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Limited data support the use of first-generation antihistamines for treatment of the common cold.
The purpose of this study was to test the effectiveness of clemastine fumarate, a first-generation
antihistamine, for treatment of sneezing and rhinorrhea associated with naturally occurring common
colds. Four hundred three subjects (202 clemastine fumarate recipients and 201 placebo recipients)
who reported new onset (<24 hours) of cold symptoms that included rhinorrhea or sneezing were
studied. At baseline (day 1), the mean symptom-severity scores = SEM for the clemastine fumarate
and placebo groups were not significantly different. The mean rhinorrhea-severity score = SEM
was not different on day 2; however, on day 3, the mean rhinorrhea-severity score = SEM was 1.02
+ 0.07 for the clemastine fumarate group and 1.39 * 0.07 for the placebo group (P < .001). This
treatment effect persisted on day 4. A significant effect on sneezing was noted on days 2—4. Sedation
occurred in 14% of the clemastine fumarate—treated subjects and 1.5% of the placebo-treated

subjects (P < .0001).

Viral upper respiratory tract infection is the most common
illness in humans. Although it is generally a mild illness, the
common cold is responsible for more days of work and school
absence than all other illnesses combined [1]. There is also an
enormous cost associated with the common cold for physician
visits and the purchase of cough and/or cold remedies by con-
sumers. The symptomatic treatment of cold symptoms currently
relies on decongestants for nasal congestion, antitussives for
cough, analgesics for headache and myalgia, and antihistamines
for rhinorrhea and sneezing. These agents are available without
prescription and are widely used [2]. The paucity of data that
support the use of these various agents for treatment of the
common cold was the subject of a recent review [3].

Rhinorrhea and sneezing are important components of the
common cold. Several studies have been conducted to establish
the efficacy of antihistamines for the treatment of these symp-
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toms. Although these studies generally found no, or very mod-
est, treatment effects, critical review suggests that the studies
did not have sufficient experimental power to conclusively
establish a lack of efficacy [4—7]. A decrease in both rhinorrhea
and sneezing following treatment with clemastine fumarate, a
first-generation antihistamine, was reported in a recent large
study of experimental rhinovirus colds [8]. The purpose of this
study was to determine the efficacy of clemastine fumarate for
treatment of rhinorrhea and sneezing in subjects with natural
colds.

Materials and Methods

Subjects. Male or female subjects, 18 years of age and
older, were recruited at three study sites: the University of
Virginia (Charlottesville), Hackensack University Medical
Center (Hackensack, NJ), and the Medical University of South
Carolina (Charleston). The protocol was approved by the Insti-
tutional Review Boards at the respective institutions, and all
subjects gave written informed consent for participation.

Surveillance phase. Subjects in the surveillance phase of
the study were recruited by newspaper and posted advertise-
ments and were paid for participation. Approximately 1,000
subjects were kept under surveillance at the three study sites
at all times from September 1994 to April 1995. As subjects
discontinued participation or were enrolled in the treatment
study, additional subjects were recruited to maintain the sur-
veillance population. All subjects recorded the presence or ab-
sence of headache, muscle ache, runny nose, sneezing, stopped-
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up nose, sore throat, scratchy throat, cough, hoarseness, postna-
sal drip, feverishness, chilliness, and feeling sick in a diary
that was completed daily and reviewed by study staff at 2- to
3-week intervals. The subjects were instructed to contact the
study staff with the first occurrence of any of these common
cold symptoms to determine eligibility for the treatment phase
of the trial.

Treatment phase. Subjects who reported runny nose and/
or sneezing, had at least two different symptoms, had recorded
symptoms in their diary for no more than 1 day, and responded
“Yes” to the question ‘‘Have you had the onset of a cold
within the last 24 hours?”’ were eligible for enrollment in the
treatment study. Females of childbearing age were required to
have a negative pregnancy test and use effective birth control.
Subjects with underlying illnesses that might be exacerbated
by antihistamines or that might affect the assessment of com-
mon cold symptoms were excluded from the study. Subjects
who were taking medications that might interact with antihista-
mines or alter common cold symptoms were also excluded
from the study. Subjects with a history of seasonal or perennial
allergic rhinitis must have responded ‘‘No’’ to the question
““Are you suffering from allergies at the present time?’’.

