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1 | INTRODUCTION

Common cold is a widespread cause of morbidity with an estimated
average of six annual episodes in children! and two in adults.? The
bad news about common cold is that it is very frequent and does not

have a cure. The good news is that it is typically self-limiting and, in

Summary

Aim: The aim of this study was to explore factors affecting efficacy of treatment of
common cold symptoms with an over-the-counter ibuprofen/pseudoephedrine com-
bination product.

Methods: Data from an anonymous survey among 1770 pharmacy customers pur-
chasing the combination product for treatment of own common cold symptoms un-
derwent post-hoc descriptive analysis. Scores of symptoms typically responsive to
ibuprofen (headache, pharyngeal pain, joint pain and fever), typically responsive to
pseudoephedrine (congested nose, congested sinus and runny nose), considered non-
specific (sneezing, fatigue, dry cough, cough with expectoration) and comprising all 11
symptoms were analysed. Multiple regression analysis was applied to explore factors
associated with greater reduction in symptom intensity or greater probability of expe-
riencing a symptom reduction of at least 50%.

Results: After intake of first dose of medication, typically ibuprofen-sensitive,
pseudoephedrine-responsive, non-specific and total symptoms were reduced by 60.0%,
46.3%,45.4% and 52.8%, respectively. A symptom reduction of at least 50% was reported
by 73.6%, 55.1%, 50.9% and 61.6% of participants, respectively. A high baseline score was
associated with greater reductions in symptom scores but smaller probability of achieving
an improvement of at least 50%. Across both multiple regression approaches, two tablets
at first dosing were more effective than one and (except for ibuprofen-sensitive
symptoms) starting treatment later than day 2 of the cold was generally less effective.
Discussion and Conclusions: Efficacy of an ibuprofen/pseudoephedrine combination
in the treatment of common cold symptoms was dose-dependent and greatest when

treatment started within the first 2 days after onset of symptoms.

contrast to influenza, a benign condition. Nonetheless, common cold
symptoms including headache, joint ache, nasal congestion, fever and
exhaustion can be very bothersome. While conservative methods such
as bed rest and fluid intake can be helpful, many patients seek medi-
cal treatment to make symptoms more tolerable and/or shorten the

course of symptoms. Drugs used in this regard include analgesics such

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.

Int J Clin Pract. 2017;71:€12907.
https://doi.org/10.1111/ijcp.12907

wileyonlinelibrary.com/journal/ijcp  © 2016 The Authors. International Journal of Clinical | 10of8
Practice Published by John Wiley & Sons Ltd.


mailto:marmiche@uni-mainz.de
http://orcid.org/0000-0003-4161-8467
http://creativecommons.org/licenses/by-nc/4.0/

@I[¥» THE INTERNATIONAL JOURNAL OF

KLIMEK ET AL.

20of 8
—l—Wl LEY—CLINICAL PRACTICE

as acetylsalicylic acid, ibuprofen and paracetamol (acetaminophen) and
a-adrenoceptor agonists such as phenylephrine,® pseudoephedrine®*
and xonmetazoIine.5 As either of these drug classes is effective only
against a subset of common cold symptoms, fixed-dose combinations
of two or more active ingredients are frequently used; specifically, the
combination of ibuprofen plus pseudoephedrine has been shown to be
more efficacious than either monotherapy.®” Many common cold med-
ications are available without a prescription as over-the-counter drugs.

BoxaGrippaI® is a common cold medication that has been au-
thorised in Germany for over-the-counter sale in 2012. It contains a
combination of 200 mg ibuprofen and 30 mg pseudoephedrine hy-
drochloride per tablet in an immediate-release formulation; according
to the package insert 1 or 2 tablets should be taken with an interval
of at least 6 hours between doses, a maximum of six tablets per day
and a maximum treatment period of 5 days. The present manuscript
uses data from a survey among 1770 pharmacy customers purchas-
ing BoxaGrippal® to explore factors affecting efficacy of treatment
of common cold symptoms with this ibuprofen/pseudoephedrine
combination product; a focus of this exploration was a comparison
of effects on symptoms typically considered to be ibuprofen- or

pseudoephedrine-responsive.

