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Abstract
Background - Patients admitted with
acute exacerbation of chronic obstructive
pulmonary disease (COPD) are often
prescribed ipratropium bromide in
combination with a P2 agonist such as
salbutamol. Studies have not shown any
benefit in adding ipratropium bromide to
salbutamol in acute exacerbations of
COPD, but these studies have only as-
sessed patients for 60-90 minutes and
short term studies may not predict long
term clinical response. Combination
therapy with the two drugs was compared
with salbutamol alone in the treatment of
acute exacerbations of COPD during a
hospital admission.
Methods - Seventy patients admitted to
hospital with an acute exacerbation of
COPD were randomly allocated to receive
either nebulised salbutamol 5 mg and
ipratropium bromide 500 tg, or nebulised
salbutamol 5 mg alone (all four times a
day) on admission. All other treatment
was prescribed at the discretion of the
attending physician. Length ofstay in hos-
pital and spirometeric values on days 1, 3,
7, 14, and discharge were assessed.
Patients completed a subjective symptom
score each day.
Results - There was no difference between
the two groups in the mean (SD) length of
stay (salbutamol 10-5 (4.7) days, salbutamol
+ ipratropium bromide 11*8 (4.4) days;
95% CI -1-02 to 3.62). There was no
difference in spirometric values on days 1,
3, 7, 14, or discharge between the two
groups. The subjective improvement was
similar with both treatments.
Conclusions - The routine addition of
nebulised ipratropium bromide to sal-
butamol appears to be of no benefit in
the treatment of acute exacerbations of
COPD.
(Thorax 1995;50:834-837)
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Patients admitted to hospital with an acute
exacerbation of chronic obstructive pulmonary
disease (COPD) are usually treated with a high
dose P2 agonist as part of their therapy. It is
now commonplace for patients to receive, in
addition, nebulised ipratropium bromide with

obvious additional cost. This is logical phar-
macologically as ipratropium has a different
mode of action, inhibiting vagally-mediated
bronchomotor tone.' There is evidence that
adding ipratropium bromide to a nebulised 12
agonist is valuable in the long term man-
agement of COPD2A and in acute severe
asthma.5 There have been no studies, however,
on the place of ipratropium bromide in the
management of acute exacerbations of COPD.
Additionally, it has been known for some years
that atropine-like drugs may be more effective
in remissions of airways obstruction than in
relapse.67 We have therefore compared nebu-
lised salbutamol with nebulised salbutamol plus
ipratropium bromide (combination therapy) in
the treatment of acute exacerbations ofCOPD
in a randomised trial.

Methods
Patients admitted as emergencies to acute med-
ical units with a diagnosis of an acute ex-
acerbation of COPD who were not taking
regular nebulised bronchodilators athome were
eligible for the study. All were aged over 45
years and had a smoking history of more than
10 pack years. All had a forced expiratory
volume in one second (FEV,) of <65% pre-
dicted when well, and a history of exertional
dyspnoea resulting from respiratory disease for
over three years. The diagnosis of non-asth-
matic COPD was made previously by a con-
sultant respiratory physician. Exclusion criteria
included a history suggestive of asthma (child-
hood respiratory disease, atopy, night time
wheezing) and a peripheral eosinophilia of
>10%. Patients with a >20% (at least 200 ml)
reversibility of FEV, to 400 ptg of inhaled sal-
butamol on the day of discharge were also
excluded.
On admission patients were randomised to

receive either nebulised salbutamol 5 mg four
times daily or salbutamol 5 mg plus ip-
ratropium bromide 500 ptg four times daily.
The drugs were administered by an air driven
nebuliser (Bard Inspiron Mini-Neb) at a flow
rate of 8 1/min until the chamber was dry. The
combination therapy was given as a mixture.
All other medication was prescribed at the
attending physician's discretion.

Spirometric values (best of three attempts
using a Vitalograph dry wedge spirometer by
one of two experienced operators) were meas-
ured before the 18.00 hours nebuliser treat-
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Figure 1 Subjective symptom assessment.

ment on days 1, 3, 7, and then weekly and on

the day of discharge. Thus, patients admitted
before 18.00 hours had spirometric parameters
measured on the day of admission whilst those
admitted after this time were measured at 18.00
hours the following day (all classified as day
1). In all cases the time ofadmission was noted.
A simple subjective symptom score (fig 1)
was recorded daily. The patients were asked
whether they felt better, worse, or the same as

the previous day.
The change in FEV, and forced vital capacity

(FVC) from day 1 to days 3, 7, 14, and day
of discharge was calculated. The differences
between each treatment group and the symp-
tom scores were analysed by the Student's
unpaired t test. The sample size in this study
would detect a 280 ml change in FEV, and
500 ml change in FVC with 80% power and
95% confidence.

