine pcdtion an3 after 1 minute starding specified 
times before an3 after dxug adminktmtion. 

Within tm wmeks prior to the kg- of the study; a 
ca@2te history, physical wamination, CIBC, SMAc-20, 
urinalysiswithsedinrent, 120leadEIGard&estX-ray (if not 
dmewiUxin61mMs)~performed. 

mnty-falrhmrHoltermni~riqwaspmomEdeight 
diffemtfztuaydays. 

1Omlblood scnrples forPPAplasmlwels~ mllechdat 
specifiedintervals preand~~&dosing. 

3 (Next page, pl==) 
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2j.n incmase of diastolic blood 
to 150% &seline 

pz7sam 2100 m HJ or 

an incmase-of systalic blood PIXSSUS 
to 250% cg%aseline 

to 370 m Hg or 

the~ofabnoxxmlRSaxrplexe~orcardiac 
CoMuction that did not omxduringtheplaceb 
period. 

f. Cmlythe firs'tdatasetforthose subjectsdosedtwice at a 
givenlevelwereused indataanalysis. 

90 AnEKl;wasdone ifan irrlicator msponse ocamd or if there 
was a subjective canplaint. 

Subjective ~melicited athcmrlyintervdl~past~ing. 

Regar&qJtesults,aa@etelistirq of mspmses for ejects 
mPeet~theinlicatorcriteria(seeabcrve)arelistedinTablesF 
anlG(pages42aatrl42b). Thedata&medanirneasd~ 
of indicator respQLses (BP 1100 ng m diastolic or 170 systolic, or 
irrcseases ~50% of baseline values) with of PPA. One of 10 subjecB 
mspoded at50lgl,htthe req#rrsewasnot~-an 
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!t!ABEF 

INDIc?mRREsKEEs 

A (Active) 50 mg (10) #I2 

A (Active) 75 w (lo) #3 (black) 

#15 (black) 

#U (black) 

#3, 15, 12 

A (Active) 150 q (6) f+l 

#ll 

#14 

#l, 11, 14 

A (Active) 250 q (2) #9 

#lO 

Supine systolic BP 180 @ 40-60 
nlin.mse%px3~-noirdica- 
torrespmsemntimmd 

Supine Systolic-BP 2 50% &se- 
line 40-60 min. (108/72 - 
168/94). FtqeaM - BP 172 @ 40 
ni.n.@601nin. 

Supine systolic BP 178 @ 40 min. 
~tg.zl~ 190, 188, 176 @ 40, 

I . 

Supine systolic BP 194, 188 @ 
40, 60 min. Repeat&i: 2 50% wer 
baseline (108/56 - 160/86) 

Nofurtherdosbq 

Supine systolic RP @ 80 min. 172 
0rUmstatichyputensicmat4 hr. 
W/48) 

Supine systolic BP 194, 184 Q 
40, 60 min. V BP 184 Q 40 
xdn.RepeatdonmddLlenge 

Supine Systolic BP 182-194 40-69 
min. Emit systolic BP 178 Q 40 
min. Supine diastolic BP 104-110 
60-72 min. Given Cateprs (X0) 

Nofuelardosing 

Supine systolic BP 184, 178 Q 
40-8O~h.sUpinediastoli~Bp 
104-108 Q SO-lOOmin.Emct 
diastolic BP 104-108 Q 40"-2 
hrs. 

Supine qstolic BP 186-270 
40-120min.SupinediastolicBp 
102-110 80-120 min. Erect 
diastlic BP 106 Q 80 min. Given 
-f=P=s W) 
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TABLE G 

OTHER RESPONSES 

pecrimen Subiect JIesDonse 

A (Active) 50 mg #3 Day 4: Erect HR 2 50% base- 
line (78-122) 

75 mg #14 Day 7: Supine diastolic BP 
2 50% baseline 

Placebo #4 Day 12: Erect diastolic BP 
2 100 

Placebo $9 Day 6: Erect HR ~50% base- 
line 

Placebo #11 Day 6: Supine HR 1 50% base- 
line 

Placebo #15 Day 3: Supine HR z 50% 
baseline 
Day 6: Erect HR 2 140 

B (Placebo) Placebo #2 Day 7: Erect HR 2 50% base- 
line 
Day 9: Erect HR 2 5O%'base- 
line 

Placebo #lO Day 10: Erect HR 2 50% base- 
line 

(Next page, please) 
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rechallengeard hewascontinuedat75q. Threeoftmsubjects 
responSdat75ag (allhadtransient kzxases in supine systolic 
blocdp- ---the respahlder at 50 ug). Thnae of six 

subjectsmqm6edatl.50~~~oftwosubjectsat 250~. 

decreasedevenas plasmalevelsmtminEdelevated. Plasm levels 
?zedned elevated for fax hours. 

peak-in supinebloodpnzssum for Regimen A (PPA) 

g-lY osurr&4O~to1~afterdos~. Theaverage 
p&incmsesinslrpineblocdpmssum for PPA cm-par& to placebo 
were 17/7 mm Hg at 50 ng, 24/7 run IQ at 75 rq, 42/l.2 xmn EQ at 150 
q ard 78/32 mm Hg at 250 xq, suggestiq that significant pressor 
XtZSpO-tOPPA~ associated with single 
Of75nyanWIigh~. peakhcmasesinthe 
carrparedtoplacebogrwppeakwem: 

imediate tieas dces 

active grtxq as 

nmFkfImmases(Allsubj0cts) 
JFWPlacebo 

50 mg (10) 17/7 
75 nq (10) 24/7 
150 w (6) 42/l2 
250 w (2) 78/32 

Pedkin=reaseswerplaceboi.nsupinebloodpressures oftitivs. 
blacksubjectswem: 

PEB/Plao&o 

50 mg ~~‘“‘- (3)" 
75 Ilq 17/3 (7) 42/17 (3) 
150 w 42/l2 M - (0) 
250 ug 78/32 n0-t dosd (0) 



- 44 - 

mb fm El* jbf&Mrm w h - 110 significant 

arrhythmiasorbarqe5incardiaC~tenotedinthe24~ H01t.e.r . 

mnitzingatany of the doses studied. Subject #7 (RegirnenA),s 
natedtohaveW~~plaaebomy3, hadnaHolterchm3es 
after z&mbkbation of 50 mg Md 75 ng PPA. Hcwwer, this subject 
was~frcrmfurther6Myafterplaoebomy9because0f 
~~v~~abartbaselineE@lter~. Subject#8 
(Regimen B; given placebo ahlly) was nuted to have pssible 

. N ventricular ~~ycardiaev~mplaoeboDay3, hadno 
wents~my~4,~wasdisccprtinuedfhmfurvberstulyafter 
plao&o my 6 for the same reason. 

&gmdixq PPABlood levels, levels of PPA in plmwere relatedto 
the&se ad&Gbed. For~chdosethemean@plasrcalwelof 
PPA(irtpnediaterebase)Wasde~bs~o~ardb~~h~~~~ 
f011Wig dusiq Plasma levels 0fdrugrPmainednearpea.k values 
duringthefirst4hmrsafterdosirrgti decmas&gradudllyfroan 

4to8hmrs. Sincethepressor~~seeninthe~were 
inallinstanoes very transient thfzrewasnowrrdationbehzn 
. mxeasedblod pressure andplasma levels of PPA. 

. 
Iwpxdmg Subiective SWrmtaw I the nrajor subjective sy@xan 
reportedonbothRsgimensAardBwas~~che(3reportsRegimenB 
plaoeb, 3 reports FGgimen A placebo, 3 reports Regk A active). 
Ckhersympbxs reported incldeddizi5ness/light-W, 
palpitations/irrqularheartrate, nausea an2 hestpain.~ 
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whenthe same ten subjects-givena siqledose of 75xqmA- 
threettiaolurent edoseof25Irgasanaml 

m- -ulmneanpeakdiff- werplac&ovalueswas 

24/7. Three subjects (#3, W, #15) experim significant 
idicator repones, ticfi w2re qa anre&allemqe. 