2 | METHODS

Between October 2014 and March 2015, a total of 230 participating
pharmacies were asked to invite customers aged 18 years and older
who had purchased Boxa\GrippaI® to participate in an anonymous writ-
ten survey. Participants received a € 5 coupon for future purchases
from an online retailer as compensation for time spent filling the sur-
vey. Precondition for participation were the purchase of BoxaGrippal®
intended for current treatment of own common cold symptoms, age
218 years, willingness and ability of independent, plausible and timely
completion of the questionnaire. Participants could return the survey
in a sealed envelope either to the pharmacy or send it postage-free
to a contract research organisation. Ethical committee approval was
neither required nor recommended for this type of study in Germany
at the time it was performed.

The survey captured demographics of the participants. At baseline,
it also provided a list of 11 typical cold symptoms; these included nasal
congestion/obstructed nasal breathing, congested nasal sinus, runny
nose, sneezing, headache, pharyngeal pain, joint pain, fever/increased
body temperature, exhaustion/fatigue, dry cough/tussive irritation
and cough with expectoration (Table 1). Each subject was asked to
identify the four most bothersome symptoms from this list. They were
also asked to rate the extent of each symptom on a scale from O to 10
(very weak to very strong) prior to intake of first dose of medication.
Additional questions were related to time from start of cold to first
dose (same day, day 2, 3 or 4, day 5 or later) and to number of tablets
(1 or 2) at each dosing on the first, second, third or fourth day of treat-
ment, if applicable.

To assess treatment effects, the survey asked participants to re-
port time to onset of symptom relief as 0-5 minutes, 6-15 minutes,

What's known

Ibuprofen and pseudoephedrine are effective and safe to al-
leviate common cold symptoms. Based on their pharmaco-
logical profile, it can be expected that they differentially
target symptoms, making use of a combination treatment

promising.

What's new

A survey of 1770 pharmacy customers purchasing
an ibuprofen/pseudoephedrine  combination  product
showed differential efficacy against ibuprofen-sensitive,
pseudoephedrine-sensitive, total and  non-specific
symptoms. Multiple regression analyses showed that
efficacy is dose-dependent and more pronounced when
treatment starts early in the course of a cold episode but

largely independent of gender and age of the patient.

16-30 minutes, 31-45 minutes, 46-60 minutes or more than 60 min-
utes and whether they considered time to onset as very fast, fast,
moderately fast or slow. It also asked participants to rate the extent
of the 11 symptoms after the first dose of medication on the same
scale of 0-10 and to report duration of symptom relief after the first
dose (options: cured, up to 24 hours, up to 12 hours, up to 6 hours,
less than 6 hours). At end of treatment, they were asked to report
whether four disease-relevant statements applied: “I can perform
daily tasks better again”, “I'm no longer distressed by cold symptoms”,
“l can concentrate better again” and “I no longer feel so exhausted
and fatigued” (yes and no option for each statement). Finally, they
were asked whether they judged the efficacy and the tolerability of
BoxaGrippal® as well as overall treatment satisfaction as very good,
good, less good and poor.

Data from the survey were analysed in three steps. First, all data
were reported descriptively. Second, a total score and three subscores
were created based on the 11 cold symptoms. Each symptom was
rated on a scale from O to 10, at start of treatment and after the first
dose of medication. On the basis of the known pharmacodynamic
effects of the active pharmaceutical ingredients, we grouped the 11
symptoms into three clusters: typical ibuprofen-responsive symptoms
(TIRS) consisting of headache, pharyngeal pain, joint pain and fever,
typical pseudoephedrine-responsive symptoms (TPRS) consisting of
congested nose, congested sinus and runny nose and non-specific
symptoms (NSS) consisting of sneezing, fatigue, dry cough, cough with
expectoration. A total symptom score (TSS) summarising all 11 symp-
toms was also calculated. To allow comparison between the scores,
they were normalised based upon the number of included items, that
is, divided by 4 for the TIRS and NSS, by 3 for the TPRS and by 11 for
the TSS. Data for individual symptoms and scores are reported as ab-
solute values. Moreover, we calculated % of participants reporting an
improvement of at least 50% for each of the four scores. In a third step,
multiple regression analysis was applied with the difference in scores
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TABLE 1 Participant rating of common
cold symptoms. Each participant was asked
to list the four most bothersome symptoms
from a list of 10 typical symptoms; data are
shown as % of subjects naming a given
symptom as one of the four. Patients were

