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A double-blind, placebo-controlled study of 
the safety and efficacy of ipratropium bromide 
nasal spray versus placebo in patients with 
the common cold 
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Ipratropium bromide (IB) has been found to reduce secretions in the upper respiratory tract; 
this is accomplished through competitive inhibition of acetylcholine at muscarinic receptors that 
control rhinorrhea production. This study compared the safety and efJicacy of IB with placebo in 
the symptomatic relief of rhinorrhea in patients with the common cold. Human subjects with 
symptoms of a common cold, primarily rhinorrhea, were enrolled and treated with either IB (84 
pglnostril) or placebo; each was administered as two sprays per nostril, four times a day, for 4 
days. Primary efJicacy analyses were in-clinic measurements of nasal discharge weights over a 
3-hour period after administration on a!ays 1 and 2 and assessment of rhinorrhea symptoms by 
use of a subjective patient-completed visual analog rating scale. IB significantly reduced 
rhinorrhea an average of 18% over placebo for days I and 2 (p = 0.01). Visual analog scale 
scores showed an average improvement in rhinorrhea of 22% over placebo (p = 0.001). When 
patients with relatively minor rhinorrhea (baseline weight of nasal discharge ~rl .O gm) were 
excluded, IB produced an average reduction in nasal discharge of 23% over placebo for days 1 
and2 (p = 0.003). (JALLERGY CLINIMMUNOL 1992;90:1076-82.) 
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The common cold is the most frequently occurring 
infectious problem in humans. In particular, it is the 
most common upper respiratory tract infection. The 
etiologic agents most clearly associated with common 
colds are the rhinoviruses, which comprise three gen- 
era of the family of picomaviruses. At least 50 anti- 
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genitally distinct serotypes of infectious rhinoviruses 
have been identified. However, on the basis of viral 
isolation studies of nasal secretions, rhinoviruses ac- 
count for only 25% to 35% of colds experienced by 
adults and probably 10% to 25% of those in children. 
Thus the etiologic agents responsible for most com- 
mon colds have not been identified. 

As a consequence, effective preventive or curative 
therapies for colds remain elusive, although symp- 
tomatic relief can often be provided. The well-known 
clinical manifestations of the common cold include 
sneezing, watery nasal discharge, which becomes 
thicker and assumes a yellowish and semipurulent ap- 
pearance over several days, and a subjective feeling 
of general malaise. Fever is usually absent, and cough 
is not common early in the infection. During the initial 
phase of a cold, the nasal mucous membrane is edem- 
atous and has a boggy appearance. The nasal mucosa 
is primarily innervated by the parasympathetic ner- 
vous system. Therefore this system plays an important 
role in the production of rhinorrhea by the mucous 
and seromucous glands. 

In a study of experimental rhinovirus colds,’ intra- 
nasally administered atropine methonitrate, 125 ~g 
sprayed twice into each nostril four times daily for 5 
days, was shown to reduce nasal mucous production 
and result in subjective reports of nasal drying. Nasal 
“symptoms” and patency remained unaffected. In both 
noninfected and infected volunteers, dosage was ac- 
companied by side effects such as dry mouth, dry 
eyes, and systemic phenomena. Bleeding sites in the 
nasal mucosa were observed in 33% of infected pa- 
tients and in 20% of noninfected volunteers. Lower 
atropine dosage did not significantly reduce nasal 
symptoms or mucous production compared with 
placebo. 