NDIE: Subjects #3, #U and #l5~thecmlyblacksubjects 
ixlti&inwA. The-peak m wer placebo at 50 nq 
for these three subjects was 42/3 as ccllpared to 7/7 for whitx 
subjecks. At 75 HIJ, mean peak inaease wer placebo was 42/17 as 
ccmpred to 17/3 for whib subjects. Thesethreesubjectswerenot 
i.nclMin further dcdq. 

Of the six subjects receivkq 150 lq PPA, three (#I, #ll, #14) had 
significxnt ~inbloodp-. Subject #l developed 
postuxalh~ion4haxsafterdc6ingarrlwasnot 
rechallenged. Thepressresponse inSubject#llwasmp~ 
on mchallexqe. Subject #14 wasgivencatapms (KI) 12 minutes 
after his blood pressman was detemimd to be 194/104. Elwen 
minutes after adbhtration of Catapres his blood pressure was 
164/98. Subject#14wasnutrechall~. Rreaverage~ 
increase wer plac&o for subjects #l, #Ill & #14 was 58/13, as 
anpamd to 26/11 for the other three subjects dosed with 150 xq 
PPA. 

ofthemnakLqthmzesubjeck,ane(#4)was*frcm 
further active d&q because of "off a& QI headaMW On the 
placebo days prior to 250 ny. 

Of the two subjects (f9, #lo) reoeivirq 250 w, 10X the recQrmended 
dose,bothhadsignificantirdicatorresperrrses. FwksqAneblood 
pressure for #9 was 184/104 ard 220/110 for #lo. Ihe IBM pedk 
incmase wer placebo was 78/32. 
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mere was 110 correlation between blood pressure -~Pl- 
1welsofPF'A. Whmpresent,thepressorrespmse was transient, 
lastingamatterofxnhutes, wfiileplaSZIh3level~ofPPApersisted 
atnearpeakvaluesformrethan4hcrurs.Thissqgestsa 
tBalpmato~m~-- wascuhr effects of PPA. 

Jn sumraq, the objective of this study (20) was to determine the 

cardiovas&Lar~mtEdWith0ral~tionofsi.qle 
inm&iatereleasedosesofpherrylp~l~HCl. -data 
shaweda.nincmasdocamm=ofpressorrespaklses~ 
significant with single doses 275 ng PPA. 

Tbseresultsareinagxemantwith mticms of others 
(Fkidenbeq, 22) mmemirqtheblood p-,dose-m 
characteristics of PPA, ir&mthqsusWhed hcmases inblood 
pressurein~~ofsubjectsreoeivings~leoral~of 85 

ng or mre. R&den&q (22) xxporkddosexxsponse&aracteri.stics 
ofPPAincludhqtransient ixmasesinbloodpressum of orM3-W 
ofsubjectsdosedat85mg~withonlyonetenthof~~ 
dosed at 50 ng. Wresultsticatethedcr;eofPPA associated 
with significant czmh '~areffectsisatleastthmetimsthe~ 
dose of WA moumw&dbythe~MvisoryReviewRmelm 
OverS (UIC) Cold, w, Allergy, Bmnhodilatorand 
Antiasthnatic FW3%cts (FRVol. 44, No. 176, Septeha 9, 1976, p. 
38312). 

bloodpmssure seminthfzp-sMyisnot~.Fimt, 
&mqesofsinilarmgnituIewemseeninsubjeckonplacko. 
Seccdly, the rxxml 24-ixmr xwqe of diastolic pmssum variatim 
basbeendetemhdbyPi&eriq, etal. (23) aMWield, et 
al.(24) tobemtheorderof46mIJgti90mHgbetWeenthe 
highest and lcwest diastolic axI systolic blood pressures, 
respectively. Thetransientdxqesseeninth.isstudyarewithin 
this normal range. 

(Next page, pl=.W 

. 
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C. s&m, P.R., et al.: The Effects of Mate y~lea~e 
'271-y71DR't3Zd~ HCl on blood D-. CEA Consumer 

Fkrmoeuticals. Edison, NJ. 1988 (Refemnce 211 

IhezsultsoftheCIBAstMyshowz 

a. A direct correlation can be described for blood pressure, 

Pl- Concentration ad oti dose of inmediate release PPA. 

b. Clinicallymmhjfulinc~~~~in bloodpressure werenot 
obsemedatinmdiatereleasedosesofPPAlessthanl25mg 
- 3.5 to 5 fold mltiples of the maximal Mate release 
doses~crrCdecmg~andweightcontmlproductsin 
Canada ard the U.S. 

C. Thedataonheartrateardbloodp~ pruvide widenoe 
for tacfiyplylaxis or tolerant totheblocdpmssum effects 
of repeateadosingwithPPA. 

pkthds: Naive healthy rmmtms ivevolunteers (5 females, 7 
mdles; 2 blacks, 10 tites, zmm age L+ S.D.] 28 f 6 years, m 
height682 3 im%es, ardmanweight143f20pamds) curpleteda 
sigle blind, risirq, S~.IYJ~W%JW amesamt of the effects of 
. xmedia~mhasePPAcnsupi.r&seaW3,arxi~sy&d.ic 
diastolic blood pmssures eudheartrati. Afterequilibration 

(Next page, ~1-1 

(10 
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minutessupir~,3Wnstes~and3minutesseat&),vital 
sign measuzplTlents - H&e in quawlicate in each position prior 
to dosing art3. at 0.5, 1, 2, 3, 4, 5,6,~8hauspost4osin3 
after plaoek, (twice prior to -0ftheFPAtitratimand 
moeataraManlyp~pointdEil%3thedosetitration) 
ad after PPA dosing (12.5, 25, 50, 75, 100, 125, an3 150 ny). At 
least48ho~~~in'k?XeIIEdbetwleen dosing periods. BzG’s wa32 
mined prior to eac% dosirxJ period ar6 2, 4, ard 8 haus 
pc6t-dosirg. Subjeckswwequeriedregarding~~out 
thedosiqperiods. Blood was drawn for assay of PPA levels 1, 2, 
3,and4hmrsaftereacfitestdo6einea~subject. subjeztswere 
dos&fastirgaJldthenreceived a star&rdbreakfastaMastandard 
lur&4hmrsa~thebreakfast.Smkirgwasmtperxn.itte3 
duringthestudyperia3s. 

SubjecLs continued in the PPA titration according to specific 
criteria amI could be withdrawn for any of the following reasons: 

a. 
b. 

C. 

d. 

e. 

subjects axpletedthehighest (1501rg) dose; 
Subjects experienced incrass inbloodp- or chmqes 

inheartratenreetiq pxedetennin& wi&rawalcriteria 
(systolic blood pressure in any pition 380 mn Hg or 
~4omnHgabcnrethe mqectivep~inglwel; . 
diastolic blood pressure in any position 2110 mm Ekj or' 
~30mmHgabovethe mspectivep~o6inglwel;or 
heartrate~l50ka~perminukor~45beatsper 
l!linUW~therespective~irrJ~~); 

Subjeckhadvitalsign~thattheimestigaixr 
interp~asirrlicat.ing~ti- criteriawould 
bemetatthenutd#;irg lwel; 

Subjects had poddosing Ea; abmmalities amsidenzd 

sufficientsweritytopmclt&e -dose 
dation; or 

IheFnvestigator~t~tthealbiectshaildbewithdrawn 
fmnthest&yforanyutherreasan. 
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?heinvestigatorcjuldrepeataPPAdor;einaarbj~iff~ 
onthefirst expsurewere equivocal with mgard to criteria for 
withdrawal fmnthe titration. 

pesults: 0f 20 subjects originally scmemd forthis study, l2met 
entrycriteria. &xxqthesel2,5ceaplMxdthetitraticm~ 
the l5Onydc6e,and7 (2 atlOOnyard5atl25~)metwithdmd 
criteria pertaining to systolic blood m prior to axxpletion 
of the titration. Nosubjectleftthestudyforsynptans, an 
adv~w~oraclinicallaboratory~~ity. 