Nasal congestion

Congested sinus

. . Runny nose
also asked to rate a given symptom prior to
(baseline) and after first intake of Sneezing
medication (irrespective of using 1 or 2 Headache

tablets) on a scale of O (smallest extent) to
10 (greatest extent); data are shown as

Pharyngeal pain

mean+SD. All results are based on 1770 Joint pain
responders; missing intensity entries were Fever
set to “0” Exhaustion
Cough
Cough with
expectoration

N.R., not reported.

between the assessments before and after medication as the depen-
dent variable and baseline score, age, gender, body weight, day of first
medication intake and number of tablets at first medication intake as
potential explanatory variables. Due to the explorative character of
our analysis, we concomitantly performed multiple logistic regression
analysis with improvement of at least 50% as the dependent binary
variable and the same explanatory variables as in the multiple linear
models described above.

Data analysis was performed using SAS (version 9.4, SAS Institute
Inc., Cary, NC, USA). Except for weight and body mass index (n=1716),
quantitative data are based on at least 1750 responders. Data on be-
fore and after symptom intensity in Table 1 are based on n=922-1239,
apparently reflecting that participants not experiencing a given symp-
tom may not have entered data for it; in those cases, missing values
were set to O to avoid overestimation of effect sizes. In line with the
exploratory character of the analyses, all statistical analyses and cor-
responding P-values are descriptive and should not be considered as
confirmatory. Data on categorical variables are reported as % of partic-
ipants exhibiting a given parameter. Data on quantitative parameters
are reported as means+SD or with 95% confidence intervals. The pre-
cision of parameter estimates in the regression analyses is reported as
estimate +SEM. Data collection and initial analysis was performed by
Winicker Norimed GmbH (Nuremberg, Germany), a contract research

organisation. Analyses reported here were performed by the authors.

3 | RESULTS

3.1 | Descriptive results

A total of 1770 subjects (70.4% women, age 37.9+13.1 years, height
171.6+8.9 cm, body weight 72.1+14.6 kg, BMI 24.3+4.0 kg/m?) par-
ticipated in the survey. When asked which four from a list of 10 typi-
cal cold symptoms they considered most bothersome, headache, nasal
congestion, exhaustion and joint pain were named most frequently
(Table 1). These four also had the highest rating for extent of symp-
tom (Table 1).

- WILEY- 22

CLINICAL PRACTIC

% most Intensity at Intensity after

bothersome baseline first intake Reduction
64.7 6.10+3.25 3.06+2.25 3.05+2.63
43.6 4.98+3.55 2.56+2.35 2.42+2.60
254 3.59+3.49 1.89+2.18 1.70+2.58
17.9 3.18+3.24 1.66£2.10 1.53+£2.53
70.6 6.33+3.03 2.35+2.26 3.98+2.96
38.6 4.28+3.59 1.92+2.21 2.36+2.78
494 5.07+£3.41 2.04£2.17 3.03+2.87
24.1 2.80+3.24 1.18+1.90 1.62+2.54
50.1 5.65+3.40 2.64+2.41 3.00+£2.90
30.2 2.67+3.29 1.69+2.40 0.98+2.04
N.R. 1.83+2.76 1.26+2.14 0.58+1.66

Participants reported to have started use of the ibuprofen/pseu-
doephedrine combination on the first day of their cold in 23.3%, and
on the second, third, fourth or fifth and later day in 49.3%, 21.1%,
2.8% and 2.3%, respectively. At first intake, 28.4% used one tablet,
whereas 70.4% used two tablets. This dose selection similarly applied
to subjects starting treatment on the first through third day, whereas
those starting at a later time exhibited an approximately even split
between using one or two tablets.