The secretory response to methacholine during a 
common cold is stronger the first 2 days; this parallels 
the degree of spontaneous hypersecretion in patients 
with a common cold. Forty patients, each of whom 
had a naturally acquired common cold, participated 
in a study. All patients were randomly assigned to 
receive placebo or 80 pg of IB four times a day for 
7 days 5 minutes after the administration of an intra- 
nasal vasoconstrictor (xylometazoline 0.1%). The na- 
sal discharge was significantly reduced by IB, and the 
effect was most pronounced during the first few days 
when the secretions were mainly watery. During this 
time the use of paper handkerchiefs in the group re- 
ceiving IB was one half of that in the placebo group. 
There was no difference in the number of sneezes per 
day. Seven subjects in the placebo group and 10 in 
the IB group had slight local side effects of dryness 
in the nose and throat during the last days of the 

Abbreviations used 
IB: Ipratropium bromide 

VAS: Visual analog scale 

treatment when the hypersecretion had almost ceased. 
Because of the changing secretory activity during the 
first week of the disease and the rapid onset of IB 
activity, varying doses and frequency of administra- 
tion of an anticholinergic agent appear to be the 
most appropriate treatment regimen !‘or 2 viral 
rhinitis.’ 

Experimentally induced viral rhinitis was also ex- 
amined to determine the effect of anticholmergic med- 
ications in the reduction of nasal hypersecretion. Fc>r 
5 days beginning 24 hours after challenge with rhi- 
novirus type 39, 80 pg of IB was sprayed intranasally 
three times a day. Most volunteers in borh the active 
treatment (73%) and control groups (79% t developed 
infections as determined by viral shedding. However, 
clinical colds occurred in 50% of the volunteers re- 
ceiving IB compared with 76% of the placebo recip- 
ients (p < 0.05). The mean nasal mucous weights, 
rhinorrhea score, and tissue counts also tended to be 
lower in the group receiving IB. Although side effects 
occurred more often in volunteers receiving medica- 
tion (dry nose and dry mouth), intranasal lR was gen- 
erally well tolerated. ’ 

The anticholinergic atropine methonitrace was also 
assessed for the treatment of experimental rhinovirus 
colds. A dose of 125 p,g three times daily had no 
effect on symptoms or signs. A higher dose of 250 
Fg administered by nasal spray four times daily for 
5 days beginning 24 hours after challenge with rhi- 
novirus type 39 was associated with subjective drying 
and a reduction in nasal mucous producrion. Atropine 
methonitrate had no effect on nasal patency. 

The published literature contains several reports on 
the safety and efficacy of intranasally administered 
LB, a quatemary isopropyl derivative of a&opine. in 
the relief of symptoms of the common cold? The 
objective of the present study was to assess the safety 
and efficacy of 0.06% IB nasal spray compared with 
placebo in the symptomatic relief of rhinorrhea as- 
sociated with the common cold. 1B is a quaternary 
ammonium anticholinergic compound that reduces se- 
cretions in the upper respiratory tract through a coni-. 
petitive inhibition of acetylcholine at muscarinic re- 
ceptors. Because of its chemical structure, minimal 
systemic absorption of IB occurs when it i.k admin- 
istered by the inhalation (topical 1 route: this results in 
a favorable safety profile. “I 
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FIG. 1. Mean weight of nasal discharge by treatment (N = 301 patients). 

The low absorption levels of IB and its therapeutic 
action when applied directly to the target organ sug- 
gest that LB may be an ideal choice for symptomatic 
relief of rhinorrhea in the common cold. In two studies 
nasal discharge was significantly reduced in patients 
receiving intranasal IB compared with placebo. 
No effects were noted on sneezing or nasal con- 
gestion. *OF ” 

MATERIAL AND METHODS 
Study design 

The study was timed to end before the onset of the allergy 
season. A parallel rather than a crossover design was used 
for this trial because of the short-term nature of the condition 
under study. In this design each patient receives only one 
treatment, and comparisons are made between treatment 
groups. The primary drawback to a parallel design is that 
each subject cannot act as his or her control. Comparisons 
between treatment groups may be subject to more variability 
than in a crossover design, and consequently a larger sample 
size is required for a parallel study. 

Study participants 
The study was a double-blind, placebo-controlled, mul- 

ticenter trial in which 321 participants were enrolled (159 
received IB and 162 received placebo). Of these, 317 were 
included in the intent-to-treat analysis, and 301 were in- 
cluded in the full efficacy analysis. The mean age of par- 
ticipants was approximately 29 years. Males and females 
represented about 45% and 55% of the total, respectively. 
Age, sex, height, and weight of the participants were com- 
parable in the active drug and placebo groups. 