Table H smmrizesthe1owestdoses atw5Lich mall, transient 

statisticallysignificant,)xrtnotclinicall~mwCmful,~es 
in~llpine,s&d,a~~Istmdirqbloodp- andheartxates 
WWZXlOtXd. Fbrdetailsandgrqkicckpictions ofthese fiMirys 
seethe fulltextarx3tablesti figuxs of&f- 21 in the 

-* 

AssLated,rmeofthedxarqesncbdinTable Hwereclinically 
manin@la~rdiqtothedefinitionsetforthbyWeintraub et 
al. (1). Clinicallymeanirrgfulchangesocmrredat~te 
~~dosesof125mgardakrve,whichareassociatedwithpl~ 
PPAamcmtrationsthat m&in txaass ofUn36easociatdwith 
inmdiaterekasedo6esin arrrentlyEEUkE!bdOIt~ 
prductsa@sustaindreleassUEweightcmrtrolproducts. 

FWzherwi~respecttosystolic blood p-, allhthmofthe 
healthyvo1- whoau@etedMesmayxKlnif~~in 
. I ’ 10 81 t 889 
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Theinvestigatorcould~taFPAdosein asubject iffw 
onthefizst ~~equivocalwithrega.rdtocriteria for 
withdrawal frmthe titration. 

J?esults: Of 20 subjects originally screened forthisstdy, 12n~t 
entrycriteria. Amrq~l2,5carplehdtheti~tim~ 
the 15onydise, aM7 (2 atlWmgardSat125~) metwiw 

. . criteria- to mlic blood m prior to canpletion 
of the titration. NosubjectleftthestMyforsynptaars, an 
adversewentoraclinimllaboxa~ry akxmrxmlity. 

Table H !summrizesthel~doses atwhich small, transient 
statisticallysignificant,butnutclhicd.llvmeaninerful,changes 
insqhe,seakd,an3sWdirqbloa3pressms aMheartrates 
W'ZRnoted. Fordetailsardgrryhic depictions ofthese fbdi3qs 
seethe full text ardtables amI figmxs 0fReferenoe 21 in the 
-* 

Asstated,~ofthe~notedin~leH~clinicdlly 
nmmqfulamxdingtothe definitionsetforthbyWeintm&et 
al. (1). Clini~ly~d3arqesoccuzmdatim&iate 
~easedosesofl25~ardah~~e,whicha~ass0~iat&tith plasma 
PPA wnoentrations that rmch in exaess ofthoseassociatedwith 
ixdia~releasedosesin currenflpEl&f2&dUD2~ 
prdu~a@sustainedrelease~wdghta3ntr0lp~. 

FUrtherwithmspecttosystolicblocdprpssure, allhlttwoofthe 
hea.lthyvol\pl‘t;eers whooaplekdthestlx?ylnanifested~in 
systolic blocd pressure HO m.n Hg at 100 mg (2 subjects) or I.25 m 
(5subjecb) or15Ong (3subjects). Thegreabstmean~in 
systolic blood p- was 29.4xanHginthesupinepoc;itionat 
thme~afterthel5OlYg~. Inthesupinearrj.seated' 
positims, PPA-ihbueedm insystolicbloa3Px~~&ceas& 
~~ybe~faur~fivehavspost~~,aneff~~ 
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standing 
100 Hg 

*No statisti&ly 

k-TOTE: For details and graphic 
textandtablesandfiguresin 

100 nq 

100 xq 

150 ng 

significant cAa!qes 

depictions of these 
F&femme 21 of the 

100 mg 

100 Eq 

* 

-noted. 

fidirgsseethefull ~ 
Appenaix* 

(Next page, p1-W , 
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&imsafterthel25agard150mgW. InthestanSng 
position, themximmmeanixmaseinsystolicbloodpressurewas 

wident. Atthe 15Omgdose,m~, avery clear big&sic (early 

Diastolic blo& pressure rspmSeS, t-qh srrEd.ler in lEignitude, 

-lYmmld tOdrug--- in systolicblood 
pressure. Incms~~indiastolicbloodpressure terxS& to plamu 

at,the 125 lrq and 150 ag doses. Maximerm man diastolic blwd 

pViIItheSW)h,W~,ard~~ition~-: 20.7 

mHg(thme~after150mg); 10.2mgHg (mhmrafter 125~ 

an315o~);and11.2mHg (Whausafter15Ong). onlyt%e150 
xrgdoseshowedatrendtamrdabi~ic~ simi1artothat 

seen for systolic blood pressure. 

Heartrateresponsesinthh~revealeda~taJarda 
dose-mlat&, bradycardicm associatedwith-kmt 

temporally slightly right-shifted from-earlypmtdc6ingblood 
pressureelevations. Thispattemwasmstabviausforthesupine 

heart rate results. 

mm-es, transientardp~~atrial contmctions 
in~lini~~yrm-thza~FRirrtervalpml~tions~ 
. ~,beisqmeninthrees~bjeetsatti~pPAdoses. Inno 
casedidtheynsultinwi- fmnthestudymInthecaseof 

PR4ntmTCtpmlagatian,the~ waspasi.tionanpPA 

rechdllerq?arrdmaybeeitheradirecteffeofveryhi*doses 
ofppAoran ~effectdueto~a@activati~frrlmblood 

P--J=- 
. .' . 

Usirq am&hematicalnmIeli3qtechnique,describedindetailin 
Refezme 21, to assss the tiatimship be-enperoentmin 

I' 
(Nextpage,P-=) 
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supine systolic blood pi ardpPAplascralwels, thecrty 

investigators aladated thatplasna PpAlwels of 385-390 q/ml 
tidbexx&edtoxaisethesupinesystolicblocdpmssum20m 
Hgw~ahrselineof110mn~andtoraisethet;upinediastolic 
bloodpm=ume lOmHgw~abaselintof65~Hg. Pus,the 
cIBAnzs3ewsdM: : 

"PpAd~~plasmleveldata frunthistrial 
iMicate#atal25mqoralimmdia+P-rP-lease 
doseofPPAwmldbeEq.hedtoachiwe 
(transiently) plasm PPA levels of 385-390 
ng/ml*" 

zheCIBAinvestigat0XSalsocon=lUkd: 

“Data generated in this trial h&ate that 
blocdp=ssum andheartra~~to 
imndia~releasedwes ofIIPAarew 
onatleastthreevariables: m,rnterval 
afterdo6i.rqaxdpositim atmxmmmnt. 
The sample sizes for this trial are too small 
toallc~ax~lusions,orwenmeaninsful 
speculation, aba& influences of age, race, 
sex, height or wei*t.~t 

Fueher, they stated: 

"mme.sultsofthesMyprwidestrPng 
supportfortheideathataltha@IPPAcan 
elevatebuthsystolicbloodpmssu~and 
diastolic blood pressu~ inallmasummmt 
positions, itsbloodpressure elewltiIq 
effectsarelm6tpraPzMntin~~ine 
positionard,bothmthebasisofdimct 

plasmPPAlevelsclaseto4001q1&alw~ 
usuallymlycmdnedinhealthy VolW 
withim?dia+ccLxha!xoral~OfCLbQUt 
A20 lTg." 

subjectsat~thatarewellabcnrethe25-37.5ngdbMges 
allmedUICfornasal~ activity (e.g., in Gmada) or 

for aidirg weight loss (e.g., in the U.S.). 



Fhenylprqamlarnine C+noS@edrine;dl-nowine;PPA)isa 
~tha&r&icagent,Simi.l~instructure, knstdiffemxlt in 

. 
function, fm aqktmme ard e#ledrime. PPA is used in over 100 

aver-the-cacmter(cTpc)ardprescriptionwlaicineswithanaverage 
of scxre 6 billion doses CoIlscrmed ea& year (see Table A for F?PA 

Pea lz2Jrmltly marketed). 

