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Abstract

Upper respiratory tract infections or common colds are a multi-symptom
disease which is usually symptomatically treated with fixed dose multi-active
ingredient medicinal products which are commonly used as non-prescription
and over the counter. However, the active ingredients combined require a
particular and clinically sound justification. Analgesics and decongestant can
be combined to treat simultaneously the prominent symptoms cold-related pain
(e.g. headache, muscle aches and pains), fever, inflammationand nasal/sinus
congestion. This overview provides a summary of the evidence supporting the
combination of acetylsalicylic acid (aspirin) and pseudoephedrine available in
the common cold product Aspirin® Complex.
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1. Introduction

Acute upper respiratory tract infections (URTI) which are commonly known as
common cold and flu are one of the most common diseases of humans with
adults suffering from 2 - 5 symptomatic infections each year and school-children
from 7 - 10 each year [1]. Over 200 serologically different viral types from eight
different groups of viruses are responsible for human URTT’s with the rhinovi-
ruses being the most common cause [1] [2]. The symptoms of URTI’s are so
common that self-diagnosis is normal amongst the general public [3] and symp-

tomatic self-treatments with nonprescription medicines are the most common
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therapy.

Common cold and flu are multi-symptom illnesses which justify the use of
multi-ingredient combination products [4]. The rationale for the fixed combina-
tion products for common cold and flu is practicable, logical and reasonable
when some requirements are fulfilled [5]. First the simultaneous appearance of
the symptoms is crucial. The constellation of symptoms makes the common cold
and flu unique among common diseases as no other condition has such a range
of symptoms that occur simultaneously. Each symptom can be treated with a
separate active ingredient, but multi-symptom relief, using combination pro-
ducts with multiple active ingredients is recommended by many pharmacists [6].
The time course of the progression of the symptoms is characterized by the early
simultaneous appearance of sore throat, headache, body aches and pains and
nasal related symptoms later followed by cough [4] [7] [8] [9]. The fixed combi-
nation product should be pharmacologically plausible and based on valid thera-
peutic principles [5]. The possibility of interactions between the active pharma-
ceutical ingredients of the fixed combination needs to be considered and the re-
lease of the active substances for the symptomatic treatment of common cold
and flu has to be adjusted to the presence of the symptoms.

Fixed combinations of analgesics and decongestant are commonly used for
symptomatic treatment of common cold and flu [4] [10] [11]. The rationale for
the treatment is that nasal congestion and pain commonly occur simultaneously
and that a combination medicine provides a simplification of therapy compared
to use of an analgesic and a decongestant as mono-therapies [4].

Aspirin® Complex is a fixed combination medicinal product consisting of the
analgesic active 500 mg acetylsalicylic acid and the decongestant active 30 mg
pseudoephedrine. Acetylsalicylic acid (aspirin, ASA) is a nonsteroidal anti-inflam-
matory drug with analgesic, antipyretic and anti-inflammatory properties. It’s
efficacy in fever [12] and acute pain [13] has been frequently shown with ran-
domized controlled clinical trials in several pain model [14]-[17]. Pseudoephe-
drine (PSE) is an a-sympathomimetic vasoconstrictor given orally for the relief
of nasal congestion. The efficacy and safety of PSE is proven and well established
[18]. Aspirin® Complex is provided as a granule formulation in sachets. It is
used for the symptomatic treatment of cold-related pain and fever and conges-
tion of the nasal passages and ostia of the paranasal sinuses caused by upper res-
piratory tract infections in doses of 1 - 2 sachets per administration with a daily
dose of up to 6 sachets, corresponding to a maximum daily dose of 3000 mg
acetylsalicylic acid and 180 mg pseudoephedrine.

This review presents in vitro dissolution data and clinical evidence of phar-
macokinetics, efficacy and safety of this medicinal product and a justification
of this multi-ingredient combination product for the symptomatic treatment of

common cold and flu.