More than 50% of participants reported time to onset of symptom
relief to be 30 minutes or less (Figure 1). Accordingly, subjective as-
sessment for time to onset as very fast in 13.7%, fast in 53.4%, mod-
erately fast in 23.6% and rather slow in 2.3%. Duration of effect of
first intake was reported as less than 6 hours in 15.1%, up to 6 hours
in 54.4%, up to 12 hours in 22.6% and up to 24 hours in 4.6%; 1%
reported full resolution of symptoms after first intake of medication.

Table 1 shows intensity of each of the 11 common cold symptoms

on a scale from O to 10, at start of treatment and after the first dose

Time to onset

.

100

80 -

60 A

40

20

0 —l T T T

0 20 40 60
Time, min

% of subjects reporting
onset of symptom relief

FIGURE 1 Time to onset of action after ingestion of first dose.
Data are shown as cumulative % of survey participants reporting
onset of symptom relief after ingestion of combination treatment at a
given time point
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of medication, as well as intra-individual reduction upon medication
intake.

At end of treatment, participants were asked whether they agreed
or disagreed with the following four statements: “I can follow my daily
tasks better again” 89.8% agreement; “I no longer feel distressed by
cold symptoms” 67.9% agreement; ‘| can concentrate better again”
76.2% agreement; “I no longer feel so exhausted and fatigued” 81.8%
agreement. Accordingly, global efficacy assessment by participants
was excellent in 27.5%, good in 65.5%, less good in 6.4% and poor

in 0.3%. Global tolerability was rated as excellent by 36.2%, good by

TABLE 2 Scores for typical ibuprofen-responsive symptoms (TIRS;
consisting of headache, pharyngeal pain, joint pain and fever), typical
pseudoephedrine-responsive symptoms (TPRS; consisting of congested
nose, congested sinus and runny nose), non-specific symptoms (NSS;
consisting of sneezing, fatigue, dry cough, cough with expectoration)
and total symptoms (TSS; consisting of all 11 symptoms) at baseline
and after intake of first dose of study medication (irrespective of using
1 or 2 tablets) as well as intra-individual change after first Data are
mean+SD on a scale of O (smallest extent) to 10 (greatest extent) or %
change. Note that each score has been normalised for number of
included symptoms to facilitate comparison between scores

After first
Score Baseline intake Reduction % Reduction
TIRS 4.62+2.19 1.87+1.69 2.75+1.89 60.0+33.2
TPRS 4.89+2.33 2.50+1.74 2.39+1.93 46.3+64.6
NSS 3.33+2.03 1.81+1.58 1.52+1.53  45.4+41.0
TSS 4.22+1.65 2.02+1.42 2.20+1.41 52.8429.7

58.9%, less good by 4.4% and poor by 0.2%. Overall treatment satis-
faction was rated as very satisfied by 30.3%, satisfied by 61.7%, less
satisfied by 6.8% and not satisfied by 0.6%.

3.2 | Symptom scores

To better understand the relative roles of each active pharmaceutical
ingredient in the combination product, we calculated a TIRS, TPRS,
NSS and TSS as described in Methods. The various scores at base-
line and after the first dose of medication as well as intra-individual
reductions of scores are shown in Table 2. After normalisation for
number of included items, baseline TIRS and TPRS were similarly high,
whereas NSS was considerably lower. After the first dose of medica-
tion, the TIRS declined by 60.0%, the TPRS by 46.3%, the NSS by
45.4% and the TSS by 52.8%. Thus, the ibuprofen component of the
medication appeared to be somewhat more effective against its typi-
cal symptoms than the pseudoephedrine component.