Study medications. Study subjects received either 1.34 mg
of clemastine fumarate or identically appearing placebo tablets.
The active and placebo tablets were randomly distributed in
sequentially numbered blister packs provided to each study
site. Subjects were then given the blister packs in numerical
order as they were admitted to the treatment phase of the study.
The initial dose of study medication was administered by a
study nurse on day 1 of the study between 8:00 A.M. and noon.
The second dose on day 1 was self-administered ~12 hours
after the first dose. On study days 2—5, subjects took their
medication at ~8:00 A.M. and 8:00 p.M. Compliance with the
study medications was encouraged by the study staff during
daily telephone contact, and the empty blister packs were col-
lected to confirm that all medications had been taken. Subjects
were instructed to take no other common cold remedies while
receiving the study medication.

Study procedures.  Subjects participating in the surveillance
phase of the study who contacted the study center and reported
common cold symptoms were evaluated in person. Eligibility
criteria were reviewed, and an assessment of baseline symp-
toms was done. A symptom-severity score of 0—4, correspond-
ing to absent, mild, moderate, severe, and very severe symp-
toms, respectively, was assigned to each of the symptoms of
sneezing, rhinorrhea, nasal obstruction, sore throat, cough,
headache, malaise, chilliness, and postnasal drip. Each morning
on subsequent study days (days 2—5), subjects were contacted
by telephone and asked to evaluate the severity of these symp-
toms over the previous 24-hour period. Subjects were instructed
to take the morning dose of study medication after reporting
their symptoms. In addition, on day 2, each subject was asked
to record the severity of symptoms 4, 8, and 12 hours after the
morning dose of study medication. On study day 6, each subject
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was again evaluated in person to review any adverse events
and to conduct a final evaluation of symptoms.

Data analysis. The demographics and symptom severity at
the baseline evaluation were compared to document the compa-
rability of the treatment groups. A one-way analysis of variance
(ANOVA) was used to compare age across treatment groups.
Race, gender, sneezing severity, and rhinorrhea severity were
compared by using either the x> or Fisher’s exact test.

The primary analysis for assessment of the effectiveness of
clemastine fumarate was defined, a priori, as comparison of rhi-
norrhea- and sneezing-severity scores for the treated and control
subjects on days 2 and 3 of the study. Comparison of other
common cold symptoms in the two groups was done as a second-
ary analysis. The treatment groups were compared on days 2—4
by assessment of the change from baseline in response to the
study medication. The analysis of these results was done with a
three-way ANOVA with treatment arm and study site as the
between-groups factors and the interactive symptom scores on
days 2—6 as the repeated-measures factor. For analysis of the day
2—timed symptom-severity scores, a similar ANOVA model was
used except that the different times (4, 8, and 12 hours after
the morning dose) served as the repeated-measures factor, and
treatment contrasts were conducted at these times.

All available data, including data for subjects who subse-
quently withdrew from the study, were included in the analyses.
To validate the assumptions underlying the ANOVA, the data
were also analyzed with nonparametric tests. The significance
levels were essentially unchanged, and only the results of the
ANOVA are presented.

A post hoc analysis of the change in sneezing severity from
baseline for those subjects who reported at least moderate
(symptom-severity score, =2) sneezing at the time of enroll-
ment and the change in rhinorrhea severity from baseline in
those subjects who had at least moderate rhinorrhea at the time
of enrollment was done by using the methods described above.
The statistical significance of differences in incidence of side
effects in the treatment and placebo groups was determined by
using a one-sided Fisher’s exact test.

