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Efficacy of enprofylline in acute airway obstruction
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T h f ciTicAcy and salViv ol d)ffi;i-fm n-|;ini<:-iis di iiiiv;,vt,-nously adminis te red (.-nprofyl-

l in t , an uiiU-a.^^tliriia xanthini ' , v^tr(• I'Viduaicd in a i-andoriiiwd open s tudy, in t lud in i ;

I'.ri p;i(irn!.> nJrh iiciur- i-xiicahMion o l oh'ytnicuy' hjjig di,st-a.<.c, "lli.- iTi,ntnL-n 2,5

rny/kg i v. ov.-r 10 min was i-anct'k'd rtft.-r seven p^ilients had h«-n inHudi.-d. d u e lo

IWO eases ..il hypolens lve/vasd^agal reaetions, Thi- r t R i n i m s :!,0 mg/k^r/21) nun and 2,,i

nit;/kg''2O min were significantly iiiuri: t^OVeiivf wiih i-fgaM"! to Ijronchodilation tlian 2.0

ing/kj^'/jO inin {I'F.r inerrase + 3 5 ' ? i , +31)'-}: and +17% rt-specUvfly), Nausea and

i^adsi-hc KYTf tiw moM comnior: sidt- cllrrr.s (J6-:i'!'A- and 23-,^,"!'^; ot thf pa l icn ts

resperi ivclv nn differeni n 'gim.;ns) wiili die lowest h-eqiieney on 2,(1 mg/kg /20 mjn,

lavoi i rabir wllh r,-i;ard Ui t^ffKaey and sidif ellei:ts, Fnproiyl l ine l,v, was found li> Ix' an

rfk-cnvf hi-on<.hodih,iing t!;:iii:i,cm of :,ru<:^ ;.irwiiy (.b,smj(1,on hut the tVec|iicn( y of

side eflcot ,̂ h<j,s to be eon,sidered,

K>y word.:., asdmia: hr.>n<'hodilati>r: enprolylHn.-; .^anthnif,

A<\^pt/rd for puhluntwi /,*' jum I'.^'li)

Enprofyll,«. (3-propylxan>b,ne) i,s a ,xan.h.™. p^ - r , ^ , ^^^ ^ ^ p METHODS
derivate which is found to have a bronthodi-
iating effect similar lo that of theophyJJine at A total of 135 patients (68 women) with an
3-5 tirnes lower plasma concentrations (4-7), acute exacerbation of their obstructive lung dis-
Previous studies have shown thai when en- ease gave their written informed consent to
proiylline is administered intravenously in a participate in this randomized open multi-centre
dose of 1.5-2 mg/kg body weight to patients study mvolving two Danish and five Swedish
with acute asthma it is associated with an hospitals. The study was approved by the re-
improvement of lung function similar to that spe^ctive local Medical Ethics Committees, Pa-
from a "standard dose" of theophylline (2,5 tients with cardiac or renal diseases were ex-
nig/kg) to patients who are on oral mainte- eluded from the study. Demographic patient
nance therapy with theophylline (1). The aim data and asthma medication 24 h prior to the
of the present study was to evaluate the effi- study are given in Table 1. Each patient was
cacy and safety of various doses of enprofylline randomized to one of three different enprofyl-
administered i,v. to patients with an exacerba- line treatment schedules 2.0 mg/kg/10 min, 2.5
tion of their obstructive lung disease. mg/kg/10 min or 2.5 mg/kg/20 min. Enprofyl-
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-[-ahle I "markedly improved, improved, unchanged,

, , , „ ! , ! , , 'd ' vr 1 '"ih deteriorated, markedly deteriorated".