3.3 | Multiple regression analysis

In the light of the exploratory nature of our analysis, we performed
two types of multiple regression analysis for each of the four scores to
enhance robustness of the conclusions. One approach was a general
linear model looking at reduction in symptom intensity after the first
dosing (Table 3). The other was a logistic regression approach using
number of subjects reporting an improvement of a given score by at
least 50% (Table 4). This minimum extent of reduction in TIRS, TPRS,

TABLE 3 Association of explanatory variables with reduction in symptom scores after first drug dose. For purpose of analysis, the reference
group was defined as males, starting treatment on day 1 of symptom manifestation with an initial dose of one tablet; data for age and body weight
are per 10 year or 10 kg increments, respectively, data for baseline score per point at baseline. Data are shown as parameter estimate+SEM with
corresponding P-value underneath and are relative to mean scores after first intake shown in Table 2. A positive number indicates higher reduction
in symptom intensity after dosing, a negative number lower reduction in symptom intensity being associated with the respective explanatory

variable

Explanatory variable TIRS TPRS NSS TSS

Female gender -0.044+0.091 -0.054+0.090 -0.095+0.075 -0.060+0.073
P=.63 P=.55 P=0.21 P=.41

Age 0.012+0.027 0.061+0.027 0.025+0.023 0.024+0.022
P=.65 P=.02 P=.28 P=.27

Body weight 0.001+0.029 -0.023+0.029 -0.011+0.024 -0.007+0.024
P=.99 p=. P=.64 P=76

Baseline score 0.564+0.016 0.567+0.015 0.478+0.014 0.487+0.017
P<.0001 P<.0001 P<.0001 P<.0001

Start of treatment day 2 -0.081+0.086 -0.045+0.086 -0.104+0.071 -0.080+0.070
P=.35 P=.60 P=.15 P=.25

Start of treatment day 3 -0.153+0.103 -0.274+0.103 -0.190+0.085 -0.192+0.083
P=.14 P=.0076 P=.027 P=.02

Start of treatment day 4 -0.155+0.190 -0.566+0.190 -0.285+0.158 -0.311+0.154
P=.42 P=.0029 P=.071 P=.043

Start of treatment day 5 0.225+0.240 -0.228+0.239 0.296+0.199 0.115+0.194
P=.35 P=. P=.14 P=.55

Two tablets at 1st dose 0.273+0.077 0.276+0.077 0.243+0.064 0.284+0.062
P=.0004 P=.0003 P=.0001 P<.0001
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TABLE 4 Association of explanatory variables with probability to experience an at least 50% reduction in symptom scores after first drug
dose (irrespective of using 1 or 2 tablets). For purpose of analysis, the reference group was defined as males, starting treatment on day 1 of
symptom manifestation with an initial dose of one tablet; data for age and body weight are per 10 year or 10 kg increments, respectively, data
for baseline score per point at baseline. Data are shown as odds ratio for more than 50% improvement with 95% confidence intervals in square
brackets. The percentage of overall participants showing an at least 50% improvement per score is shown in the main text. Odds ratios greater
1 indicate a greater probability of success, odds ratios below 1 a smaller probability being associated with the respective explanatory variable

Explanatory variable
Female gender

Age

Body weight

Baseline score

TIRS

0.856 [0.638-1.145]
1.067 [0.977-1.166]
0.944 [0.861-1.036]
0.896 [0.850-0.944]

Start of treatment day 2 0.785[0.588-1.042]
Start of treatment day 3 0.740 [0.529-1.034]
Start of treatment day 4 0.636 [0.354-1.171]
Start of treatment day 5 1.436 [0.612-3.949]

Two tablets at *** dose

1.396 [1.094-1.778]

TPRS

0.970[0.746-1.261]
1.122 [1.037-1.214]
0.920[0.846-1.001]
1.024 [0.978-1.072]
0.904 [0.703-1.161]
0.588 [0.436-0.791]
0.419 [0.236-0.729]
0.587 [0.293-1.164]
1.435[1.150-1.792]

NSS

0.828[0.634-1.082]
1.093 [1.008-1.186]
0.934[0.857-1.018]
0.925 [0.873-0.979]
0.725[0.559-0.939]
0.570 [0.418-0.775]
0.498 [0.281-0.871]
1.150 [0.576-2.354]
1.413[1.126-1.774]

TSS

0.949 [0.729-1.235]
1.092 [1.009-1.183]
0.954 [0.877-1.039]
0.874 [0.822-0.930]
0.823[0.635-1.062]
0.556 [0.411-0.750]
0.346 [0.198-0.596]
0.867 [0.434-1.790]
1.603 [1.285-2.000]

NSS and TSS was observed in 73.6%, 55.1%, 50.9% and 61.6% of par-
ticipants, respectively. Both approaches consistently detected the fol-
lowing associations: A high baseline score was associated with greater
reductions in symptom scores but smaller probability of achieving an
improvement of at least 50%. Two tablets at first dosing were more ef-
fective than one in both analysis approaches. Starting treatment later
than day 2 of cold was generally less effective; data on day 5 did not
confirm that but, due to small sample sizes, confidence intervals were
too wide to detect any effect. Body weight or gender was not associ-
ated with the magnitude of reduction or the probability of achieving
at least 50% improvement; age exhibited only small and inconsistent
associations. Of note, above effects were consistent across all four
scores; the notable exception is that TIRS in contrast to the three

other scores was not affected by a delayed start of treatment.

4 | DISCUSSION

Analgesics and decongestants are established drug classes to alleviate
common cold symptoms. As each drug class based on its pharmacody-
namic profile preferentially affects a subset of cold symptoms, com-
bination products are often used for more comprehensive symptom
control,®13 including ibuprofen/pseudoephedrine combinations.®”
The present analysis was designed to improve understanding of fac-
tors affecting efficacy of treatment of common cold symptoms with
a combination product consisting of 200 mg ibuprofen and 30 mg
pseudoephedrine (BoxaGrippal®). Specifically, we were interested to
explore how the combination product affected symptoms considered
ibuprofen- or pseudoephedrine-responsive. As a byproduct, our anal-
ysis provides information on symptoms considered most bothersome
by common cold sufferers.

4.1 | Critique of methods

Common cold is a self-limiting condition. Therefore, improvement or

even resolution of symptoms is expected to occur in at least some

patients receiving placebo or even no treatment. To reflect real-world
conditions a patient survey was performed, which excludes a placebo
group. This was not deemed necessary as the efficacy of ibuprofen,®

3:6-8,1014-18 o1 their combination®” in the treatment

pseudoephedrine
of common cold symptoms has been established in multiple placebo-
controlled studies. Moreover, common cold sufferers had correctly
identified whether they were on active treatment or placebo in previ-
ous studies,? questioning the value of a placebo group in this indica-
tion. While a placebo-component is likely to be part of the observed
symptom improvements, the differential effects on TIRS and TPRS as
well as the observed dose-dependency (see below) support the view
that the reported improvements at least partly reflect pharmacody-
namic responses attributable to the active ingredients of the combi-
nation product. The self-limiting nature of the condition is unlikely to
have affected responses to the first dose, but may explain why con-
gestive symptoms were improved less when treatment started late, as
congestions tends to improve faster than other cold symptoms.

Another relevant limitation is that self-report of cold symptoms
can vary greatly and may skew results. As this may question some of
the quantitative outcome measures, the emphasis of our analysis was
on the multiple regression approaches to explore factors potentially
associated with greater efficacy. As this is an intra-study analysis, it
may be less vulnerable to the limitations of self-reporting.

For the present analysis, we have operationally defined four symp-
tom scores describing common cold symptoms. The TIRS and the
TPRS were based on symptoms assumed to be responsive to ibupro-
fen and pseudoephedrine, respectively, based on pharmacodynamics
of these two drugs and published symptom-specific study results; of
note, some of these studies included objective measurements of nasal
airflow. 10141619 symptoms not clearly linked to one of them were
summarised in the NSS; a TSS including all 11 symptoms was also de-
fined to look at the entirety of common cold symptoms. As the four
scores ranged from 3 to 11 symptoms, each one was adjusted based
on number of included symptoms to make them comparable to each

other. However, we did not include weighing of the various symptoms
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within each score, for instance based on patient rating of bother.
However, it should be noted that each of the three subscores included
at least one of the four most bothersome symptoms, as reported in
Table 1, supporting concept validity of these scores.

The four symptom scores and the multiple regression approaches
have been designed after the initial descriptive results of the survey
had been obtained. Therefore, all analyses in the present manuscript
are explorative and not hypothesis-testing. Accordingly, in line with
recent statistical recommendations,?° reported P-values are descrip-
tive and not meant to reject prespecified null-hypotheses. Height and
body mass index were not included in the list of potentially explana-
tory variables in the multiple regression models as neither active ingre-
dient in the combination product is highly lipophilic and, accordingly,
expected to have volume of distribution affected by body mass index.
These design elements and resulting limitations should be considered

in the interpretation of the results.