The sample size was based on previous data on experimental
colds [8] and produced an estimate of 331 subjects per group,
with P, = .05 and P; = .8 for a two-tailed test. The study
protocol provided for two blinded interim analyses and a final
analysis. The interim analyses were examined by an indepen-
dent data review panel after enrollment of approximately one-
third of the planned number of subjects and again after enroll-
ment of approximately two-thirds of the planned number of
subjects. Treatment differences were considered statistically
significant if the P level was <.021 at the second interim
analysis. This P, at the second analysis, with corresponding
prospective adjustments of the P, at the first interim analysis
and final evaluation, provided overall protection against type
I error at the P level of .05.

The a priori criterion for the effectiveness of clemastine
fumarate for treatment of common cold symptoms was that the
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Table 1. Demographic characteristics on 403 subjects at enrollment
who received either clemastine fumarate or placebo as treatment of
rhinorrhea and sneezing associated with the common cold.

Clemastine
fumarate Placebo
recipients recipients
Characteristic (n = 202) (n = 201) P value
Mean age + SEM* (y) 35.1 = 0.64 33,7 £ 0.58 .10
No. of whites: no. of blacks or
others’ 168:34 165:36 .78
No. of females: no. of males’ 159:43 155:46 .70
Mean sneezing-severity score
+ SEM? 1.17 £ 0.06 1.32 £ 0.06 39
Mean rhinorrhea-severity score
+ SEM* 173 £0.07  1.65 = 0.07 37

* Analyzed by using a one-way analysis of variance.
T Analyzed by using a x? test.
* Analyzed by using the Fisher’s exact test.

mean change in symptom-severity score for rhinorrhea and
sneezing would be greater in the treatment group than in the
placebo group on either day 2 or day 3 at a statistically signifi-
cant level. The study met the criterion for statistical significance
and was terminated after the second interim analysis. The data
analysis revealed no difference in symptom severity or treat-
ment effect by site of enrollment.

Results

Four hundred three subjects were enrolled in the treatment
phase of the study; 202 received clemastine fumarate, and 201
received placebo. Subject enrollment was similar at the three
study sites, with 164 subjects enrolled at the University of
Virginia, 123 enrolled at the Medical University of South Caro-
lina, and 116 enrolled at Hackensack University Medical Cen-
ter. Approximately 40% of the subjects who reported cold
symptoms while under surveillance met the enrollment criteria
for the treatment study. The most common reasons for not
enrolling subjects were the presence of symptoms for >24
hours, a report of only a single symptom, or the absence of
either rhinorrhea or sneezing as a symptom.

The demographic characteristics of the subjects enrolled in
the treatment and placebo groups were similar (table 1). There
were no significant differences in mean symptom-severity
scores between the two groups before treatment. There were
also no significant differences in demographic characteristics
or baseline symptom severity at the study sites. The enrollment
of subjects was evenly distributed throughout the study period
with the exception of February and March, when 182 (45%)
of the subjects were enrolled.

Twenty-three subjects, 16 who received clemastine fumarate
and seven who received placebo (P = .08), withdrew from the
study before completion. Six subjects, all in the treatment
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group, withdrew because of excessive drowsiness. Two sub-
jects in the treatment group withdrew when their symptoms
resolved and one subject in the placebo group withdrew be-
cause of treatment failure. Fourteen subjects, eight in the treat-
ment group and six in the placebo group, withdrew for reasons
unrelated to their illness or the study medication.