2. Dissolution

Medicinal product formulation and its excipients have a substantial impact on
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bioavailability of active pharmaceutical ingredients and 7n vitro dissolution of a
formulated drug provides useful information about its biopharmaceutical prop-
erties. The dissolution properties of Aspirin® Complex granules for oral suspen-
sion containing 500 mg acetylsalicylic acid and 30 mg pseudoephedrine (Bayer,
Leverkusen, Germany), were compared with BoxaGrippal® tablets containing
200 mg ibuprofen and 30 mg pseudoephedrine (Boehringer Ingelheim, Ingel-
heim am Rhein, Germany), and Grippostad® C capsules containing 200 parace-
tamol, 150 mg ascorbic acid, 25 mg caffeine and 2.5 mg chlorpheniramine ma-
leate (STADA, Bad Vilbel, Germany) at three different dissolution media (pH
1.2: 0.1 N HCI, pH 4.5: 0.05 M acetate buffer, pH 6.8: 0.05 M phosphate buffer)
as requested by governance guidelines [19]. The dissolution study was carried
out using Hanson dissolution apparatus model Vision Elite 8 (Hanson Research,
Chatsworth, CA, USA) configured for apparatus II (paddles) with eight vessels
of 1 L capacity each. Each of the three products was tested 36 times (12 vessels at
each of the 3 pHs for each product). Each vessel contained 500 mL of the disso-
lution media and the paddle rotation rate was 50 rpm. The dissolution media
were heated to 37°C £ 0.5°C. Five milliliter samples were withdrawn at 1, 3, 6,
15, 30, and 45 minutes. Change in sample volumes were factored into the calcu-
lations. The concentration and percent dissolved for the active pharmaceutical
ingredients in each sample were determined using reversed phase high perfor-
mance liquid chromatography. The analgesic compound acetylsalicylic acid, ibu-
profen and paracetamol and the decongestant compounds pseudoephedrine and
chlorpheniramine were determined and compared.

Evaluation of the dissolution release profiles of the three products studied
shows differences in release rates for both the analgesic component and the de-
congestant component of the medicinal products. Figure 1 and Figure 2 show
the respective dissolution profiles at pH 1.2, 4.5 and 6.8. Dissolution of acetylsa-
licylic acid (ASA) in Aspirin® Complex is already at around 100% within 5 mi-
nutes regardless of the pH. BoxaGrippal® tablet’s ibuprofen (IBU) dissolution
is low at pH 1.2 and 4.5 (less than 20% after 45 minutes), but higher at pH
6.8 (80% dissolution after 30 minutes). Grippostad® C capsule’s paracetamol
(PAR) dissolution is pH independent, but only reaches approximately 40% re-
lease within 45 minutes. Aspirin® Complex’s pseudoephedrine (PSE) is instantly
at 100% dissolved at all 3 pHs, whereas pseudoephedrine from BoxaGrippal® tab-
let is around 80% - 90% dissolved after 15 minutes and achieves close to 100%
after 45 minutes. Dissolution of chlorpheniramine (CPM) in Grippostad® C cap-
sule is low with only about 50% - 70% release after 45 minutes in the three pHs.
Overall Aspirin® Complex provides rapid dissolution of both the analgesic and
decongestant active ingredients which results in fast bioavailability and quick

onset of action.

3. Pharmacokinetics

3.1. Drug-Drug Interaction Study

Fixed combination products have to provide evidence that the active ingredients
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Figure 1. Dissolution profiles of analgesic compounds.
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are not interacting and consequently not impacting the bioavailability of its
active ingredients. The fixed combination product Aspirin® Complex has been
proven for potential interactions of the actives ASA and PSE in a 3-fold cross-
over study with 12 healthy male subjects [20]. Each subject received in a ran-
domly assigned order 500 mg ASA plus 30 mg PSE and 500 mg ASA and 30 mg
PSE. The median age of the subjects was 29 years (range: 21 - 42 years). The re-
sults of interaction study for maximum plasma concentrations (C,,,), area under
the curve (AUC) and time to maximum plasma concentrations (T,,,,) are pre-
sented in Table 1. With respect to the pharmacokinetic parameters C_,., AUC
and T
and active metabolite of ASA) and PSE can be concluded. Therefore a drug-drug

equivalence for the analytes ASA, salicylic acid (SA, hydrolysis product

max

interaction of the two active ingredients in Aspirin Complex® can be excluded.