Verbal consent was obtained from all patients.
The study was approved by the clinical research
ethics committees of the two health districts
involved. Patients were blind to the medication

they received, and the doctors who performed
the spirometric measurements were not aware

of the treatment group of each patient.

Results
Seventy patients entered the study. Three with-
drew (one from the salbutamol group and two
from the combination group), two were ex-

cluded as they had reversibility of >20% (one
from each group), and one patient from the
salbutamol group was withdrawn as the reason

for admission was newly diagnosed bronchial
carcinoma. Two patients were withdrawn due
to side effects of the nebulised drugs; one from
the salbutamol only group developed chest pain
and one in the combination therapy group

developed wheezing which resolved on dis-
continuation of ipratropium. The remaining
62 patients were suitable for analysis. Three
patients died during the course of their ad-
mission, one in the salbutamol group and two
receiving combination therapy. Two patients
prescribed ipratropium developed urinary ob-
struction but this did not necessitate their with-
drawal from the study. Table 1 shows the
baseline characteristics of the two treatment
groups. The patients were well matched for all
the parameters (Student's unpaired t test). Day
1 spirometric values were always measured at
18.00 hours and therefore at a variable time
from admission, but always within 24 hours.
There was, however, no difference in the time
of admission between the two groups (table 1).
The length of hospital stay and duration of

nebuliser therapy was similar in both groups.
There was no significant difference in the
quantity of intravenous hydrocortisone, am-

inophylline and oral antibiotics received by the
two groups (table 2).

Patient progress was monitored by FEV1 and
FVC (figs 2 and 3) and the change in these
parameters between days 1, 3, 7, 14, and dis-
charge was calculated. There was no significant

Table 1 Mean (SD) baseline characteristics of the two treatment groups

S (n=33) S+IB (n=29) p 95% CI of difference

Age (years) 70-4 (9 1) 67-8 (6 7) NS -6-71 to 1-51
Height (cm) 163-8 (9-7) 165-0 (9 6) NS -3-71 to 6-11
Weight (kg) 65-0 (16-9) 65-3 (15 7) NS -8-02 to 8-62
Years breathless 10-6 (11-3) 16-5 (12-9) NS -0-25 to 12-04
Smoking (pack years) 48-8 (32-3) 55 0 (32-1) NS -10-20 to 22-60
Pao2* (kPa) 8-5 (2 4) 7-8 (1-6) NS -1-75 to 0 35
Paco2* (kPa) 5-4 (1-3) 5-9 (1-5) NS -0-21 to 1 21
Time of admission 13-40 (5 0) 12-50 (5 0) NS -3-38 to 1 71
FEV, day 1 (1) 0 77 (0-34) 0-78 (0-41) NS -0-18 to 0-20
FVC day 1 (1) 1-47 (0 65) 1-55 (0-71) NS -0-27 to 0 43

S = salbutamol alone; S +IB=combination therapy; Pao2, Paco2= arterial oxygen and carbon dioxide tensions; FEV, =forced
expiratory volume in one second; FVC = forced vital capacity.
* On admission.

Table 2 Mean (SD) length of hospital stay and drug therapy of the two treatment groups

S (n=33) S+IB (n=29) p 95% CI of difference

Days to discharge 10-5 (4 7) 11.8 (4 4) NS -1-02 to 3-62
Days on nebulisers 8-5 (4 2) 8-2 (3 6) NS -2-30 to 1-70
Days on iv aminophylline 0 1 (0 5) 0-6 (1-4) NS -0-02 to 1-02
Days on iv steroids 0-1 (0 3) 0 6 (1-4) 0-05 -0-005 to 1-0
Days on antibiotics 5-8 (4 3) 5-7 (3 3) NS -2-07 to 1-87

S = salbutamol alone; S + IB = combination therapy.

How is your shortness of breath today
compared with yesterday?

Better + 1
Same 0
Worse -1

Please put the appropriate number next
to each day.

Day 1
2
3
4
5
6
7
... etc
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Table 3 Mean (SD) changes in forced expiratory volume in one second (FEV) and forced vital capacity (FVC) over
time

S (n=33) S+IB (n=29) p 95% CI of difference

FEV,
Day 3 -Day 1 0-17 (0.28) 0 05 (0 24) NS -0-25 to 1-34
Day 7 -Day 1 0-21 (0-42) 0-15 (0-26) NS -0-24 to 0-12
Day 14 -Day 1 0-06 (0-11)t 0-26 (0 29)* NS -0-02 to 0-42
Day of discharge -Day 1 0-23 (0.32) 0-15 (0-32) NS -0-24 to 0-08

FVC
Day 3 -Day 1 0-25 (0.42) 0 04 (0-41) 0-05 -0-42 to 0 001
Day 7 -Day 1 0 39 (0 52) 0-17 (0-45) NS -0 47 to 0 03
Day 14 -Day 1 0 33 (0 23)t 0-62 (0-51)* NS -0-10 to 0-68
Day of discharge-Day 1 0-56 (0 47) 0-42 (0-61) NS -0-41 to 0-13

* 10 patients, t 9 patients.
S = salbutamol alone, S + IB = combination therapy.