Effect of clemastine fumarate on sneezing. The mean
symptom-severity scores = SEM for sneezing in the treatment
and placebo groups at baseline were 1.17 = 0.06 and 1.32 *+
0.06, respectively (P = .39). On day 2, the mean sneezing-
severity scores = SEM for the two groups were 0.74 = 0.06
and 1.16 = 0.07, respectively (P < .001). These decreases are
a mean change from baseline of 37% for the treatment group
and 11% for the placebo group (P = .007). The mean symptom-
severity scores = SEM for sneezing that were recorded 4, 8,
and 12 hours after the morning dose of medication on day 2
were also lower (P < .002) for the treatment group. This
treatment effect persisted with statistically significant results
on days 3 and 4 (figure 1). The 143 subjects (65 who received
clemastine fumarate and 78 who received placebo) who re-
ported sneezing of at least moderate severity at baseline re-
vealed similar findings. Treatment reduced sneezing severity
in this group of subjects 22.7%, 23.4%, and 21.5% relative to
the placebo group on days 2, 3, and 4, respectively.

Effect of clemastine fumarate on rhinorrhea. The mean
symptom-severity scores = SEM for rhinorrhea at baseline
were 1.73 = 0.07 and 1.65 = 0.07 for the clemastine fumarate-
and placebo-treated subjects, respectively (P = .37). On day
2, the mean rhinorrhea-severity scores = SEM for the two
groups were 1.46 = 0.07 and 1.58 =+ 0.08, respectively
(P = .24). These decreases are a mean change from baseline
of 16% for the treatment group and 4% for the placebo group
(P = .1). The mean symptom-severity scores = SEM for rhi-
norrhea were lower for the clemastine fumarate—treated sub-
jects 4, 8, and 12 hours after the morning dose on day 2; these
differences were statistically significant at 8 hours (P = .002)
and 12 hours (P = .01).

The effect of clemastine fumarate was more pronounced on
day 3, when the mean symptom-severity score = SEM for
rhinorrhea was 1.02 = 0.07 for the treatment group and 1.39
#+ 0.07 for the placebo group (P < .001) and the mean change
from baseline was 42% for the treatment group and 16% for
the placebo group (P < .001). This treatment effect persisted
on day 4 (figure 2). A post hoc analysis of the 225 subjects
(120 clemastine fumarate recipients and 105 placebo recipients)
who reported rhinorrhea of at least moderate severity when
they were enrolled in the treatment phase of the study produced
similar results. Treatment reduced rhinorrhea severity in this
group of subjects 21.2% and 17.7% relative to the placebo
group on days 3 and 4, respectively.

Effect of clemastine fumarate on secondary treatment vari-
ables. No treatment effect was seen on any of the secondary
variables with the exception of nasal congestion. On day 3,
compared with baseline severity scores, the mean nasal conges-
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tion—severity score * SEM was improved for the treatment
group (—0.13 = 0.09) and was worse for the placebo group
(+0.27 = 0.09) (P < .001). Statistically significant differences
in nasal congestion severity were not detected on the other
days of observation.

Side effects. The subjects were asked to report any potential
side effects of the medication. In response, 56 (28%) of the
clemastine fumarate recipients and 30 (15%) of the placebo
recipients complained of adverse events. These adverse events
were judged by the blinded investigators to be related to the
treatment in 44 (22%) of the subjects in the clemastine fumarate
group and 14 (7%) of the subjects in the placebo group
(P < .001). The difference was due mainly to sedation-related
events (drowsiness, sleepiness, and tiredness) that occurred in
28 (14%) of the subjects who received clemastine fumarate
and three (1.5%) of the subjects who received placebo
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Figure 1. Comparison of the effect of clemastine fumarate and