3.2. Bioavailability Studies

The overall bioavailability of Aspirin® Complex has been evaluated in three ad-
ditional pharmacokinetic studies. All studies were unblinded cross-over studies
with 24 evaluable patients conducted in 2004 in Germany (study 1, IMP 11757)
[21], with 30 evaluable patients conducted in 2011 in Canada (study 2, IMP
15,776) [22] and with 26 evaluable patients conducted in 2011 in Australia (study
3, IMP 14,892) [23]. All studies were sponsored by Bayer AG and followed the
same standard protocol for pharmacokinetic studies provided by the sponsor.
AUCand T

and the statistical summary across studies are presented in Table 2. Two studies

The mean and median results for C for the individual studies

max> max

compared Aspirin® Complex with non-marketed experimental formulations (IMP
14892, IMP 11757). Study IMP 15776 compared Aspirin® Complex with the fla-
voured formulation Aspirin® Complex Hot Drink. Data from the two bioequi-
valent formulations are presented.

Acetylsalicylic acid has a relatively low T,,,,. The maximum plasma concentra-

tion is already achieved within 15.6 minutes. The first and active metabolite of

Table 1. Interaction study and pharmacokinetic parameters of ASA plus PSE (Aspirin®
Complex), ASA and PSE (geometric means (standard deviation); T,,,, units = median and
ranges; NA = not applicable).

Pha;:::::;etic Analyte ASA plus PSE ASA PSE
Conax (g/mL) ASA 12.04 (1.21) 12.81 (1.20) NA
AUC (mg x h/L) ASA 5.52 (1.16) 5.45 (1.15) NA
T pax (hours) ASA 0.21(0.17-0.33)  0.17 (0.08 - 0.25) NA
Conax (g/mL) SA 29.44 (1.24) 32.88 (1.23) NA
AUC (mg x h/L) SA 114.04 (1.28) 123.10 (1.33) NA
Tpnae (hours) SA 0.67 (0.42 - 1.50)  0.50 (0.42 - 1.00) NA
Cona (/L) PSE 130 (1.14) NA 140 (136)
AUC (g x h/L) PSE 960 (1.23) NA 900 (1.25)
T,.x (hours) PSE 0.67 (0.33 - 2.00) NA 0.50 (0.33 - 1.50)
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Table 2. Bioavailability studies and pharmacokinetic parameters ASA and PSE of Aspirin® Complex (*for individual studies C,,,

and AUC,,, geometric mean/geometric CV (%) (range) and T, ,, median (range), **for summary C

and AUC,_, geometric

‘'max

mean/SD (range), and T,,, median (range)).