Norephsrtrine mtaht~~iisyrmnetric (Or Chkd) CarboTIs; thus fcrUr 

separate isaers ortwo&rsofenantiam@s, ormirrorimages, 
exist for norephedrine (Table I; page 53a). 

mite structural similarities, sicmifimtchemical. ~vsical and 
phammcoloaicaldifferences existbemthe fournorerhedrine 
Jsmers andtheirracemtricmixtures . Carefulattentionnmstbe 

paidas~wfietherp~identificationardreport~of~ 
ampax& in studies which describe their actions has been given. 
III a nmber of imtmces sucfi. care was not given (31-36), Md 

. 
confusion regadmg PPAls safety resulted. Section IV.B. belckl 
explains the mrs made in these studies (Referenoes 31-36): 

PPAisaracemoramixhveofequal anamts ofd-noqhedrine and 

1-mwjne. mesebalEm?m2assodescribedas(+) 
norephedrine ard (-) xmre@edrine with the d or (+) am3 1 or (-) 
referrirgtothe isaTlersabilitytorotatepolarizedli~t. PPA 
has an cptical rotatim of zero due to the 50:50 mixture of d-m 1 
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isanersthusea&isarl=r czua2elSaJttheuthersabil.itytorotate 
polarized light. mrmltly,thereismapparerR~ialLlse 
for eithermre@edrineiscmeral~;hoklwer, the d-form of the 
secmuetofrm#sdrine~~(d~i)has 
~rnarketedabmad(Fumpe,Mideast,Mricaarrdpo6siblyother 
regims)asb&hanamrEkicarsdaSa~ant. PPA(d,l-nore&? 
d.rh),whilechanicallysimilartod-WineaM 
shmbpppeti~ sqp=-=t prcpertiesisr&astimlant,adPPA 
isneithersold--risitused-fforthat~. %his 
emnple of structural differewes in isaws (i.e., PFA vs. 
d-norpseudoe&edrine) deawrstrateshcwminorphysi&-kem.ical 
differences canyield funztional differmoes of major inpow 

#3amao3logically W-Hoff, 25). 

Earlyplbliskdstudies denvmstratedphanmcologicallydistinct 
effects.ofthevariCUSoptical isanemofptmylisapmWla, 
sud1asm~inean3norpseud~ine. Ebirbild&Alles 
(26) ranked such isanersaccordigtothedqreeofdnq-iniuced 
locaarrstoractivity inmioe. Witi (+) aqhetzmine ranked as 1.0, 
thecompandthatcaus&themstl mractivity, theremining 
ismeric foms were ranked as follows: 

(+I 
I:; 
t-1 I-1 
I-; 
rE1 
(+I 

1.0 
0.25 . 
0.10 
0.04 
0.02 
* 
* 
l 

* 

l 

*Stimlation mly occurs atlethalksesorrrearlethald06es. 



d-Norephedrlm 
1-Norephedrine 

Phtnylpropanolmine 

1-Norpseudokphedriht 
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mepblishd resaxrh of Griffiths et al. (28) isTd Sduster and 
J- (29) ~rtthegenerdlcoklclusiontitseemiqlyminor 
wnfiguratianalor structurdldiffVdu!etoU 