h<-lorf IIK' .sLudy, Data art iioi included lor three patit-nts
who were (•^eluded Irorn analysis <il' "dticacv oi treatnit-nl

due to proto,(,l violation" ' Statistics

Patients 152 Changes in PEF, H R and BP were analysed by

'''"-'" '**' means of i-tests. Analyses of variance of P E F

^'^"'"'•"^ , ' * ,,l̂  .^ and H R values were performed, Non-paramet-

H.NKh, (cm)* 170 il47-m] ^"-' ^̂ "̂ ^̂  ^'^'•^' "^'' '^ ^'"^ ̂ ^^oring and adverse ex-
jindy weit;hi (ke,)* 771 ( 0 -121) p e n e n c e s , A P - v a l u e < 0 , 0 5 w a s c o n s i d e r e d t o

t̂ei-dids be sUitisticalJy significant,

aerosol A7'}r

Bela-2-ai;o,nsL R E S U L T S

aerosol 71';;. The mean values ± SD for PEF and HR on

"'•'̂ "''̂ "̂ •'̂ ^ 1 H % admission to rhe study and the changes recorded

'". " ' " , *;̂ ,,' 60 min laier related lo the differetU enprofylline

Aniichiilinergic meditation I'-i therapies are given in Table 2, Because of a

~ substantial difference between the HR values

[P = 0,07) and a signilicani dependence be-

tween the baseline HR and change in HR

(/^< 0,001), the data from centre 2 and the data

line was administered as an i,v, scihitioii, 10 from the retnaining centres were analysed sep-

mg/1, by means of a constant infusion pump arately, A similar subdivision was made for

(lnject()mat-S3). The regimen 2,5 tng/kg i,v, PEF, although no significant centre effect was

over 10 min was cancelled after seven patients detected,

had been included, due to two cases of vas(,i- 1 he baseline PEF at centre 2 tended to be

vagal/hypotensive reactions, h was replaced by lower than at the other centres (mean 136 vs,

2.0 mg/kg/20 min, 'I'he data from the men- 231 l/min), while the responses to enprofylJine

riontd se\en patients, and three other patients were similar. Compared with baseline values on

{non-valid due to protocol violation), were nol admission to the study all diree therapies were

included iti the statistical analyses of efficacy of associated with a signilkanr improvement in

bronchodilation, lung lunction (PEF) at 60 min. The mean in-

The peak expiratory How (PEF, 1/min, mini- crease in PEF with 2,0 mg/kg/10 min (-̂  38

Wright peak How tneter), heart rate (HR, beats/ i/min = + 17%) was significantly less (< 0,05)

min, i,e, peripheral pulse rate) and blood pres- than with 2,0 tng/kg/20 min (-t- 69 !/min

sure (BP, mniHg) were recorded beiore treat- = -\-35%) and 2,5 ing/kg/20 min ( + 6 5 1/min

ment, immediately after completion of the in- = +30%), There was no signilcant difference

fusion and 60 min after the start of the infusion, between the two latter regimens with regard to

Venous blood samples for analysis of plasma change in PEF,

xanthine concentrations were drawn 60 min al- The heart rate on admission to the study was

ter the start of the infusion. At this time the significantly higher at centre 2 than in the other

patients were also asked about the posssible centres, with a difference of 30 beats/min

occurrence and severity of adverse expetiences (bpm). Compared with baseline values on ad-

and their overall opinion of their clinical condi- mission to the study the mean heart rate at

tion. The intensity scores "none, mild, moder- centre 2 at 60 min was 13-32 bpm lower with

ate, severe" were used. The patients were also the various therapies. Thc corresponding

asked to score the outcome of their clinical changes at the other centres varied between -2

status after therapy according to a graded scale and +5 bpm.



42 T, SANDS'rROM KT AL,

All three therapies were associated with a tensity score of adverse (-xpcriences. although
.simiJar decrea.se in .sysloJjr and diiistolic blood there was no significant dilTerence between th('
pressures ai 60 min rantjing between 5 and lfi treatment groups (Table 4},
mmHg, Cardiovascular effects were recorded in eight

[n the mean the patients rated their tlinica! patients, aged 52-67 years, with various degrees
condition at 60 min as slightly better than "im- of airway obstruction. They were distributed
proved", but there was no significant diifertaice over several centers. One vaso\agal reaction
between the three regimens (Table 3), The with EP fall to 80/60 occurred after 11 min
three most (ornnion ads'erse experienees were infusion ol enprofylline 2,0 mg/kg/20 min
headache, nausea and dizziness. The therapy (blood sample for enprofylline eoncentratioti not
2,0 mg/kg/20 ruin was accompanied by the low- taken). The other incidents all occurred alter
est frequency as well as the lowest mean in- the infusion ^vas contpleted. One vasovagal re-