4.2 | Descriptive data and symptom scores

Our analysis shows that from a panel of 10 typical common cold
symptoms, survey participants reported headache, nasal congestion,
exhaustion and joint pain to be most bothersome, possibly because
they were also rated as the four most intense symptoms. Based on the
pharmacodynamic profile of ibuprofen and pseudoephedrine as well
as based on dedicated studies,° neither monotherapy is likely to pro-
vide relief of all four major symptoms, lending support to the concept
of using combination treatment in patients with multiple symptoms.
Accordingly, such combination treatment was superior to monother-
apy in controlled clinical trials. This may explain the high satisfaction
with efficacy and overall treatment reported in the present survey.
More than half of all participants reported time to onset of symp-
tom relief to be 30 min or less (Figure 1) and almost two-thirds of par-
ticipants considered time of onset to be fast or very fast. While we
are not aware of previous studies exploring time to onset of symptom
relief with ibuprofen/pseudoephedrine combinations, these values are
in line with previous, placebo-controlled studies on pseudoephedrine
monotherapy in common cold patients, being based on subjective
symptom relief>* or on objective measurements of nasal airway flow
or resistance #10.1415.18 They are also in line with the pharmacokinetic
properties of pseudoephedrine which reaches t__ at about 60 min-

utes with almost maximum plasma concentrations being observed at

6,16,
’ tmax

30 min (earliest measured time point) of ibuprofen is also seen
after about 60 minutes.® Therefore, our data based on subjective as-
sessment with an ibuprofen/pseudoephedrine combination product in
an open-label setting together with previous subjective, objective and
pharmacokinetic results from placebo-controlled studies testify a fast
time to onset of symptom relief. In contrast, data on duration of symp-
tom relief after the first dose of medication are not easy to explain in
the absence of a placebo group in the light of the natural course of
the condition. However, rhinomanometry® as well as pharmacokinetic
studies®® support the concept of a dosing interval of 6 hours.
Placebo-controlled studies have established that treatment of

common cold with a single active ingredient improves some but not

other symptoms. Specifically, pseudoephedrine was found to reduce
subjective or objective measures of congestion®®1%16 put has little

effect on sneezing,8 on pain10

or on non-congestion cold symptoms
in general.3 In the present survey, the ibuprofen/pseudoephedrine
combination product differentially affected the extent of intra-
individual improvement of specific symptoms. Thus, the greatest
improvement (63%) was reported for headache, which also was the
most bothersome symptom. A greater than 50% improvement was
also reported for other forms of pain, joint pain, pharyngeal pain, and
for fever and exhaustion (Table 1). In contrast, cough in general and
cough with expectoration were improved by 32-37%, but these two
also had the lowest pretreatment values (Table 1). Nasal and sinus
congestion were improved by about 50%. Thus, typical ibuprofen-
responsive symptoms were approved to a slightly greater extent
than typical pseudoephedrine-responsive or non-specific symptoms,
which is reflected in the operationally defined symptoms scores
used in our analysis. The overall extent of improvement is compa-
rable to values reported in placebo-controlled trials, for instance
for the degree of nasal congestion reduction with a 60 mg dose of
pseudoephedrine 1° or the degree of reduction in nasal, throat and
systemic symptoms with a 200 mg ibuprofen/60 mg pseudoephed-
rine combination.”

More than 95% of participants rated global tolerability as excellent
or good in our survey; specific adverse events were not reported. This
is in line with previously reported safety and tolerability findings in
placebo-controlled studies with an ibuprofen/pseudoephedrine com-
bination.®” Possible adverse effects on vital signs always have to be
considered in the use of a sympathomimetic agent, such as pseudo-
ephedrine. Being a survey of pharmacy customers, our study did not
capture such data. However, a systematic review and meta-analysis
on possible cardiovascular effects of pseudoephedrine has looked at a
total of 24 studies representing 45 treatment arms and 1285 patients;
in this meta-analysis pseudoephedrine did not significantly increase
diastolic pressure, increased systolic blood pressures by less than
1 mm Hg and heart rate by less than 3 bpm,?* which are likely to have
little consequence with drug used for a few days only.