(aw-*ic) cdrbomcanpm%.mdrmaticdiffemnoesin 

m=WY* Intbse~esC+)mrephedrinedidrmtactasa 
~~~~~agMtonthebasisofselfinSecti~.in~ 
primaW,tienxxtmeent Fhenylethylaminesdid. 

More recently, Arch et al. (30) dsemed the followbq in 
genetically~~nonoalmiceeatingadlibitumormeal-fed: 

1. only (-t) no~edrinedep~weightoverthe28-daystudy; 
(+) norpseudoe+drine was active only in early qmssion 

ofweightgain; 

2. (+)m~oe@-&rine mre effectively increased energy 
tzxplditure in obese xuice than (+) noI?qkdrh; 

3. While (-) ephedrine ard (+) pseudoeFhedrinewemcup.mble 
in r&u&q lipid mtent in W mice, (+) 
mq6eudoe@&rinewasmoreactivethanother 

Fhenylw=TY-i- in mrmal mice. 

~enzfonz,unl ess fornul . . ationspaarketedulvaricusaxmtr ies am 
jdenticalwithmstxcttbtherat . . io and auantitxs of these 

. . . 
jmantiammhs.humanADRdataan2an2-mltaxlcol~rcal~ taonone 
formulation shauldmtbe amliedtr, mfetvanalm of other 
forxmlatims. 



&ginning in 1978, a 
Homuitz et al., 32; 

-, 36) -PM 
Australian diet aid) 

seriesofsixarticles (Wet al., 31; 
Kin& 33; Lee et al., 34; Horuditz et al., 35; 
pressoreffectsinhumnsusirqTrimlets(an 

* * whichwaslabeled[~ly]aswmum3q 
_ " "#mylplxpanolamine. 

The results of Homitz et al. studies (32, 35) have generated 
amsiderable anxiety abmt PPA's potential for vasoactivity, 
&czuseHoraJitz et al.depictedadrugwitheffectsdifferentfrm 
thoseseenwithfm~ine(PPA),pasttip~. When 
consideredonits facewithoutcritical evaluation, the results of 
theHoraritzst&yaFpeareddramticwithblood pressumsupto 
190/140 mm Hg requiring antih~ive theraw in 4/37 healthy 
normtensiveyanrgvolunteerswithin 2.5ha1rs or oral dosirqard 
with l2 of the 37 subjects attaining a diastolic blood pressure 
gn&certhanlOOmHg Thi.ssbdyinconjunctionwiththeukher 
similarrepo~wwzinstnrmerrtdlin~~Trimoletsfrunthe 
AustralianoTcmar~t. 

Ha'ever,thm~featums oftheHo?mitZ'stxdy,whi&bemrzknuwn 
afterpblicationofthesWdy, shmthattheseries of sixpapers 

reportirrJ- AustralianTrimolets~ience~not actually 
repo&iqontheeffectsofPPA (Moqan, 37). Fixst,Horcwitz et 
al.cralyreportedthefnSredientinTrimoletsas"85ngof 

NfwU=w=l=j.= per We, l4 m further information being 
offered. Lae et al. (34) and Fxewin et il. (31) described the 
iq&.ierrt~Tr~letsasrwruaaemicmixtures- "ml-. 
~1amine"and"d~~amine", respectiveljl (Ebrgant 
Reference 37, page 189-190). aIelnicalanalysisofthep~ 
Trimletsplrchased inl984demmshatzdthatrmorethanone 
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phmehylamine may have hem irmrporated. Analysis mted 
differentTrimletip&&@s to&tainthe no&c formof 
noWine or d--i+ l-never, the acetual content of 
Trixnletsusedby Homitz was mverclearti could&we- 
racemicnorqhedrine,d~ineord-m-b 

(Morgan 37). Fmuathmqhfollw-upwiththeAustralian 
Fmprieta.ryAsscciatianaxxJthei.mestiga~rsimolv&inthe 
series ofsixtiespertainirgtothis issue, Ebrgan (37) 
cm&dedthatTr~lets- ~Useofthesubjectivesynptoms 
not& in the 1980 Horwitz et al. (35) study - co&&& 
d-noqseMoe@sdrine. 

Second, though advertisedasathedreleaseprepdration, Trimlets 
actually pmvided a %olus" dose of 85 ag by releasing its active 

ingredient which was agpnYixina tely 3.5 times Imre than the 
conventional 25 HEJ dose of PPA (Wqan, 37). third, the dts of 
the studybyHomdit2 etal. (35) havenmmrbeen replicated. 
Similar bloadpressure changes havemtbeen sea at doses of PPA 
of100ry ineither of the recent PPAdose mspome studies 
conducted in the united Stabs (see Section I1.F.). 

FkunthhanalysisoftheTrixnolets confusion,Moqan (35) 
rz0nc1a: 

This [theconclusimthatthe ingredient in 
Trimletswasd-nor] prrshLbly 
a@i.Ewhyu.s. reports (Salixman, Dolan, 
and Dqne 1983; ELkins aM spoerke 1983) 
generallyhave famI C+)-@mylpropanolamine 
tobetherelativelysafednqitms~t 
to be sinus its intro&&ion in 1936."' (page 
190 of Refm 37.) 

Intsumary,~imccax#mingthe~ . of isam2rs of 
F'F'A - partiallarlyin ALswliawi~thepmductTr~~-has 
resulted in the U.S. mqm~& temed here #mylpxcpamlzmine or 
d,l-norephedrim, being tainted unjustly with the adv& profile 
of a mre vasoactive and centrally active isawr, d-noxpseudo- 
ephedrine. PEdatap- belwlendadditionalsuppo*for 

; (rJext F-get Pl==N 



the long recqnized 
ins?zmctions. t ' 

A. 

Fcurh%peMmtanalysesofcaMiovasa0 ar-mlabdardQ?s-Mated 
side effects reported with PPA isgestion have been \mdertdken by 
Morgan (59), Lasagna (601, Maher et al. (61), and Gamei (52). 
TheseinvestigatorsreviewedthewailableQtain.tfbeformofcase 
reports,prblishedclinicaltrials,studiesonpoisonoantroldata 
bases, am3 adverse maction epo* in Fw’s Spont2inea~ Reportins 
system. Fa&oftheseinvestigatmsax~lWedfrm~irin-depth 
analyses that PPA, bkenatnzcmmd& doMsandap$mved 
formulations (i.e., fonmlationswhich in factamtai.npPAardnot 
another isaner), is a safe dnq for UIC use. 

Thissectionpruvid& smmries of the fir&qs of: 

3. 

4. 

1. 

2. 

Moqan (59), on cardi- ar- ad CN!+related adverse 
reports, Section V.B. below; 

Iasqna (60), on cardi- ar- and CNS-related adverse 
reports, section V.C. belaw; 

Haher et al. (61), cm CNS-related adverse reports, section 
V.D. be&m; aM 

Garvey (52), m serius adverse reportsfrpmFw’S 

spaprtanears Ftep3ltin-J system, satial V.E. belcrw. 



- 58 - 

B. Moman'ssafetvAmlM.sofPPA: -D cur3 QS-Sklatcd 

E&f- 591. 

O'Inmy@nionPPAomQinlymeetsallof~ 
agpmpriatecriteria forov~V 
mdicatian. Itavxlldremaininthe 
mn-prescriptionmarkeQlaoebeca~itis 
appliedtoax&ticmssubjecttoco~ 
self4iagnosisaMwhenusedas~has I . llllmna adverse effects." (Refmanoe 59, 
page 86) 

In a citational amlvsis of the PPA-AtR literature, including 53 
humnsafetystxdies, kqan (59 ) conclWedthata'bias" against 
PPAexiskinthelitexatu?xwhichisnotmxrankd fmacareful 

the fact. MO~Sti3tE!dhthis~: analysisof 

In Moz.q?Ln’s 

Thepatternofcitationwxldseemto 
suFporti.npartanacmsationofbias. The 
exclusionof safety-es, theexclusionof 
papers Contrastbq an@etaxnine to PPA, the 
lcesurrection of the flati Fazekas et al. 
article, the ~lication of the ideas in 
themcketal. articlearrdtheuseafan 
editorial (Blum) as often as any post-1970 
toxicitypaperallpointtoabiasintich 
thl2desireto.damnPPA-the 
appropriate amtmction of the facts 
neceswy to criticize it. This citational 
mMy~thepEcedirganalysisofthe 
non-pmbityofthe 53 PPA-AlXgqxrsleadsme 
~cmcludethatimmsed~toPPAis 
mtthem@mation forthekurstofcritical 
papers." (Referenae 59, page 80) 

. 

analysisofcardi ovasa&wmlaWsideeffects 
associatedwi~PPA,heprovidedthefollowing~ M=- 
ReferwKE 59:: 

“A - ===w 0fthecaYdicrvasailar 
reports follcrws an2 is listed in Table VIII. 
II:thMqwixreports,ofwhi&fifteen 
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k&r&feree;l.hMy-~~~leports 
arrlfourdesrihdclinicaltrials,cme~~ i ' 
trolled. ExcldJgthe clinical trial 
volm,fifty-fcmrpatients~ 
described. Increased blood P=-J=-- 
often no&d (thirty-five of fifty-fax 
patients). six patim mporbdly 
v*ti oerebrdl hESDMbage and telve 

---hyuluL 'Itropatierrts 
hadhedpamsiswi~ wE==t-ar 
aa2identan3threeptientshad~~. 
(ThDdS~crverlaphere~ll--Scme 
p3tie3exanif~mo~thanoneadhrerse 
clinicalm.) BlieyeightpatierIk~ 
identifiedas feinalesitwelveasmales. 
Ikspitethemcentincmase in marl&ed 
diet-aid products, twnty-Wopatienb 
bqeskdaqhmldpqqatiopzs,aneq~al 
mmberuseddiet-aidpm3uck. Delve of 
theeanmedmt-Wiatedateduseda 
fomulationunamihble intheunitedstates 
(Trimlets) MdrzwdbcmLh& ' 
Austxalia. !Lhree patients in themdo- 
=lscular~~lodk-alikes. Inonly 
threeofthefifty-fourpatientswasthe 
preseme of PPAverifiedbyanalytical 
lti,ratorytest~,and~Oftheseirnrolved 
missive wedoses. Al- dosage infolmP 
tionwasnotalwa~carefullypmsnbd, 
fatrtE?enpatientshadclearlycmsun& 
werdoses. Inothercases&eredo6age 

lxnadia~release 
pmduct(Tri3r0llets)orwereaffectMbydrug 
interacti=thatmyhave@fi&normal 

cmlerdnqsiRvolti. Amociateddmgs~ 
OftenpYdUCbldtiknajn~-~ 
effecb(anti-d3olinergics,caffehe,othw 
phmetqlamines) Irllmstpati~eherewas 
no"rEchaueIqe"beca~6anefann0f 
isHmpiblt+zms?twasgivenastbePPA 
w-- 

or daJ axbinatim (two oases). Forty-six 
Pti- my - OuTplay. In 
fiveisdivifiualsinthiscadiwascular 
grarpisypPAi.q-edontes~y 
associated with fatality." (F&femme 59, 
Pages 32 an3 39) 

: (=page#Pl-) 
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eqerm design. W--Y involvedar@ifwclassify TrimDletsas a 
significantlyhigkdosepmduct,the~ 
Ffcases iMmlvirrJtlmplusthe~ 
m~ctiansin3ica~thatachlwerdose 
was involved in the great llrrjority of 
3xq++cases. Despitethedaqerof 
~+*ly accepting the patient's 
ldentifxation of WA, it was analytically 
identified inbcdyfluids inanlythree 
Cases. Fortunately, mly all patients 