Tahk- 2

in:F and HR valu.',- DII ,.dml^sioTl to ch.- slutlv and IIR- cYuiug:-^ ohs,-i^-('d 6(1 min alk-i siarling th.' i,v, of <rnprolyllin,-

inluslons, 2 niK,''kg/i(l iniiK 2 niy/k!;,."iO mi,, :i,,d '2.'> n,(;/kg,"20 min, \-alu<-s aiT mrun ± SD, C-n i i c I did ni-t p^u'tioipau' .luc-

to l«:hni(,al prul>lfnis

FRF (l/i.iin)
N,, .,1 patients

On ddiiiissirin to sludv AftiT 60 min

:iil trntivs ,'il 22O±I18 + :ia±3H

I'CTilic 'i 1(1 1 ia±:i^l + ,'")1±2(1

2l,'")±10,"l

121±:Sb

•211±i():!
I3l3±41
23!±10l,

,i,g/kg/2ll min
(x-ntrcs 3-8 31 93±16 - 2±9
cî ntrc 2 12 12iS±ll - 32±i4

5 mg/kg/in min
cenin-s 3-B 41

All fhi-rapie

2±n
- 22± I6

93 ±
12iS±

41 +
120 ±

9J±
122±

16

11

IB
II

16
14
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action with BP lall to 80/50 occurt-ed after 2,0 ^̂ ,̂ ,̂ ,̂ .̂ ; . , 2 2 ' '

mg/kg/1(1 min (plasma-enprntVlline contentra- , „ _ " \ " ~' '^"

tion 60 min alter start oi' infusion ?<.!(-) v\-\%/\). — ——

T w o modera te hypotensive reactions on 2,5 mg/

kg/20 min with BP 110-120/60-70 were re-

corded (pl-enprofylline 4,79 and 4,98 rng/1 and of patients rc-icrnblmg as mnch as possible the

pl-theophvlline 1,61 and 1,70 nig/1. respt-cti\e- everyday patients treated ibr aeute airway ob-

ly). T h e 2,5 rng/kg/10 min regimen, which was strurtion in the tmergene)' room. Thus, noi

withdrawn, eaused 2 vasovagal reactions. One only asthmatie patients were included but also

with BP drop to 90/60 and one which was patients with <hr()nie obstructive King disease,

atcompatiied by a short unconciousness. Data This is in contrast to the study on whieh the

on BP and HR around the iitne oi the latter choseti drug therapies were based (1), It is pos-

ineident is lacking. The patient soon reco\eted sible that ihf selection of tht- prt^sent heifrogen-

and never had to be admitted a.s in-patient, cous study population with patients up to 74

Pl-cnproiyiline concentrations were 6,35 and years of age iniluenced thc relationship between

d.yS nig/l and pl-ihcoph>'lline 5-50 and 7,99 efficacy anti ad\'erse expcricncc-s,

mg/1, for the last iwo paricnts, rcsi)ectively. The patient,^ who recftved enprotylline 2,0

I'urther, atrial iluru'r was ciiagnoscd with ECG nig/kg during 20 mm experienced a greater

in nnc patient and arrial fibrillation was clini- bi"on( hotlilating effect than those given the same

cally susj)e( ted in another. The arrythmias dose during 10 min. This appears not to have

were short-lastitig and without haernodynamic been due to diiferences in the plasma concentra-

ciVects. tions of enprofyllinc between the groups. The

The mean and range of plasma enprofylline more pronounced side efieets experienced by

concentrations at 60 min wx-re 3,5 (2.3-"),4), 3,3 patients dnring the shorter iniusion period may,