Patients were excluded from the study if they had sig- 

nificant cardiovascular, renal, hepatic, endocrine, meta- 
bolic, neurologic, pulmonary, or other systemic disease, or 
if they had a history of asthma or other chronic respiratory 
disease, perennial rhinitis, nasal polyps, glaucoma, or un- 
resolved prostatic hypertrophy. Patients with allergic rhinitis 
were excluded if their allergen was in season or ubiquitous 
in their environment (e.g., animal dander). Participants 
were not admitted to the study if they had a positive Strep- 
tococcus culture, the presence of rales or rhonchi suggestive 
of a lower respiratory tract infection, a temperature greater 
than 102” F, or a history of frequent complications associated 
with upper respiratory tract infections. Also excluded were 
lactating women, women with a positive pregnancy test, or 
women of childbearing potential who did not use a medically 
approved method of contraception; persons judged unable 
to adequately maintain a symptom record form; and those 
persons who could not tolerate anticholmergics or were sen- 
sitive to benzalkonium chloride. 

To enroll in the study, patients were required to have 
moderate rhinorrhea for less than 36 hours and swollen, 
erythematous nasal mucosa on examination. At baseline, 
the mean duration of rhmorrhea among study participants 
in the placebo group was 23.9 hours; among those in the 
active drug group it was 22.8 hours. Mean weights of nasal 
discharge for 1 hour at baseline were comparable in the two 
groups-2.56 gm in the placebo group and 2.76 gm in the 
group receiving active treatment. 

Drug administration 
The duration of the study was 5 days. Medication (IB) 

or placebo was administered by nasal spray four times a 
day for the first 4 days. Each spray of active drug delivered 
42 p.g of IB; at each dose two sprays were delivered to each 
nostril for a total of 84 pg per nostril per dose or 672 pg 
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(0.672 mg)/day. Participants’ supplies of medication were 
weighed at each visit to verify that doses were being taken 
as instructed. Previous studies in patients with chronic rhi- 
nitis and the common cold have shown IB doses ranging 
from 40 to 200 pg per nostril as an inhaled aerosol have 
been effective in reducing rhinorrhea.” 

Concomitant medications 

Over-the-counter analgesics such as acetaminophen, as- 
pirin, or ibuprofen were permitted. The only cough medi- 
cations allowed during the study were Robitussin and Rob- 
itussin-DM (A.H. Robins Company Inc., Richmond, Va.). 
For 24 hours before study entry and during the study, pa- 
tients were not allowed to take any antiasthma medications 
or other medications for relief of cold symptoms. Anticho- 
linergics. including tranquilizers and antidepressants with 
anticholinergic effects, and investigational drugs other than 
the study medication were not permitted. 

Data collection 

On day 1 before randomization to either drug or placebo, 
participants underwent nasal and general physical exami- 
nations and completed a baseline subjective self-assessment 
of the severity of their symptoms with the use of a VAS. 
The VAS is a 0- to IO-point scale that participants were 
instructed to mark to rate the severity of their cold symp- 
toms. A score of 0 represented no symptoms, and 10 rep- 
resented unbearable discomfort requiring additional treat- 
ment, which forced the patient to withdraw from the trial. 
Intermediate degrees of discomfort were defined as very 
mild, doubtful, trivial, or just noticeable; mild, present but 
not uncomfortable; modrrute, present and somewhat un- 
comfortable or annoying; and severe, present and definitely 
uncomfortable or annoying. 

After randomization, patients undertook a 1 -hour baseline 
collection of nasal secretions. They were instructed not to 
sniff to clear their noses but to collect all secretions in 
previously weighed paper tissue handkerchiefs that were 
kept in a plastic bag to minimize evaporation. After this 
baseline collection, the first dose of medication or placebo 
was administered, and the weighed medication container 
was given to the patient. 

Measurements of rhinorrhea (paper handkerchief weights) 
and subjective assessments of symptoms were repeated on 
daylat 1.2, and 3 hours after drug administration and again 
on the second day at 1, 2. and 3 hours after drug adminis- 
tration. Before patients left the study site on day I, they were 
given symptom record forms to be completed daily. Partic- 
ipants underwent repeat nasal examinations on the second 
and last days of their study participation. At the time of the 
last visit, usually on day 5, participants had not taken any 
study medication at all for approximately 24 hours. (Some 
patients returned for their last visit on day 7 and had con- 
sequently been without medication for longer periods.) 

Data analysis 

This triai was designed to determine whether rhinorrhea 
was reduced m patients given IB compared with patients 

given placebo. Three endpoints were established to evaluate 
the change in rhinorrhea: (I) average weight of nasal dis- 
charge over 3 hours on days 1 and 2 of drug administration 
compared with baseline; (2) change from haseime of pa- 
tients’ evaluation of rhinorrhea symptoms usrng the VAS 
over 3 hours on days 1 and 2 and for both d:iyi averaged 
versus baseline; and (3) change from baseline n rhinorrhea 
symptoms as evaluated by patients using the V-?S. averaged 
over days 1 and 2 and separately averaged ovc tiays .’ XK~ 
4. As secondary measures of efficacy. patienr; &o mvdc 
daily VAS assessments of sneezing and stutf:. n<)>e. each 
of which were averaged separately for- the hrk C (lays ;rnd 
the second 2 days. 

RESULTS 

Overall, the study demonstrated that IB signiti- 
cantly reduced the rhinorrhea associated with the com- 
mon cold, as measured by weight of nasal discharge 
and patients’ subjective assessment of rhinorrhea se- 
verity using the VAS. Patients in both the active treat- 
ment (IB) and the placebo groups experienced im- 
provement in symptoms that was greater on day 2 01’ 
the study than on day 1. It should be noted that ame- 
lioration of symptoms was expected on placebo. he- 
cause the placebo was not an innocuaus vehicic. 

The weight of nasal discharge was significantly de- 
creased; both the IB and placebo groups showed pro- 
gressive reduction in discharge weight from baseline 
through day 1 to day 2. The IB group experienced a 
significantly greater improvement than did the placebo 
group (Fig. 1). Among patients included in the full 
efficacy analysis, a 14% difference occurred in mean 
discharge weight between patients receivmg IB and 
placebo on day I, 23% on day 2, and 18% for the 
average of the 2 test days. These differences were 
statistically significant on day 2 (p = (Xii! ) and for 
the average of both days (p = 0.02). 

When patients with relatively minor rhinorrhea 
(baseline weight of secretions Cl gm) are i:xcluded. 
the difference between treatment groups becomes 
more pronounced ( Fig. 2). On day 1 the difference 
was 19%; patients taking IB had significantly less 
nasal discharge than did placebo patients i,l? = 0.03 ). 
On day 2 the difference between groups was 28%, 
which was also significant (p = 0.0(U), ah was the 
average for the 2 days (23%, ~7 J= 0.003). Thus 
symptomatic improvement was more marked in pa- 
tients whose rhinorrhea was initially more severe. 

A parallel change was observed in patients’ sub- 
jective assessment of change in rhinorrhea as rated on 
the VAS. Again, there was significantly more ina- 
provement with IB than with placebo on both days 
and improvement increased from day 1 to day 2 (Fig. 
3). Improvement with IB was 194 more than im- 
provement with placebo on day I, 23% morn’ on da\l 
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FIG. 2. Mean weight of nasal discharge by treatment. (N = 253 patients with baseline discharge 
weight ~1.0 gm). 

TABLE I. Frequently occurring adverse 
events (N = 321 patients) 

% of patients 

Type of adverse event* 

All 
Epistaxis (nosebleed, blood- 

tinged mucus) 
Rhinitis (nasal dryness, 

crusting) 
Headache 
Dry mouth 
Otitis media 

IB Placebo 

16.4 13.6 
6.3 1.9 

4.4 3.1 

2.5 3.7 
1.3 0.0 
0.0 1.2 

*Lists only adverse events affecting 2 1% of patients in either 
DUP. 

2, and 22% more for the 2 days averaged (p < 0.02). 
Although improvement continued with further treat- 
ment so that patients in both groups rated their symp- 
toms reduced still further on days 3 and 4, the dif- 
ference between the groups did not reach the same 
level of statistical significance. No significant differ- 
ence was noted between the two treatment groups in 
sneezing and nasal congestion. 

Adverse events 

The overall incidence of adverse events was similar 
in the two treatment groups. Adverse events were 

experienced by 16.4% of IB-treated patients and 
13.6% of placebo-treated patients. No adverse events 
were considered serious. The most frequently occur- 
ring side effects included epitaxis, headache, and rhi- 
nitis, which was described as nasal dryness and crust- 
ing. Adverse events are summarized in Table I. 

Nasal examinations 

Nasal mucosal color and edema, quantity, color, 
and consistency of rhinorrhea and the presence of 
postpharyngeal secretions were examined at each pa- 
tient visit. Most patients experienced improvement in 
all these characteristics. However, 8 of 157 patients 
receiving IB and 12 of 159 patients taking placebo 
experienced a worsening of symptoms, that is, a color 
change from normal to red or red to pale, a change 
in edema from mild to moderate, or an increase in 
rhinorrhea. Of 316 patients in the study who had exit 
physical examinations, 11 had physical changes re- 
garded as worsening from baseline. Such changes in- 
cluded the development of wheezing, rhonchi, and 
rales, worsening of the nasal condition, otitis, phar- 
yngitis, and conjunctivitis. Such changes are not in- 
consistent with the continuation or progression of a 
common cold. 

DISCUSSION 

IB nasal spray has been previously shown to de- 
crease the production of nasal secretions from rhi- 
norrhea caused by the common cold, This effect is 
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FIG. 3. Improvement in rhinorrhea by treatment as assessed by VAS (N = 301 patients). 

more marked during the early stages of the infection 
because hypersecretion and production of watery rhi- 
not-rhea tend to become displaced by more mucopu- 
rulent secretions as the illness continues. lo IB has also 
been found to be effective in relieving watery rhinor- 
rhea associated with perennial rhinitis, as well as rhi- 
not-rhea associated with exposure to cold air or inges- 
tion of hot, spicy soup.’ It has also proved effective 
in inhibiting experimentally induced nasal mucosal 
hypersecretion produced by intranasal instillation of 
methacholine.’ However, because of its route of top- 
ical administration as a nasal spray and its lack of 
systemic effect, it can be expected to relieve rhinor- 
rhea arising only in the nasal mucosa and not, for 
example, in the paranasal sinuses or other sites.’ 

In a study by Gaffey et al., ’ ’ rhinovirus was instilled 
into the nasal cavity to provide an experimentally in- 
duced infection. The dosage of IB was 80 Fg three 
times daily intranasally (a total of 240 Fg or 0.240 
mg/day), beginning 24 hours after the initial viral 
challenge. Results of this study were similar to those 
in the present study involving naturally acquired in- 
fections, with both active drug and placebo providing 
relief but with significantly greater relief associated 
with IB treatment. However, it was also found that 
after 5 days of treatment, approximately 75% of the 
placebo-treated patients continued to shed rhinovirus, 
whereas viral shedding was observed in only 50% of 
the group treated with IB. Although it is reasonable 
to expect relief of symptoms to accompany a reduction 
in viral shedding as the infection resolves, the con- 
nection between these observations and the use of IB 

was not made explicit. Further investigation may be 
indicated to show whether iB can reduce the length 
of an actual rhinovirus infection, in addition to pro- 
viding relief of symptoms. 

CONCLUslOM 

In conclusion, it was found that IS significantly 
reduced rhinorrhea associated with the common cold, 
as measured by weight of nasal discharge and by pa- 
tients’ subjective assessments of severity of rhi- 
norrhea. The treatment was found to be safe aud well 
tolerated, with a low incidence of side effecfs. On- 
going studies are planned to clarify the effects of 
slightly higher doses of IB as well as the effects of 
the placebo alone. 
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Dr. Spector. The pharmaceutical industry has been 
interested in antagonists for bradykinin in view of its 
presumed role with the common cold. Where do we 
stand as far as bradykinin antagonists, and are there 
antagonists for the vasoactive intestinal polypeptide? 

Dr. Baraniuk. The problem with peptide antago- 
nists has been that they are made out of peptides. Thus 
they are very good substrates for all the proteases that 
are present in the nasal mucosa and secretions. 

That has been a real problem in functional studies. 
I think at the last meeting Dr. Proud presented the 
results of the use of an initial bradykinin antagonist 
with bradykinin nasal provocation. Despite very good 
studies in guinea pigs and in vitro, it turned out that 
the bradykinin antagonist had a half-life of about 30 
seconds and had absolutely no effect on bradykinin- 
induced nasal provocation, 

Faced with that, some of the drug companies have 
been a little bit reticent to develop any of these com- 
pounds. However, recently some breakthroughs have 
occurred in the development of novel amino acids that 
could be used that do not change the specificity of 
peptides for a specific receptor but make a given pep- 
tide very resistant to degradation. 

As a result, in the next few years you will see studies 
with bradykinin and substance P antagonists. Later 
studies will be conducted with neurokinin A antago- 
nists, because neurokinin A may play a role in bron- 
choconstriction. On the contrary, there may be some 
studies with neuropeptide Y agonists as vasocon- 
strictors . 

Question. If muscarinic receptors are located on 
vessels, why don’t methacholine challenges lead to 
nasal congestion? 

Dr. Kaliner. To an extent, it does lead to nasal 
congestion. When you perform a methacholine chal- 
lenge, you are really stimulating very superficially, 
and the blood vessels, as you may remember, are quite 
deep. 

l/O/42381 

Thus endogenous acetylcholine release, which oc- 
curs deeper in the mucosa, would lead to vasodilation 
and vascular pooling. However, it is hard to reproduce 
that response with the topical methacholine nasal 
provocation system that we use. 

Dr. Spector. Physiologically, we alternate breath- 
ing predominately from one side of the nose to the 
other at about 2- to 3-hour intervals. What is the 
explanation for this switchover effect? Is it neuro- 
logic? Are mediators involved? 

Dr. Kaliner. It is vascular pooling, and the mech- 
anism for that is presumably parasympathetic. How- 
ever, what you are getting is tumescence, if you will, 
on the one side and then decongestion on the other 
side. 

Dr. Spector. Are central pathways by way of the 
hypothalamus controlling it? What happens with dis- 
ease? Has it been studied? 

Dr. Kaliner. It is a congestion I decongestion cycle. 
The congestion stimulus is a parasympathetic-me- 
diated response. You probably have had the experi- 
ence of lying in bed at night on one side, and the side 
that is closest to the mattress becomes congested. You 
roll over and it decongests over a period of time. 

That is not caused by gravity. It is mediated through 
the sympathetic /parasympathetic system and that phe- 
nomenon can be reproduced by putting a tennis ball 
under your arm and pressing very firmly on one side 
and the contralateral side will decongest. 

A patient with Homer’s syndrome may have in- 
tractable rhinitis caused by disruption of the sympa- 
thetic innervation on one side and loss of that de- 
congestive pathway. As a result, you will have un- 
opposed parasympathetic dilation. 

Dr. Spector. Do we know what happens in others 
with disease? Does rhinitis per se alter the cycle? What 
about unilateral nasal polyps? 

Dr. Kaliner. Usually people are unaware of the 
nasal cycle. Eighty percent of normal persons are sup- 
posed to have the nasal cycle, and you can demon- 
strate it easily. However, most of you here are totally 