Pseudoephedrine Acetylsalicylic acid Salicylic acid
Study Treatment
No* AUG,... AUG,... AUG,...
Conax (ng/L) (g x h/L) Tpee (hours) Cg,, (pg/mL) (g x h/mL) T e (hours) Cg,, (pg/mL) (g x h/mL) T pex (hours)
Aspirin
p  Complex 147216 1110/27.4 0.83 13.00/22.3  7.87/184 031 2430/156  111.0/29.0 0.83
compared to
14892 ) (92.7-230) (666 - 2215) (0.33-4.00) (8.9-24.5) (55-113) (0.17-053) (17.9-31.4) (72.5-209) (0.33-2.00)
experimental
product
Aspirin
IMP 154/29.6 921/24.2 0.83 15.86/35.1  8.94/15.5 0.25 27.75/17.9  155.5/32.5 0.67
Complex
15776 ) (90.3-291) (625-1886) (0.25-3.0) (8.1-30.5) (6.7-117) (0.15-0.50) (18.1-37.6) (92.4-326) (0.25-1.50)
Hot Drink
IMP Aspirin 143/29.6 952/26.1 0.83 1497/33.3  9.17/15.0 0.25 27.08/15.0  152.4/31.8 0.91
15776 ~ Complex  (85.8-257) (648-2035) (0.33-30) (5.4-246) (7.0-12.6) (0.17-0.67) (19.7-367) (96.8-331) (0.33-2.00)
Aspirin
p  Complex 122247 966/26.2 0.83 1257/340  6.34/20.1 025 3132217 133.8/22.8 0.83
compared to
11757 ) (783-196.7) (611-1678) (0.33-3.0) (7.0-295) (47-9.7) (0.17-035) (21.1-43.5) (85.2-192) (0.42-2.00)
experimental
product
141/1.1 985/1.1 0.83 14.03/1.1 8.00/1.2 0.26 27.50/1.1 137/1.1 0.81
Summary**
(122-154)  (921-1110) (0.83-0.83) (12.57-15.86) (6.34-9.17) (0.25-0.31 (24.30 - 31.32) (111.0 - 155.5) (0.67 - 0.91)
ASA is salicylic acid (SA) which is obtained by enzymatic hydrolysis in the pre-
systemic circulation due to esterases [24]. Like ASA, SA has analgesic, antipyret-
ic and anti-inflammatory properties [24]. SA’s maximum plasma concentration
is obtained within 48.6 minutes. The T, of PSE (49.8 minutes) highly fits with
SA. Therefore it can be concluded that the bioavailability of of the two active in-
gredients is fast and well adjusted. Both actives of Aspirin® Complex provide
simultaneously sufficient plasma concentrations.
4. Efficacy and Safety Information
4.1. Clinical Efficacy
The clinical efficacy of Aspirin® Complex has been evaluated in four randomized
controlled clinical trials [10] [25] [26] [27]. The key points of these studies are
summarized in Table 3. All studies were placebo-controlled, double-blind and
sponsored by Bayer AG, Germany. Two studies also included a paracetamol
(PAR) plus PSE combination as an active comparator. Two studies investigated
Aspirin® Complex using a study design which is following the guidance given in
the European Medicines Agency (EMA) Guideline for Fixed Combination Me-
dicinal Products [5], Z.e the combination has been tested versus the single active
ingredients. The 4 studies have been conduct in the United States and in the Eu-
ropean Union between 1997 and 2012. All studies have been done in patients
with URTT and investigated the efficacy of the product Aspirin® Complex in pain
and nasal congestion. The studies 1 and 2 provided evidence that the two active
ingredients in the formulation act independently as a decongestant (study 1)
[25] and as a pain reliever (study 2) [26]. Study 1 showed that nasal congestion
30 K4
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Table 3. Summary of Aspirin® Complex efficacy studies (ASA = aspirin, PSE = pseudoephedrine, PAR = paracetamol, URTI =
upper respiratory tract infection, CSR = Clinical Study Report).

Study 1 Study 2 Study 3 Study 4
Study I t 0288 I t 0048 I t 11764 I t 13700
Identifier mpac mpac mpac mpac
Year 1997-1998 1998-1999 2005-2007 2009-2012
Italy, Poland, Sl ia,
Country United States United States b O‘ and, Slovenia United Kingdom
United States
L d Winkler (2004
Publication [2050]86 an er ( ) Schachtel et al. (2010) [26] Bayer Study Report [27] Eccles et al. (2013) [10]
Double-blind, randomized, Double-blind, randomized,
. Double-blind, randomized, Double-blind, randomized, placebo controlled, single placebo controlled, single
Design S . A -
placebo controlled, parallel placebo controlled, parallel active ingredient controlled, active ingredient controlled,
parallel parallel
500 mg ASA plus 30 mg PSE 500 mg ASA plus 30 mg PSE 1000 mg ASA plus 60 mg 1000 mg ASA plus 60 mg
1000 mg ASA plus 60 mg 1000 mg ASA plus 60 mg PSE PSE
Treatments PSE PSE 1000 mg ASA 1000 mg ASA
1000 mg PAR plus 60 mg 1000 mg PAR plus 60 mg 60 mg PSE 60 mg PSE
PSE Placebo PSE Placebo Pacebo Placebo
X . . Patients with URTT having
. . . . . . Patients with URTI having .
. . Patients with URTT having Patients with URTT having . symptoms nasal congestion
Diagnosis . symptoms nasal congestion
symptom nasal congestion symptom sore throat and sore throat and/or
and sore throat
headache
Number of ASA 500 plus PSE 30: 161 ASA 500 plus PSE 30: 164 ASA plus PSE: 253 ASA plus PSE: 235
patients per ASA 1000 plus PSE 30: 161 ASA 1000 plus PSE 60: 159 ASA: 250 ASA: 240
treatment PAR plus PSE: 159 PAR plus PSE: 158 PSE: 251 PSE: 237
arm Placebo: 159 Placebo: 159 Placebo: 261 Placebo: 121
Pain relief Pain relief
Endpoints Nasal decongestion Pain relief amn retie . amn retie .
Nasal decongestion Nasal decongestion
Pain scales and decongestion
Methodology Decong.estif)n scales Pain scales (subjectively) Pain scales and .dec.ongestion scales.(subjectively) and
(subjectively) scales (subjectively) rhinomanometry
(objectively)
ASA 500 plus PSE ASA 500 plus PSE Endpoint pain relief: Endpoint pain relief:
30 > Placebo 30 > Placebo ASA plus ASA plus
Result ASA 1000 plus PSE ASA 1000 plus PSE PSE = ASA = PSE = Placebo  PSE = ASA > PSE > Placebo
esults