placebo on sneezing associated with the common cold. 4. Mean sneez-
ing-severity score = SEM by day. Comparison of clemastine fumar-
ate—treated subjects with placebo-treated subjects revealed statisti-
cally significant differences (P < .021) in mean sneezing-severity
scores = SEM on treatment days 2—4. B. Change in mean sneezing-
severity scores = SEM from baseline by day. Comparison of clemas-
tine fumarate—treated subjects with placebo-treated subjects revealed
significantly greater changes (P < .021) in mean sneezing-severity
scores = SEM from baseline for the clemastine fumarate—treated
subjects on treatment days 2 and 4.
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Figure 2. Comparison of the effect of clemastine fumarate and
placebo on rhinorrhea associated with the common cold. 4. Mean
rhinorrhea-severity score = SEM by day. Comparison of clemastine
fumarate—treated subjects with placebo-treated subjects revealed sta-
tistically significant differences (P < .021) in mean rhinorrhea-sever-
ity scores = SEM on treatment days 3 and 4. B. Change in mean
rhinorrhea-severity scores = SEM from baseline by day. Comparison
of clemastine fumarate—treated subjects with placebo-treated subjects
revealed significantly greater changes (P < .021) in mean rhinorrhea-
severity scores = SEM from baseline for the clemastine fumarate—
treated subjects on treatment days 3 and 4.

(P < .0001). The number of subjects who withdrew from the
study because of sedation-related events was higher in the
clemastine fumarate group than in the placebo group (six vs.
zero, respectively; P = .015). Most treatment-related adverse
events were of either mild or moderate severity; however, 11
events in the clemastine fumarate group and six events in the
placebo group were reported to be severe.

Discussion

The results of this study demonstrate that clemastine fumar-
ate is effective treatment for the nasal symptoms of rhinorrhea
and sneezing in patients with naturally occurring common
colds. Relative to placebo, clemastine fumarate reduced sneez-
ing severity 26% and 22% and rhinorrhea 12% and 26% on
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days 2 and 3, respectively. Similar results were seen when the
analysis was limited to those subjects who presented with at
least moderate symptom severity. This result for natural colds
complements the results reported from a similar study of the
effect of clemastine fumarate on induced colds [8]. In that
study, clemastine fumarate was shown to reduce sneezing-se-
verity scores (50%), sneeze counts (57%), rhinorrhea scores
(27%), and nasal mucus weights (35%). The difference in the
apparent size of the treatment effect between the studies done
in the natural setting and those done on induced colds appears
to be a result of the less controlled conditions inherent in the
natural setting. Similar findings have been noted with other
therapeutic agents [9, 10].

Subjects were enrolled in the treatment phase of this study
on the basis of the presence of symptoms typical of acute
viral upper respiratory tract infection. Allergic rhinitis is also
typically associated with sneezing and rhinorrhea, although
other components of the common cold symptom complex such
as cough and sore throat are generally absent. In patients with
allergic rhinitis, antihistamines reduce rhinorrhea by 20%—-40%
compared with placebo [11—14]. The inadvertent inclusion of
significant numbers of subjects with allergic rhinitis in our
study would have potentially affected our assessment of effi-
cacy; we do not believe that this occurred in our study.

All patients enrolled in the treatment phase of the study
were under surveillance prior to enrollment and at the time of
enrollment were explicitly asked whether they were having a
cold. The surveillance phase of the study would be expected
to identify those subjects who had undiagnosed perennial rhini-
tis, and in a previous study on natural colds that used the
surveillance model [15], subjects were found to be able to
accurately differentiate colds from allergic rhinitis. The risk
that enrollment of patients with allergic rhinitis influenced the
results of our study is further reduced by the fact that most
subjects were enrolled during the winter months, when the
incidence of seasonal allergic rhinitis would be expected to
be low.

The mechanism of action of the therapeutic effect of the
first-generation antihistamines on the common cold is not clear.
There is little information that addresses the mechanism of
action of the antihistamines for the treatment of sneezing. The
limited data regarding the mechanism of the effect on rhinor-
rhea suggest that the effect may be due to the anticholinergic
activity of these drugs. Histamine was not detectable in nasal
wash in two studies of the common cold [16, 17]. A more
recent study [18] found that histamine levels were increased
during colds in four of 15 subjects; however, there was no
correlation between histamine levels and nasal or serum protein
concentration in the nasal secretions. The suggestion that hista-
mine is not involved in the production of rhinorrhea is further
supported by reports of the ineffectiveness of the nonsedating
antihistamines (which have potent antihistamine activity but
lack significant anticholinergic activity) for treatment of rhinor-
rhea [19, 20]. These studies of treatment of the common cold
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with the nonsedating antihistamines involved subjects with nat-
ural colds, and it would be interesting to study these drugs
under more controlled conditions with experimentally induced
colds.