recoveredwithartsequelaeardnon~ ofthe 
five deaths can be -vocally attributed 
to PPA." (Ref- 59, page 50) 

With respect to CNS stimlation reE]oLts, Morgan -itied: 

Thebodyofthe above publications, using 
thecperationaldefinitionspresented,is 
wenxmrequestiomblethanarethecardio- 
varscular cases. Bbstpatiwtswithtiety 
orpsychosishadmnmmd otherdrugswith 

sumeythemamveryfew patientswithout 
describedalternate etiologies. Inthe few . vastanoes there FPA's prpsenoe 

rsastrikhq8kwx2eofthemost~~ 
mcesarydata-priorhistory. Any* 
pretationisalsoaffeckdbythe~ 
paucityofexp&nm+pmofthatthedrug 
has inporn as lstlmlam pmqerties." 
(Refemme 59, page 56) 
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HO= -Y, LasagM (60) - an w B of 
PPAls safetyprofile. He eluded: 

II .almcm#lthesefewadversE!dnq 
&thlrepJrtssuggestthat@enylp~la- 
IUhlEi~CdUSeadLWSi2 ~~ms,cultmlled 
clinicdltrialshave~~y~~ 
that#mylpmpamlmine,bkenat~ 
m2Med~inagymxedforrfulati~(which 
infactconhin@enylp~lamineandnot 
amtheriscmr),isasafedmg. In safety 
studiesspecificdllydesigmdtobstcanlio- 
vascularaxdQJSeffects,atotalofIrrom 
than 1000 patients mre given phmylprupamla- 
mine at recQmwdecl doses; pknylprupanola- 
mine prduc& no significant adverse effects 
(thesesbdiesamrwiwedlaterinthis 

chapter) l Inaddition,mretbn50 
controlled clinical trials of W efficacy of 
phenylprqmola proAucts for 
useasrlaml~a I WPti- 
suppm, or in bw&nent of urinary 
il-xxmtinence amfinnthelcx~incidmceof 
side effects &en ~lpmqamlamine-ocnt- 
tXiningProductZWtakeniIlS 
doses(thesestudiesamreviewedinChapbr 
5) l Rn?hemm=, studies have &own that, 

w~wbmtakenatdc6esashighas3to10 
timesthexwzmmdddc6e,Fhenylpropanola- 
mine prdud m significant side effects 
(thesestMiesamrwiewedinthis 
chapter). Finally, evaluation of werdose 
osesrqmtedtoapoism~center 
oonfimsthesafetyof#mylprupamlamine 
(Ekins an3 Spoerke, 1983)." (Rzfemnce 60, 
pages 192-193) 

"It appears thatphmy1 prq#nolh,tdken 
atmafmmd&dor;esforupto2nrxrths,is 
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sasaiLarWxicity. hrenathigtke~tba~~n3a~~ 
rmendedmes,sustahd-releasem1pro- 
panolaninefoxmlatimsprotfucedm 
significante.levati~ofbloaIpressure. 

J4&litionalw~ragardirqtheQldio- 
xmsculartaxicityof~~l~ 
cxmesfmmca!sereportsofaL3vemedrug 
reacti- aId werdmes. oI-hmhd4ght 
SUCh-reportshiWbeenpubli&& 63 
m of adverse macti~ard45~ 

z-1965. 
mst0fuIeseoses~reported 

cardiomsallareffeck~ 
involved in 74/107 cases. These effects 
ranged fmxn subjective repoti of palpitations 
ardheadache,tocliIkallyconfinlEd 
elevation of blood pressure with either . mcmwzdord0zmsedhesrtrate,cardiac 
arrhythmia,cadiacarmst,oraerebr0- 
vascular~rrhage. Inaaxteadverse 
reactionsaMwerrioses,thetIorseof 
@xmylpmpanolEunim~rangecl25tom~ 
than 3OOOng;m relationshipb&menthe 
dosearrlintensityofthecardi~ar 
respansescanbe-0 my, 
saneadversereactionsto#znylprqanolamine 
at recQmDended doses we232 idioqncratic 
mspom (i.e., rareardpeculiaridividual 
reactions) suchasmayc0zurwithanydrug. 
Inaddition,mmyofthes cases i.nvolv& 
axrbinationdnqproductsard, therefore, it 
is iqossibletoattributztheeffeck solely 
to Fhenylprcrpanolmine (or any other of the 
drugs inthe formulation). FWthenmm, in 
uc6toftheEtsesnotests~eto 
oonfinntkp- 
inbloodorurine. 

of phenylprqanolamine 

Tmm6tofthe-,thecardicrvasailar 
reactianswererelatively mildaM brief. 
Mo+stpati-~nomedical~~, 
ardthesyaeptansresolvedwithinafewhours. 

%owever,af~ofthe~rkdcardicnms- 
caiLaradversereactiarrstioverdoseeffeets 
~~'phirtsencase!sofaerebrwas- 
ahrhemrBqeanclninefatalitieshave 
bean reported. produclts- 

. 
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anewastakingapmscriptionMADinh&i& 

sqqressant -es, do6enot specified). 
!meothercasesinvolvedirrgestimof 
mrbindicrlproducts(pmyl Fmpmolamine an3 
c!affeire,de=g=mt~,lo&-alike 
stilmllants;fatrcamsea&)tthusthe 
Wxicitycanmtbeattrikutedsolelyto 
#l!mylpqmlaqnI% me&seof 

fatalityommed inawcmn (a diabetic) who 

mpo~ytookon75-ng&enylpropanolm.he 
capsuleadayfor2 days;attheuther 
extmme,inasuicideatWqtmem~kan 
estimatd 3000-3750 ILg of #mylpzxpanolamine 
plusg6eudoeghedrineardantihistamines 
developed an intracerebral hanatcrma, kr; 
sumivedadmcwemdcmpletxly. These 
ewmpleSN+pthe~ 
i.ObCdSereports. 

variability 

"Finally, the nun&r of adverse drug mc- 
tionsardwerdo6e~xustbebalanced 
Zqainstthetotdlphenyl~aInine~ 
tion by the general plblic. It has been 
e&hat& that appraxiraately 3-5 billion 
dossof@mylpmpanolamine~ 
anmmllyintheUni~states. Byozpari- 
son, only 108 -lSGtiCXlSard- 
caseshavebeenrepoHxdinwer2Oyears. 
Itisixpmssibletoestimatehowmnyadv~ 
reactimsamunmpo~. NoneU~I.ess,U-ie 
l-lmher of adverse reactimsxtustbeavexy 
smllf?zCti~ofthetcrtalnumberof~ 
-. 

Thus,themsultsofexbnsiveclinical 
trialsWteth2Lt~~amine 
isUnlikelytoprPduoeclinicallysignificmt 
czasdiovascular tcpricity wlm adx&bWd 
-ti. Inrare - can2 
vasalar~reactimamnwenat 
-&ses,~oardiavasa;llar 
lzEmti~doorrurincrverdoE;E!cases." 
(Bzfem’xx 60, pages 289-291) 
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With mspect to C??S rel ated effects 
hsag'na (60) umzl~3&: 

a!%ociat&withPPAuse, 

g’w to the ecksive clinical studies 
of cardim ar bxicity of pknylpmpanola- 
xfLi.ne,f~~eshavetestedthepcrtential 
for Q3s Wcity. -1-e 
clinicalsafetystu3ieshavebeen~ 

towaluateIheher#Ienylp~amine 
chxqesaffectivestateor~,to~ 
thesubjective~tingofthednqeffects, 
atKIt CLSSeSS#mlylp~alIliWsahlcA 
liability. IntheseStUdieSFhenyl 
minehasuniformlyp~minimal yla- 
effects an3verylawahseliability. 
StMiesin~~animalslikewise 
deImn=mtethat@mylp~aminehasvq 
lowatuseliability. F+uAhmmm, the hi- 
demeof(34S sideeffectshasbeenaansis- 
tently law in extensive clinical efficacy 
studies. 

"Of the 108 advm drug reactions an3 
wem3o=cases,64casesi.rmlvedcNs 
effects. Mostofthem involvedaW 

-My 2500 
WstoftheCXS3xactims oommdatlmer 
doses of @enylprqmolaInine (usually 100 rq 
or less); the Crss toxicity appears to be 
umzlat33dtothedcseingested. 

Themst fmquentlyreport&CNSeffects 
~~,hallucinations,pq&otic 
epkdes,aWseizures.Astiththecardio-' 
msaalar toxicity, these effects usually m 
relatively brief. Inxmcztpatients,the 
~abatedinafewhmxswithazt 
medical tlreaw. It-dberyltedthat 
severaloftbepatientshadhistmriesof 
mp-icdbtuhme ordmgahse, 
~thatpaoplewiti~ 
p5yc+tricorneumlogiccmditionsmaybe 
pmiqQ&ti13rpmr'lnrra;rrralamine-~ 
as mE&ztions. 

@'Mimyoftheachrerse mactimsan3oveHxe 
cases involved mlbhtim p- that . cnnWu&othercKs-active-; caffeine, 

. 
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Thus,clinicaleffica~studie~~~ 
mat&Mvm~m 
do6esofphmylprupaml9mine experinno 
significant CNS stimlatim;~, lane 
bxiividudlsdohaveidioqmcraticresponses. 
lwthermm, clinical safety studies damn- 
+3teuxiQhyl~ 1amlnepdUOS 
nunbaltXSstimlaticmardhasvfqiar 

AnalysisoftheadveSe 
-camYqor& 

xwealsthatpkenylpmpanolaanineis 
cssociatedtitia lowincidenae ofms 
stimlation. Fwple withpreexisting 
neumlqicor~cbiatricclorrlitionsmybe 
at highfzr risk for ghqylp~lamine-re- 
lated CNS hXiCi@'." (Reference 60, page 
292) 

In a preguhlication manuscript,Maheretal. mvieb&CNS-related 
adverse effects repartedtobeasscciatedwithPPA. The f0llaJing 
paragrqhsarearestateraent ofthefirxSgsa.rdamclusionsof 
Maher et al. (61). 

ArzmzxnexpmssedabakPPAhasbeenthatit~yp~mood 
mdification 2~12 xk.nfoW, andthusnnybeamzadmgof 
ahse. Hcwwer, anudxrofstudieshavedamd& themility 
ofPPAtOcause significantnxmdmdificaticmorreinf~. 
mesein%3eErrospectivestudiesofmood~ing~, 
auveysof~ ahlsmu.ar~~,andrepcatsfrantheu.s. 
federalgmermmt1svebiclefarnmibrirqan3tradci3qtrerdsin 
drugs0fzhse,the~Abuse~~(~). 
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Saxhave~ress&thefearthatWAmight~takenbydrug 
abusers for the plrpcses of abtaining a %igF or otherwise 
xcdifying their m&i. 'Ihere~~anycmdibleevidencethat 
tcswas -ingkrttIxwhavebeenmxasicndl~~~ 
Onadolesmnts LIS~.TXJ ~%Ok-alike@ for guqmses of m 
mcrdificzation (38, 39). OzasiOnally,PPAismmti~hMlri~ 
plblicatbnsasadrugsubjecttoahse,htwi~any 
doammtation that it is actually beirq so used (40, 41). 

Theeffectof FPAonmoad inventorieshasbeenstrdiedbyaw 
of investigators of PPA. Bigelow et al. (42) anployed the ARCI 
scalesan3f~~statisticallysignificantdifferenaes between 
PPA and plao&o, after 25 sq t.i.d. or 75 mg cmtmlled release QD 
doses. InasuFplemnbl Qpsswerdesign~tithPPAa2d 
placebo, usingvisual analog ardtheAXI scales, Bigelwetal. 
(42) fti IK, zm@eWlike effects and m differences in 
subjectivedrugpreferences, magnhxk of effects, or * of 
effects. 

IheNationalLnstitUteonDrugA3use(~)hassponsoredarvrual 