60 > Placebo
PAR 1000 plus PSE
60 > Placebo

60 > Placebo
PAR 1000 plus PSE
60 > Placebo

Endpoint decongestion:
ASA plus
PSE = PSE = ASA = Placebo

Endpoint decongestion:
ASA plus
PSE = PSE > ASA > Placebo

was statistically significantly reduced compared to placebo for treatment ASA
1000 plus PSE 60, ASA 500 plus PSE 30 and PAR 1000 plus PSE 60. Numerical
differences between ASA 1000 plus PSE 60 and PAR 1000 and PSE 60 were in-
significant. As expected the lower dose of PSE in the treatment ASA 500 plus

PSE 30 provided a somewhat lower (but still significant vs. placebo) deconges-

tion [25]. Study 2 showed that sore throat pain was statistically significantly re-
duced compared to placebo for treatment ASA 1000 plus PSE 60, ASA 500 plus
PSE 30 and PAR 1000 plus PSE 60. Secondary endpoints provided some evi-

dence of a positive dose-response of ASA and showed some difference between

K2
035: Scientific Research Publishing

31



M. Voelker et al.

ASA 1000 and PAR 1000 when combined with a 60-mg dose of PSE [26].

In order to address requirements of the European Health Authority EMA
stated in the guideline for fixed medicinal combination products [5], study 3
compared the combination with the individual active ingredients. This study had
two primary objectives: relief of nasal congestion of the combination vs. ASA
alone and relief of sore throat of the combination vs. PSE alone. The study did
not meet its two primary objectives and failed to demonstrate a statistically sig-
nificant superiority of ASA plus SE vs. ASA in nasal congestion and of ASA plus
PSE vs. PSE in sore throat. Also comparisons with placebo (ASA plus PSE vs.
placebo, ASA vs. placebo, PSE vs. placebo) did not reveal statistically significant
differences [27]. This suggests that the study may have lacked assay sensitivity;
variability has to be taken into consideration because this study was done in 79
centers in 4 countries and the duration of symptoms at baseline was longer than
96 hours. This is different from studies 1 and 2 which were done in 2 centers
each and the duration of symptoms at baseline was 24 hours. The subsequent
study 4 also investigated the combination in comparison to its individual active
ingredients. This study was done is a single center, using patients having symp-
toms no longer than 72 hours and using an objective measurement of nasal con-
gestion (measurement of nasal airflow resistance by posterior rhinomanometry)
and categorical congestion scales. Pain was assessed for the combination of
sore throat pain and/or headache using categorical pain intensity and pain relief
scales [10]. The study showed statistically significant differences between ASA
plus PSE vs. ASA for the endpoint nasal congestion (Figure 3) and between ASA
plus PSE vs. PSE for the endpoint pain (Figure 4). Furthermore comparisons of
ASA vs. PSE for pain and PSE vs. ASA for nasal congestion showed statistically
significant differences. All active treatments differed from placebo for the respec-

tive endpoints [10]. Results of the objective measurement of nasal decongestion

270
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--ASA
= PSE
-+ Placebo
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nasal conductance
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180 - } : - : . ‘ !
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Figure 3. Study 4: mean (+SEM) nasal airflow conductance (cm’ second) before and up
to 4 hours after dosing [10].

32

K2
e
o2

0% Scientific Research Publishing



M. