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Efficacy of enprofylline in acute airway obstruction
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The efficacy and safety of ditferent regimens of intavenously administered enprofyl-
line, an anti-asthrua xanthine, were evaduaied in a randomized open study, including
155 paticnts with acwe exacerbation of obstructve Jung disease. The regimen 2.5
mg/kg iv. over 10 min was canceled after seven patients had been included. due to
two cases of hypotensive/vasovagal reactions, The regimens 2.0 mg/kg/20 min and 2.5

mg/kgr20 min were significantly mare sffctive with regavd to bronchodilarion than 2.0

mgfkg 10 min (PEV increase + 3%, +30% and +17% respectively). Nausca and
headache were the most common side cffecrs (16-33% and 23-33% of the patients
respectively on different regimens) with the lowest frequency on 2.0 mg/kg/20 min
Four additonal hypotensive reactons oceurred; one on cach 2.0 mg/kg regimen and
o on 2.5 mg/kg/20 min. The regimen 2.0 mg/kg/20 min was found 10 be the most
tavourable with regard to efficacy and side cffects. Enprotylline i.v. was found to be an
effective bronchodilating reatment of acute airway obsmuction but the frequency of

side offeets has 10 e considered
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Enprofylline (3-propylxanthine) is a xanthine

derivate which is found to have a bronchodi- PATIENTS AND METHODS

lating effect similar to that of theophylline at
3-5 times lower plasma concentrations (4-7).
Previous studies bave that when en-
profylline is administered intravenously in a
dose of 1.5-2 mg/kg body weight to patients
with acute asthma it is associated with an
improvement of lung function similar to that
from a “standard dose” of theophylline (2.5
mg/kg) to patients who are on oral mainte-
nance therapy with theophylline (1). The aim
of the present study was to evaluate the effi-
cacy and safety of various doses of enprofylline

shown

administered 1.v. to patients with an exacerba-
tion of their obstructive lung disease.

A total of 153 patients (68 women) with an
acute exacerbation of their obstructive lung dis-
ease gave their written informed consent to
participate in this randomized open multi-centre
study involving two Danish and five Swedish
hospitals. The study was approved by the re-
spective local Medical Ethics Committees. Pa-
tients with cardiac or renal diseases were ex-
cluded from the study. Demographic patient
data and asthma medication 24 h prior to the
study are given in Table 1. Each patient was
randomized to one of three different enprofyl-
fine treatment schedules 2.0 mg/kg/10 min, 2.5
mg/kg/10 min or 2.5 mg/kg/20 min. Enprofyl-



Table 1

Demographic data and asthma medication given within 24 h
before the study. Data are not included for three patienrs
who were excluded from analysis of “etficacy of treatment

due to protocol violation™

Patents 152

men 86

wonen b6
Age (years)® 35 {20-74
Height {em)* 170 {147-103)
Body weight (kg)* 771 ( 0-121)
Steroids

oral 2245

acrosol 47 G

Beta-2-agonist
£

oral 6%
aerosol 71
nebulised 18%
Oral theophilline 634
Antiallergic medication 2%
Anticholinergic medication 14

*iican (range)

line was administered as an i.v. solution, 10
mg/l, by means of a constant infusion pump
(Injectomat-83). The regimen 2.5 mg/kg i.v.
over 10 min was cancelled after seven patients
had been included, duc to two cases of vaso-
vagal/hypotensive reactions. [t was replaced by
2.0 mg/kg/200 min. The data from the men-
toned seven patients, and three other patients
(non-valid due to protocol violation), were not
included in the statistical analyses of efficacy of
bronchodilation.

The peak expiratory flow (PEF, I/min, mini-
Wright peak flow meter), heart rate (HR, beats/
min, i.e. peripheral pulse rate) and blood pres-
sure (BP, mmHg) were recorded before treat-
ment, immediately after completion of the in-
fusion and 60 min after the start of the infusion.
Venous blood samples for analysis of plasma
xanthine concentrations were drawn 60 min af-
ter the start of the infusion. At this time the
patients were also asked about the posssible
occurrence and severity of adverse experiences
and their overall opinion of their clinical condi-
tion. The intensity scores “none, mild, moder-
ate, severe” were used. The patients were also
asked 1o score the outcome of their clinical
status after therapy according to a graded scale
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“markedly improved, improved, unchanged,
deteriorated, markedly deteriorated”.

Statistics
Changes in PEF, HR and BP were analysed by

means of t-tests. Analyses of variance of PEF

and HR values were performed. Non-paramet-
ric tests were used for scoring and adverse ex-
s. A P-value < 0.05 was considered to
cally significant,

perience:

be statis

RESULTS

The mean values = SD for PEF and HR on
admission to the study and the changes recorded
60 min later related 1o the different enprofylline
therapies are given in Table 2. Because of a
substantial difference between the HR values
(P=0.07) and a significant dependence be-
tween the baseline HR and change in HR
(P < 0.001), the data from centre 2 and the data
from the remaining centres were analysed sep-
arately. A similar subdivision was made for
PEF, although no significant centre effect was
detected.

The baseline PEI" at centre 2 tended to be
lower than at the other centres (mean 136 vs.
231 1/min), while the responses to enprofylline
were similar. Compared with baseline values on
admission to the study all three therapies were
associated with a significant improvement in
lung function (PEF) at 60 min. The mean in-
crease in PEF with 2.0 mg/kg/10 min (+ 38
I/min = +17 %) was significantly less (< 0.05)
than with 2.0 mg/kg/20 min (+ 69 l/min
= +35%) and 2.5 mg/kg/20 min (+ 65 {/min
= +30%). There was no signficant difference
between the two latter regimens with regard to
change in PEF.

The heart rate on admission to the study was
significantly higher at centre 2 than in the other
centres, with a difference of 30 beats/min
(bpm). Compared with baseline values on ad-
mission to the study the mean heart rate at
centre 2 at 60 min was 13-32 bpm lower with
The corresponding
changes at the other centres varted between -2
and +5 bpm.

the various therapies.
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All three therapies were associated with a
similar decreasc in sysiolic and diastolic blood

5 and 13

pressures at 60 min ranging between
mmHg.

In the mean the patients rated their clinical
condition at 60 min as slightly better than “im-
proved”, but there was no significant difference
between the three regimens (Table 3). The
‘hl’(’.e most ¢ommon Zld\'(‘I'SE', l:xperienc(‘s were
headache, nausca and dizziness. The therapy
2.0 mg/kg/20 min was accompanied by the low-

est frequency as well as the lowest mean in-

tensity score of adverse experiences. although
there was no significant difference between the
treatment groups (Table 4).

Cardiovascular effects were recorded in cight
patients, aged 52-67 vears, with various degrees
of airway obstruction. They werce distributed
over several centers. One vasovagal reaction
with BP fall o 80/60 occurred after 11 min
2.0 mg/kg/20 min
(blood sample for enprofylline concentration not

infusion of enprofylline

taken). The other incidents all occurred after
the nfusion w

s completed. One vasovagal re-

Table 2

PEF und HR values on admission o the study and the changes observed 60 min afier starting the i.v. of enprofylline

infusions, 2 mgfkg/10 min. 2 mg/kg./20 min and 2.5 mg/kg/20 min. \'alues are mean = SD. Cenue | did not participate due

to technical problens

No of patients

2 mgkg/ 10 min

all centres 5

venure 2 10

centres 3-8 41
20 myika/20 min

all centrey 43

centre 4 12

centres 3-8 31

2.5 mg/kg/20 min

all centres 19
centre 2 9
contres 3-8 41

ALl therapies

all centres 144

centre 2 31

centres 3-8 113
2 mgrke/10 min

centres 3-8 42

centre 2 10
2 mg/kg/20 min

centres 3-8 31

centre 2 12

2.5 mg/kg/10 min
centres 3-8 41
centre 2 9

All therapies
centres 3-8 114
centre 2 31

PEF (limin)

On admission to study After 60 min

220%108 + 3838
JiB39 + 5120
245 148 FEELEZT
19681 + BYETO
1635£37 + 6941
208490 + 69£T78
2152105 ERGEET )
121£36 + 70x35
2352104 BT O = 40)
201£103 £61 (v - 143)
13641 334
231106 267 (n = 112)
8914 210
11515 ~ 13%15
93x16 - 29
128+11 - 32%14
91+18 5%13
12011 - 20£105
91+16 2+11

12214 - 2216




Table 3

Patient’s statement of clinical starus 60 min after swart of
cnprofylling infusion compared with hefore treatment
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Table 4

Number of patients who reported headache and nausea at

active questioning after enprofylline infusion i.v.