surveys (43, 44) of suktmce absea3mqhi~~oolseniorssjnce 
1975. Tb3yearsearlier,the Irstitutefmkdthefirst ofa 
nqula.rseries of hmsehold suweys of subtame d-w 
~icanadults. Neithfzthhighsdnolnortheadultsumeyhas 
everrcporhdBPAtobeadmgofabuse. 

IfPPA~beiqtakmbypeqlewhowemattengtirrgtomdify 
theirlDoodbydmguse,sud~pwti~wouldaertainly~fran 
thereaD&softmabrlult progrzunsfordngabsem. NeitAerofthe 
twolaajornaticmaldatabnksondmgabse,theDngAbus2 
lEpidaniology~~~(~)andtheclientorientedData 
AcquisitiunRogram(03WP)~PPAtobea~takenby 
dnrJ ahsers in eeatmarlt (45). So few PF@Aqxsitive urines emrge 
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fmnthetestirqofapproxim blY 40,000 samples per nnnth fraar, 
participantsinNewYorkstate~atusetreatmentp~that 
the state disoontw testing for PPA (46). 

The DWN data (47) derive fmn a national sample of 744 hspital 
~LbQllsand75medicalexaminer facilities, whichwti 
alle@cdesofthenuwdicaluseofa~ for WC 
effect,degehme,orsuicideattenpts. Ihen?Hhepo*are 
iissuEd saniannually. Fbrthlastseveral years, maverageof 
apxncimately l/10 of 1% of the tutal xnxmber of n2pow episodes 
involved PPA. ~ingthisperiai, mAranked, mtheaverage, 
114th in the ixidenoe of subtame n?pom to Izam? (47). It is 
notsurprik%gthatacxmPTlonlyusalagentsucfiuPPAmdbe 
reported in dmg xdsadvm. However,evmtheselwlwels of 
332port~enot neaessarilyassocia~withbiologicalharm, 
alth- appear- in ~roCmcharts. 

Similarfin3bgs derivefmntheeqerimces ofthe 57 poison 
con~lcentersthat~rttotheAmericanAssociationofPoison 
Cbntml centers and service amas with 55 peroent of the U.S. 
pqqlation. Inreaentyears,PPAhasannuallyacrxxnrtedforan 
average of only l/10 of 1% of the total nu&er of cases repom to 
the oenbzrs (62, 63, 64, 65). By axprison, aoebdrqhen has 
averageduver4% ofthecaseseachymr. 

AmtheraFproacfitoissueofthelackofdnq~poterrtidl 
ofPPAmnesfranthexmthly amtxwl~piblicatim~ahTimes 
(48, 49, 50), which rqularly evaluates drugs tit mn be used to 
pmvide a %igW or n~,n so that its rei&rswhoare 
Fsychoactivle m cmsumrs may make %nfonmd dedsiww an what 
tokuy.!Ihemgazinecarrieda ~~~loak-alikes 
an9amcldedmatF!PAdidnotocntrikRe psychoactive, stimilant, 
or other mood nroaifyirg effects. 
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A detailed analysis of 333 seriocls ptative adverse m&ions 
associatedwithFPAuseinthepiblbhedlitera~~~ 

sF=-=-~~System--performedwaxrmas-y, 
III, M.D. (presidmt, Gawey JWcdabs, Inc.) for CUBA w 
Ftmnmceuticals (52). Ttdsdetailedanalysisis~tedin 
RefemmDe 52. lChis~F~~~ttheImrginofsafeIyfor 
FPAisv~wide- With~estiXB~aeZeSericxsadverse reaction 

per 250 million doses. 

Theanalysisdescrik&inRefemmz52wism&r&kentoassess~ 
quantify the risk of serious advers reactions (e.g., death, 
cedxal hmxrbage, life-thrmteniq h-ion) associateawith 
qrqriate use of raxmmrded regimens of PPA (racemic 
nomine). 

Fublishe3amiunpblish~cxsereportsofadversemacti0ns 
associatedwithuse of PPAwere aill& frantheliterabxe 2L1y1 from 
FM1sS$ona Repdngsystem, arrdcollecbd, mllatedand 
W-EllyZed. Only repa hi& describe %eriaW mactions (i.e., 
involvinganawrgencyrocmvisit,~~l~artpatient 
cbsemation, hospitalization, or death) have been considered in 
ordertopo&xaythe~ cunsemative positian (52). 

1. ftispc6siblethatscmre,perhap6mny,ofther+o~ 
analyzedhereareduplicatims sime it isnotehasy (or, in 
mstcases,evmpc6sible)todeWnnim~thanycertairrty 
whendatzlfranm's~Ideportirrgsystaahavebeen 
&@icatedinpablishdrepo~,norwhenapxbli&&report 
imludesacase~ib&inyetancMer publishedq0~. 
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2. Ingeneral,~--regarding~timof 
mediCati0niRV0lVed,dcSe,detailsof#picalf~ 
(e.g., bloodpressunz )=mnanyother~mdataare 
oftenmtanilableinthesereports--those- 

w-sparrtaneaus Reportingsystem~-lY 
deficient. ~,PPAbloodlevelsareaMilableinonlya 
very few (n= 13) of the 333 - amlyzed. 

AvailableQtadescrib~~~/~,dase~tant 
medications (-doses if available), typeand cm 
of adverse zaction, severity, tmatment, twxane, patient 
age, sex, etc. m collected iird collated aM are smumrized 
in Garvey's analysis (F&f- 52). 

3. Veryfewstatisticalanalyseshavebeencarrieda.ztonthese 
datas~informationcpnf~MeaFpropriatenessofsuch 
analymsislargelylackirqandtheassur@ians~to 
allwinterpretaticglofayfranalysesare,ingeneral, 
unjustified. Instead,thedataQnanlyba~m 
subjectedtorelativelysinpleanalymsaimdatdeterminFrq 
whetherthereis, in fact, riskofseriaas adverse mazticms 
z!lssociatedwithuseof zammsd&W of PEA, what the 
mgnitMeofsu3riskisifitexists(abviatslyavery 
difficultqwsticminthe"ab6erm ofreliableusedata) arx3 
ifsu&ariskexists,whatthed3aracteristicsofthegrmp 
ofsubjeckatriskazz. 
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Et (230 cases - ,iSSL% iJd* Cases CUlled frunan achaustive- 
~Of~~li.Shdliterature in~~ishupto1988~~l 

casesool.lected inFwsspeatanecus~systanbefo~ 
Cctober, 1983. A m data set (103 m - GrouD B) i.nclw 
onlyczases~ll~inm's~ Reportirr3~- 
Nwenicer-1983 ad -, 1987. 'Ihedivisionofthemdata 
intobmsfztsisapractical B ofthenewavailability of 
thenr3rereoentFw sQ-===~-inuw=-~alafter 
cmpletion of the origiml analysis. 

GrcrupA,~~~l~~fxmthepibli.&edliteratureto 1988 
ardnqorbfranthespoRbmm Repo* System collected prior 
to late 1983, axprises 230 cases of whiti 214 qqear& in tfte 
publishedli~ture(66ofwhitiarefranaglereport0f 
psychiat.ricmreportedinSwredeninaaneyearperiod- 
CaseA5O)ti16arederivedfmntheSpcortaneous~~ 
System. These 16 cases of fatal ormjor medical w were 
selected fm atubl of 89 inFDA*s spontaneAls~*irrgsystan 
collected bef,om 1983. 

GraqB Cb&.ses103 ssiaus~ailledfrnmatotal of279 in 
FM~sSponbnems Fbpo?Airq database for the period 1983-7. 

The definition of %eria@ for the 1983-7 inclw any case in 
which~lmdi~~~appearstohavebe!anneczessary- 
asamhatbmader definitimthanwasusedfor~casescollected 
prior ti 1983. misdefiniti~was~torenectthetypesof 
casesrepartedinthfspblishedlibratamanditwasfm?her 
assumdthatsucha~finitim~dgivea~~tive 
estim~oftheactmal ~of6u&cases. 
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Conchsims: Gamey (52) o=mch&d that infm aboutcausal 
~ati~~be~PPA~thevariazsse-iazs~'scansi~ 
inhi.sanalySis~~eaSilYdrawn. Ingaexal,kwwer,itis 
clearthatadiqroportiaMterxrmtw:ofthereportedseria;ls 
adverse reacths associated with PPA have ocapredinsubjeck 
~1O~4O~Of~(withmostOftheseaeenfnarbjezts 
tmder30) ardthatsuchxsGtialsarefarmore ammninfanales 

thaninmdles,~~ishardly~~inginl~ofthefactthat 
mstuseofam~cformlatimsofthecinqisby~. 

. ~,Jtisimo~to-zeatraostof*osesw e 
involved ~0lvchamacvand/orexmssivePPAdo6es, anltbatsuicidal 

. o~unrolved(atl~7ofthe1gdeaths~~A 
are saidtohave involved suicidal hrtent-relevantdatamnat 
a&able for the patients in Gmxp B). Death follww use of FFA 

aloneina~doee~tobevery,veryrare,~the 
. casesofthetwodeathsreportedtobeassociatedwit,hPPAalone 

aresubjecttoquesti~dueto~~~~ecti~ofdata. 

ak Estimation: Gamey(52) amcludeshisanalysiswi~an 
estixratiMloftheriskof~iaus~~reactionsassociatedwith 
theuseofPPAand#Hlcl~frcmthisrisk~tionthatPPAis 
a safea irqre&errt. A brief aazmnt of Gamey's risk estimation 
(52) follws. 

If it is consenatively assun& thatallofthe 6Oreactions in 
Grrxxp;Aarx3B apparently associ.aW with 'LISE! of PPA alane (i.e., 
in the absmce of V use of other licit, illicit, or 
"recreationafW drugs - e.g., alchol) wm3 In fact caused b the 

drtrg- andwk2domt)QYWthiLiassmptimasfact-thenatleast 
sa1~estimatzoftheriskofw2ricusadvexsereactia1associated 
withuseofPF!Aalmeina ~~Canbeaqgested. 
Forthis~calemdse, it- clFpropriate(~easiest) 
to-~mthel9-ofseriaus &3vese mactions 
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associam with PPAmm ~Wdo=inGmpB(x.hich 
aYversfouryea.E).!rmothEco~ tive assunptions m.st be 
mdetoallowtCxlnalysi!z: 

Abxt5billiogldDsesofPPAa~carwrmed ec3-l year in the U.S. (of 
ti&75%areaxkrntionmqh-mldprocby=ts)a~~by 
Bbyan for the year 1984 (57) arxl it has been et& that 9.5 
millimpez@euseUTCweightl~pmduc&ea&year intheu.s. 
(an estiznate for 1981) (58). Further asslrmptioers are: (1) all 
a&verse xmctions associatecl with EPA msplotherapy involved use of 
appetiti qqzxssant formlations (i.e., all Use of PPA for the 
axgh aM mid h&cation is inax&imtionproducts ard S- 
FDA's 1981 a& 1983 fiats, PPA appetitie sqzq ressant fornailations 
mnnotcmtaincaffeine- themlyotherdmgthath2tdbeen 
regularly hch&dwith PPA inlegal ax&nations); and (2) that 

xmst PPAuse involved ~eddosesOfthedrug.Itshmldbe 
keptinmind~txmeoftbePPA-associatedACW's~~to~ 
after 1983 akmst surely imolv& illicit ClIT look-alike 
mnbinations of PPA with caffeine or FPA with both caffeine ti 