4.3 | Factors associated with greater treatment
efficacy

The above descriptive data show that the results from a survey among
pharmacy customers are in good agreement with those from placebo-
controlled studies. We also found data collection among pharmacy
customers to be a scientifically valuable source of information in a
previous airway project.22 The main advantages of such approach are
that it can recruit a very broad, representative real life population with
little restriction of inclusion/exclusion criteria and much larger num-
bers of patients than typically can be included in a classic randomised
trial. These large numbers allow applying multiple regression approach
to identify variables associated with positive treatment outcomes.
In the light of the exploratory nature of these analyses, we have at-
tempted to increase robustness by applying two parallel approaches
that look at distinct but related outcomes (Tables 3 and 4).
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The explanatory variable exhibiting the strongest effect on symp-
tom improvement was baseline symptom intensity. As the general lin-
ear model approach used reduction in symptom intensity after intake
of medication as dependent variable, this is not surprising as subjects
with a high baseline value can reduce absolute symptom intensity
to a greater extent. This phenomenon has also been observed in the
analysis of databases from observational treatment studies in other

23

indications, for instance arterial hypertension~” or overactive bladder

syndrome.24

The combination product tested in this study includes 200 mg
ibuprofen and 30 mg pseudoephedrine per tablet. Previous studies on
combinations of these two ingredients have shown that the combina-
tion is more effective than either monotherapy but have used prepa-
rations containing 60 mg pseudoephedrine per dose.®” This study
found that for the 200 mg/30 mg combination starting treatment
with two tablets is more efficacious than with a single tablet, irrespec-
tive of symptom score or of analytical approach being applied. This
is in line with findings from previous studies comparing the efficacy
of 50-400 mg ibuprofen?® or in meta-analyses of ibuprofen studies in
analgesic indications, demonstrating an increased efficacy with higher
doses in the 200-800 mg dose range.26 It is also in line with dose-
ranging studies with 15-180 mg pseudoephedrine effects on nasal
airway resistance.!’ Despite the greater symptom reduction when
starting treatment with two tablets of the 200 mg ibuprofen/30 mg
pseudoephedrine combination and the good tolerability of this com-
bination product, we recommend that the higher dose should only
be applied when justified by a high degree of symptom intensity and
bother prior to treatment.

As common cold is a self-limiting disease, we were interested in
the question whether timing of start of treatment relative to onset
of symptoms affects treatment efficacy. Previously reported placebo-
controlled studies using pseudoephedrine-containing preparations
were too small to allow differential analysis of efficacy relative to tim-
ing of treatment start. In our survey with much larger patient numbers,
timing of treatment start had little effect on the typical ibuprofen-
response symptoms. In contrast, the typical pseudoephedrine-
responsive and the non-specific symptoms responded less favourably
when treatment was started on day 3 or 4 of a cold episode, possibly
because nasal congestions tends to already have declined on day 4
or 5 of a cold episode. These findings imply that it is better to start
treatment early if the symptom constellation in a patient with common
cold justifies inclusion of pseudoephedrine or perhaps another decon-
gestant in the treatment regimen. It would be interesting to see this

conclusion confirmed in an independent study.

5 | CONCLUSIONS

Based on a cohort of 1770 pharmacy customers with common cold
purchasing a combination product containing 200 mg ibuprofen and
30 mg pseudoephedrine, we have shown overall efficacy and tolera-
bility data that are comparable to those from placebo-controlled stud-
jes. This and previous studies?? show that surveys among pharmacy
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customers can be a valuable source of scientific information, particu-
larly for over-the-counter products. Treatment effects of the tested
combination product are independent of gender and body weight of
the patient and similar across age groups. Expectedly, baseline symp-
tom intensity has a large effect on degree of improvement. Efficacy
exhibited the expected dose-dependency and was greater when

treatment was started early in the course of a cold episode.
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