Table 4 Mean (SD) subjective improvement over hospital stay

S (n=33) S+IB (n=29) p 95% CI of difference

Number of days better 4-5 (1-8) 4-8 (2 4) NS -0 77 to 1-37
Number of days same 3-9 (2 8) 4-7 (2 7) NS -0-60 to 2-20
Number of days worse 1-2 (1-4) 1-3 (1-5) NS -0-64 to 0-84

S = salbutamol alone; S +IB = combination therapy.

wL
LL

difference between the two groups (table 3), Discussion
and no difference was observed in the subjective The combination of salbutamol and ipra-
improvement between the two groups (table tropium bromide appeared to give no ad-
4). ditional benefit compared with salbutamol

alone during the routine inpatient treatment of
1.1 an acute exacerbation ofCOPD. No differences

were observed in spirometric values, subjective
symptom scores, duration of hospital stay, or

1.0oL-T---number of days on a nebuliser between the two
groups. This is in contrast to findings in stable
COPD although results are not consistent.

0.9 _ ---------------- ; i Many trials in stable outpatients with COPD
0.9 / -/have shown combination therapy to be be-

neficial,"'2 although some suggest that any im-
provement is small.9 1314 Furthermore, some

0.8 workers have shown that ipratropium bromide
o_ Salbutamol alone alone is as effective as either salbutamol alone

* Combination therapy or combination therapy.'5-17
0.7_There are far fewer studies on acute ex-

acerbations of COPD. In a study by O'Driscoll
et al2 combination therapy provided no ad-

0.6 2 3 4 5 6 7 8 9 10 ditional benefit to single agent therapy in the

Days first hour. An earlier study"8 found that either
fenoterol or ipratropium bromide was as effect-

qre 2 Mean (SE) FEV, over admission. ive as the two agents combined in producing
bronchodilation over a 90 minute period.
These studies have assessed patients with acute

2.2 - exacerbations of COPD over 60-90 minutes,
but short term reversibility alone cannot be
relied upon to predict longer term clinical re-

2.0 sponse.'9-21 In assessing therapy it is important
to monitor patients with acute exacerbations

1.8- I ofCOPD throughout a hospital admission and,
to our knowledge, this is the first study which
compares the use of salbutamol alone with

1.6 - combination therapy for this duration.
It is possible that this study did not have a

1-4 sufficiently large sample size to detect a small
1-4 -lo Salbutamol alone improvement in spirometric values by the ad-

* Combination therapy dition of ipratropium bromide. This study
1.2 - would detect a difference in mean FEV, of

280 ml at each point with 80% power and we

1.0 I I I I I I +/ feel that a difference of less than this magnitude1 2 3 4 5 6 7 8 9 10 is of doubtful clinical significance. We consider
Days that the dose of ipratropium bromide used was

sufficient because a previous study has shown
4re 3 Mean (SE) FVC over admission. that 500 ,ug is in excess of that required to

Figh

LL.

Figs4
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achieve maximal acute reversibility in stable
COPD.22
As in other studies, we considered changes

in FEV1 and FVC to be more objective than
serial peak flow measurements in measuring
bronchodilation. It is well recognised that there
is only limited correlation between spirometric
values and subjective sensations of dyspnoea
and exercise tolerance in COPD.23-25 There
are a number of validated multidimensional
questionnaires to assess wellbeing in patients
with COPD.26 These, however, have mainly
been used in patients with stable COPD and
the few questionnaires designed to respond
to rapid changes in disease activity are time
consuming to complete.27 We therefore con-
fined ourselves to a single measure of subjective
benefit similar to that used in other studies
assessing nebuliser therapy.28
Although ipratropium bromide is generally

well tolerated and safe, adverse (anti-
cholinergic) effects do occur. The addition of
ipratropium bromide to a 02 agonist in the
treatment of acute COPD will therefore in-
crease the possibility of side effects as well as
the cost of therapy.
We conclude that the addition ofipratropium

to salbutamol confers no benefit in the routine
management of hospital inpatients with acute
exacerbations ofCOPD. We consider that these
results apply only to acute exacerbations and
the situation with respect to long term dom-
iciliary treatment is different. In the treatment
of an acute exacerbation of COPD it would
seem reasonable to advise adding nebulised
ipratropium bromide to a 12 agonist only when
a patient is not progressing satisfactorily. This
is now our unit policy.

We are grateful to Wanda Macdonald and Rosemary Bunting
for their help with spirometery and Dr J M Findlay for his
permission to study patients at the Bradford Royal Infirmary.
We also thank Dr David Braunholtz for his statistical advice.
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