Enprofylline regimen

SCore 2.0 mg/ke! 2.0 mgtkg/ 2.5 mgkg! 2.0 melkgl
) min 20 min 20 min Y min

1 16 19 22 2

2 31 19 21 4

3 b K] 7 1

Scores: 1 = markedly improved. 2 = improved, 3 = unchan-

ged. 4 = deteriorated, 5 markedly deteriorated

action with BP fall to 80/50 occurred after 2.0
mg/kg/10 min (plasma-enprotylline concentra-
tion 60 min after start of infusion 3.76 mg/l}.
Two moderate hypotensive reactions on 2.5 mg/
kg/20 min with BP 110-120/60-70 were re-
corded (pl-enprofyliine 4.79 and 4.98 mg/] and
pl-theophylline 1.61 and 1.70 mg/l. respective-
ly). The 2.5 mg/kg/10 min regimen, which was

withdrawn, caused 2 vasovagal reactions. One
with BP drop to 90/60 and one which was
accompanied by a short unconciousness. Dara
on BP and HR around the time of the later
incident is lacking. The patient soon recovered
and never had to be admitted as in-patient.
Pl-enprofylline concentrations were 6.35 and
6.33 mg/l and pl-theophylline 3.50 and 7.99
mg/l, for the last two patients. respectiv

ly.

Further, atrial fluner was diagnosed with ECG
in one patient and atrial fibnilaton was clini-
cally suspected in another. The arrythmias
were short-lasting and without haemodynamic
effee

The mean and range of plasma enprofylline
concentrations at 60 min were 3.5 (2.3-5.4), 3.3
(2.2-5.0) and 4.6 (2.8-6.3) mg/l for the re-
gimens 2.0 mg/kg/10 min, 2.0 mg/kg/20 min
and 2.5 mg/kg/20 min, respectively. The mean
plasma theophylline concentration for all pa-
lients at 60 min was 6.5 mg/l (range 0-26.4
mg/l) without significant difference between
treatment groups.

DISCUSSION

The trial was designed to study the bronchodi-
lating effect of enprofylline infusion in a sampie

2.0 mefkg! 2.0 mwky' 2.5 metkel 2.5 mekg!
Wmin  20min 20 min 10 min
(=52 (r=4) (=3 (=T
Headactic
mild 9 9 14 -
moderate + 1 2 2
severe i - ] _
sal 14 10 17 2
Nausea
mild 9 3 th -
moderaie 6 2 5 -
severe 2 2 2 2
Total 17 i 17 2

of patients resembling as much as possible the
everyday patients treated for acute airway ob-
struction in the emergency room. Thus, not
only asthmatic patients were included but also
patients with chronic obstructive lung discase.
This is in contrast to the study on which the
chosen drug therapies were based (1), It 1s pos-
sible that the selection of the present heterogen-
cous study population with patients up to 74
years of age influenced the relationship between
efficacy and adverse experiences.

The patients who received enprofylline 2.0
mg/kg during 20 min experienced a greater
bronchaedilating effect than those given the same
dose during 10 min. This appears not to have
been duc to differences in the plasma concentra-
tions of enprofylline between the groups. The
more pronounced side effects experienced by
patients during the shorter intusion period may,
however, have affected the physical status and
consequently the outcome.

The significantly higher mean HR on admis-
sion in centre 2, compared with the other
centres, was related to the more severe airway
obstruction in those patients. A significant re-
duction in HR after treatment was found at
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
the heart were most likely due to a decreased
sympathoadrenal activity following the improve-
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ment in lung function. It can be speculated on
whether cnprofylline’s positive chronotropic et-
feet contributed to the relatively high heart rates
that persisted after the improvement in lung
function (3).

The side effects were simit

- to those reported
with other xanthines, such as theophylline and
caffeine (23, The frequency of atrial arrhythmias
corresponds with that reported in patients with
the
finding that cnprofylline caused hypotensive/

acute respiratory  distress (8).

vasovagal reaction in six out of 155 patients
(4% s an important observation.

It appears that most of the hypotensive/vaso-
vagal reactions were associated with relatively
high enprofylline concentrations. The theophyl-
line concentrations were relatively low in the
four subjects who were on oral theophyllines.
There is not enough data to suggest a possible
enprofvlline/theophylline
been responsible.

interaction to  have

it is concluded that enprofylline is an effective
bronchodilating xanthine when given i.v. to pa-
tieats with acute airway obstruction. The fre-
quency  of  vasovagal/hypotensive  reactions
must, however, be given consideration. Of the
three different therapies that were fully investi-
gated 2.0 mg/kg/10 min was less effective than 2
and 2.5 mg/kg/20 min. Since there were no
significant differences between the two latter

therapies the dose of 2.0 mg/kg/20 min was

estimated most favourable.
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