(2.2-5,0) and 4,6 (2,8-6,5) mg/1 for the re- however, have affected the physical status and

gimens 2,0 mg/kg/10 min, 2,0 mg/kg/20 min consequently the outeome,

and 2.5 mg/kg/20 min. respectively. The mean The significantly higher mean HR on admis-

plasma theophylline eoncentration for all pa- sion in centre 2, compared with the other

tients ar 60 min was 6-5 mg/l (range 0-26,4 centres, was related to the more severe airway

ing/1) without significant difference between obstruction m those patients, A significant re-

treatment groups. duetion in HR after treatment was found al

centre 2, in agreement with previous results (1),

This was not observed in the somewhat less ill

patients at the other centres. These effects on

J he trial was designed to study the bronehodi- the heart were most likely due to a decreased

iating efi'eci of enprofylline infusion in a sample sympathoadrenal activity ibllowing the improve-
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ment in lung luncuon. Il can be speculated on therapies the dose of 2.0 mg/kg/20 min was
whether cnprofylline's positive chronotropic ef- estimated most ta\ourablc.
feet contributed to the relatively high heart rates
that persisted after the improvement m lung
function (3"j.

The side effects were similar to those reported
with other xanthines, .such as theophylline and

caffeine (2). The frequency ol atria! arrhythmias ,, y'{\l',. o ' 'Th,.r>|,hyllnu:\oxirilv. In. .And.'i-sson KE, r
corresponds with ihat reported in patients with
aeute respiratory distress (8). However, the
finding that enprofylline caused hypotensive/
vasovagal reaction in six out of 1.35 patients ' ' '
(4%) JS an important observation. 4. i,.,^,,,.,, !.r. j,,h.o)<7cs<Ti ,M, r>irk.s™ A, D al. Klhu

It app* ars that most of the hypotensive/vaso- mw bronLhotlilaTins,' .̂ ;aTiiiiini' dci-ivaic in îstiimaiit pa-
vagal reactions were associated with relatively nims AlU'ryy ''Ji. /:>-/''>. 198.i.
1 . ' , ,. , , . . , , , , , , i' 5. I^uu-wn N, Fne.'i-'̂ iraiH PC), \\\-t,kv B. lmv,wf!>.ous ;.d-

high enproiyl l ine concent ra t ions . I he tneophyl- . ,, >> • i- i

Ime cf>ncentrations w'ere relati\ 'elv KJW HI the r'lii pi - - I'l - i •>; xO'̂ _'v̂ ~ i Q̂ ri

tOLir subjects who were on oral theophyil ines. b LIHRU F.. Svfd[n>r N. .Andtissiin KE. Pcrsscin (USA.

T h e r e is not enough da ta to suggest a possible Elkos DI enprntyllnn' ;i xaiuhinc î iLking adcnosmc iin-

enprofvl l ine/ theophvll ine interact ion to have tat^omsjii. in pancnis VMI i nv<.tsii,- i)l>s(n.ici]vc mis;
, •, , ' dî t•as(•. I'̂ ur ] (Mm Ph^irniauil 22. :i95-402, 1'I82.

been re .pons .b le . ^ j , ^ ^ ^ ^ , ^ , , ^ ^ ^.^^^ T.nK-rglKir, U. Van Der S,v.,.t.n M,

It is concluded thai enprofylline is an effective Idhanntsson N I'crssun CXi\ The cflcci of tht-ophvllin''

b ronchodi la t ing xanih ine when given i.v, to pa- and (.nprolyilnic on HllciijciL-induccd biondioconsdii.-

t ienis with acute airway obs t ruc t ion . T h e Ire- '""" '• J -•̂ ll'̂ '"̂ '̂ ' - ! ' " Ininumof J/, ;>83 ."î K). 198:).
,. . ' ,, . . !.'•. Sidi'i-ju'̂  DA, Kakatloros DP. Valianrw (i Assi\ara .\.

Cjueney ot vasovagal/hypolen-sive rea t i ions . . . i •

]nu.si, however , be given con.sideraiion. OJ the H<:-iri \ .'f9 '^' '-Ti I'Ui

three difterent therajiies thai were iuUy investi-
gated 2.0 mg/kg/10 min was less effective than 2 Addicts
and 2.5 mg/kg/20 mm. Since there were no 7̂ w'̂ <'" .V.W)/™w. M.r.) . Ph.;>.

. . ^ '•,.rr , , , Uiiiv.-i-sitv Hospital nl l_"nica

signilicant ditierences between the two latter