~~~,al~~itis~possibletoidentifysucficasesarrrong. 
thesparselydzumen kdm~~. 

Onthebasisofthevexy~tive~onsabwe~the 
advekse reaction data for the period 1983-7 in Fw's Spmtanea~~ 
ReprtiqSy&xmfilesthe follwiqc0nclusim.s canbe masonably 
SUppOrk& 

1. Sinceoklly~death~yhavebeen~iatedwithuseofPPA 
almeinamatnm&dk6ein~gmupof103seri~~ 
allled~thetutal of279 inFWsspcnkmm~rting 
SysteqtheriskofthisartcanewithPPA~ina 
~regimenis1per5x10gdoses ofPPAorabart 
1 per lo7 (10 million) persons using PF'A. 
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useof PPAalane iJ--ny- is abart 1 per 2.5 x lo8 PpA 
doses or aba.k 1 per 5 x IO5 users of PPA. 

3. Even if it is assumd thatthere is 50-foldu&er-qa 
ofa&memctimstithF'PA(~thisism~y 
amsemative estimate) therisks of deaths oranyserious 
advm?reacticmassocia~with~ofPF'Aal~~ti 
bevery,veryEmll. 

lkese 0mclusions ~thesafetyofPPAWxmx&rateavq 
widenrargin of safety forPPAthati.saerrpatibletithageneral 
recognition of safety for this C7IC iqmdient. 

Finally, ti importarrtly,marketing qms.m?ofF'PAkmthD'KanrlRx 
has beenverywideformanyyears hQmada ardtheU.S. prequent 
~orserious adverseeffecbasscciatedwiththe~ti&~~t 
reasoMblypra@ actiontolinitrisks seemveryunlikelytohave 
goneunmtiaed, even inthe faceofurdezhmpxtirqofadverse 
we&s. Hence,itseen~~reasaklablyto assumethatseria~~adverse 
reactions associatedwithPPAhrecanmEndeddosesrwulsvery 
-Y* 
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