The hypothesis that the effect of the first-generation antihis-
tamines on rhinorrhea is mediated by their anticholinergic ac-
tivity is also supported by the similarity of the effect of these
drugs and that of ipratropium bromide, which has anticholiner-
gic but not antihistaminic activity [9, 10, 21]. Despite these
data suggesting an anticholinergic mechanism of action, an
antihistaminic effect cannot be ruled out. Allergic and nonaller-
gic patients experimentally infected with rhinovirus have more
sneezing and rhinorrhea in response to histamine challenge than
uninfected controls [22]. These results suggest that increased
sensitivity to histamine normally present in the nasal secretions
might result in the increase of rhinorrhea and sneezing associ-
ated with the common cold. If this is the case, it is plausible
that the effectiveness of antihistamines in the symptomatic
treatment of the common cold may be due to their reduction
of the effect of normal histamine levels.

Although histamine and/or cholinergic mechanisms appear
to play a role in rhinorrhea and sneezing, the constellation of
symptoms that constitute the common cold syndrome appears
to result from a complex pathogenesis that involves a number
of mediators as well as neurological mechanisms [23-26].
Thus, regardless of the mechanism of action, antihistamines
would not be expected to have a direct effect on the nasal
congestion, sore throat, headache, or cough associated with the
cold. As a result, a detectable effect on a global symptom
assessment was not expected in this study and was not included
as an endpoint.

The demonstration of a statistically significant effect of anti-
histamines for treatment of sneezing and rhinorrhea does not
address the issue of the clinical relevance of the observed effect.
We believe that the results of this study were clinically mean-
ingful. The definition of a clinically significant endpoint was
established before the execution of the study and was met
before enrollment of the entire calculated sample size. Also
relevant to assessment of the clinical significance of the results
is the fact that the endpoints in this study were improvements
in subjective symptom-severity scores. The determination of
clinical significance is more difficult when objective endpoints,
such as sneezing counts or nasal mucus weights, are reported
without an assessment of whether the changes in these end-
points are perceptible to the subjects. In this study, the symp-
tom-severity scores directly assessed the subjects’ perception
of their symptom burden.

A final aid to assessment of the clinical relevance of these
results is a comparison to size of the treatment effect in other
illnesses or with other therapies that are generally accepted as
clinically meaningful. The magnitude of the treatment effects
seen in this study is comparable with that previously reported
in studies of the treatment of allergic rhinitis with antihista-
mines [11—14]. The treatment of common cold symptoms with
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ipratropium bromide, recently approved by the U.S. Food and
Drug Administration for treatment of rhinorrhea in patients
with colds, also produces a similar reduction in rhinorrhea
severity [9].

Safety is an important consideration for therapies for the
common cold. Since the symptoms are relatively mild and self-
limited and of short duration, cold remedies must be safe and
free of serious side effects. In this study, the frequency of
side effects, especially sedation-related effects, associated with
clemastine fumarate was higher than that associated with pla-
cebo. The frequency of sedation in this study was comparable
with that reported in previous clinical trials with the first-gener-
ation antihistamines [12, 14, 27].

The increased incidence of sedation-related side effects in
the clemastine fumarate—treated subjects has potential implica-
tions for interpretation of the results of the study. The subjective
assessment of symptoms of these mild and self-limited illnesses
is readily biased when subjects are unblinded by an inadequate
placebo control [28, 29]. In this study, subjects who developed
drowsiness could have correctly concluded that they were re-
ceiving the active treatment. Although sedation occurred sig-
nificantly more frequently in the clemastine fumarate—treated
subjects, only 14% reported this side effect. The subjects in
this study were not aware that rhinorrhea and sneezing were
the primary variables of efficacy. The lack of an effect of
clemastine fumarate on the other common cold symptoms re-
corded as part of the symptom-severity score suggests that the
observed effect on rhinorrhea and sneezing was not the result
of bias introduced by unblinding of the subjects.

The results of this study provide a basis for informed deci-
sions about the use of antihistamines as therapy for the common
cold. It is likely that other antihistamines with anticholinergic
activity similar to that of clemastine fumarate would have a
similar therapeutic effect. As with any common cold remedy,
the decision to use these agents rests with the patient and their
physician and must take into consideration the severity of the
target symptoms, the expected benefit, the potential occurrence
of side effects, and cost.

Acknowledgments

The authors acknowledge the valuable contribution of the study
nurses for this study: Pat Beasley and Kathy Adams at the Univer-
sity of Virginia (Charlottesville), Genny Connelly and Polly Lanz
at the Medical University of South Carolina (Charleston), and
Tammy Crupi, Carol Cianci, and Angela Casella at Hackensack
University Medical Center (Hackensack, NJ).

References

1. U.S. Department of Health and Human Services. Vital and health statistics.
Series 10. Hyattsville, MD: Government Printing Office, 1986.

2. Kogan MD, Pappas G, Yu SM, Kotelchuck M. Over-the-counter medica-
tion use among US preschool-age children. JAMA 1994;272:1025-30.

Antihistamine Treatment of the Common Cold 829

3. Smith MBH, Feldman W. Over-the-counter cold medications. A critical
review of clinical trials between 1950 and 1991. JAMA 1993;269:
2258-63.

4. Gaffey MJ, Gwaltney JM Jr, Sastre A, Dressler WE, Sorrentino JV, Hay-
den FG. Intranasally and orally administered antihistamine treatment of
experimental rhinovirus colds. Am Rev Respir Dis 1987;136:556—60.

5. Howard JC Jr, Kantner TR, Lilienfield LS, et al. Effectiveness of antihista-
mines in the symptomatic management of the common cold. JAMA
1979;242:2414-7.

6. Doyle WJ, McBride TP, Skoner DP, Maddern BR, Gwaltney JM Jr, Uhrin
M. A double-blind, placebo-controlled clinical trial of the effect of
chlorpheniramine on the response of the nasal airway, middle ear and
eustachian tube to provocative rhinovirus challenge. Pediatr Infect Dis
1 1988;7:229-38.

7. Sakchainanont B, Ruangkanchanasetr S, Chantarojanasiri T, Tapasart C,
Suwanjutha S. Effectiveness of antihistamines in common cold. J Med
Assoc Thai 1990;73:96—101.

8. Gwaltney JM Jr, Park J, Paul RA, Edelman DA, O’Connor RR, Turner
RB. Randomized controlled trial of clemastine fumarate for treatment
of experimental rhinovirus colds. Clin Infect Dis 1996;22:656—62.

9. Diamond L, Dockhorn RJ, Grossman J, et al. A dose-response study of
the efficacy and safety of ipratropium bromide nasal spray in the treat-
ment of the common cold. J Allergy Clin Immunol 1995;95:1139-46.

10. Gaffey MJ, Hayden FG, Boyd JC, Gwaltney JM Jr. Ipratropium bromide
treatment of experimental rhinovirus infection. Antimicrob Agents Che-
mother 1988;32:1644-7.

11. Mansmann HC Jr, Altman RA, Berman BA, et al. Efficacy and safety of
cetirizine therapy in perennial allergic rhinitis. Ann Allergy 1992;68:
348-53.

12. Kemp JP, Buckley CE, Gershwin ME, et al. Multicenter, double-blind,
placebo-controlled trial of terfenadine in seasonal allergic rhinitis and
conjunctivitis. Ann Allergy 1985;54:502-9.

13. Falliers CJ, Brandon ML, Buchman E, et al. Double-blind comparison of
cetirizine and placebo in the treatment of seasonal rhinitis. Ann Allergy
1991;66:257—-62.

14. Berman BA. Perennial allergic rhinitis: clinical efficacy of a new antihista-
mine. J Allergy Clin Immunol 1990;86(6 pt 2):1004—8.

15. Williams RB III, Gwaltney JM Jr. Allergic rhinitis or virus cold? Nasal smear
eosinophilia in differential diagnosis. Ann Allergy 1972;30:189—-94.

16. Eggleston PA, Hendley JO, Gwaltney JM Jr, Eggleston AW, Leavell BS
Jr. Histamine in nasal secretions. Int Arch Allergy Appl Immunol 1978;
57:193-200.

17. Naclerio RM, Proud D, Lichtenstein LM, et al. Kinins are generated during
experimental rhinovirus colds. J Infect Dis 1988;157:133-42.

18. Igarashi Y, Skoner DP, Doyle WJ, White MV, Fireman P, Kaliner MA.
Analysis of nasal secretions during experimental rhinovirus upper respi-
ratory infections. J Allergy Clin Immunol 1993;92:722-31.

19. Berkowitz RB, Tinkelman DG. Evaluation of oral terfenadine for treatment
of the common cold. Ann Allergy 1991;67:593-7.

20. Gaffey MJ, Kaiser DL, Hayden FG. Ineffectiveness of oral terfenadine in
natural colds: evidence against histamine as a mediator of common cold
symptoms. Pediatr Infect Dis J 1988;7:223-8.

21. Dockhorn R, Grossman J, Posner M, Zinny M, Tinkleman D. A double-
blind, placebo-controlled study of the safety and efficacy of ipratropium
bromide nasal spray versus placebo in patients with the common cold.
J Allergy Clin Immunol 1992;90:1076—82.

22. Doyle WIJ, Skoner DP, Seroky JT, Fireman P, Gwaltney JM. Effect of
experimental rhinovirus 39 infection on the nasal response to histamine
and cold air challenges in allergic and nonallergic subjects. J Allergy
Clin Immunol 1994;93:534—-42.

23. Douglass JA, Dhami D, Gurr CE, et al. Influence of interleukin-8 challenge
in the nasal mucosa in atopic and nonatopic subjects. Am J Respir Crit
Care Med 1994;150:1108—13.

24. Proud D, Naclerio RM, Gwaltney JM, Hendley JO. Kinins are generated
in nasal secretions during natural rhinovirus colds. J Infect Dis 1990;
161:120-3.



830 Turner et al.

25. Proud D, Gwaltney JM Jr, Hendley JO, Dinarello CA, Gillis S, Schleimer
RP. Increased levels of interleukin-1 are detected in nasal secretions of
volunteers during experimental rhinovirus colds. J Infect Dis 1994;169:
1007-13.

26. Turner RB. Elaboration of interleukin 8 from fibroblast cells and human
nasal epithelium in response to rhinovirus challenge [abstract no B43].
In: Program and abstracts of the 34th Interscience Conference on Anti-
microbial Agents and Chemotherapy (Orlando, FL). Washington, DC:
American Society for Microbiology, 1994.

CID 1997;25 (October)

27. Kaiser HB. H;-receptor antagonist treatment of seasonal allergic rhinitis.
J Allergy Clin Immunol 1990;86(6 pt 2):1000—3.

28. Karlowski TR, Chalmers TC, Frenkel LD, Kapikian AZ, Lewis TL, Lynch
IM. Ascorbic acid for the common cold. A prophylactic and therapeutic
trial. JAMA 1975;231:1038—-42.

29. Farr BM, Conner EM, Betts RF, Oleske J, Minnefor A, Gwaltney JM Jr.
Two randomized controlled trials of zinc gluconate lozenge therapy of
experimentally induced rhinovirus colds. Antimicrob Agents Chemother
1987;31:1183-7.



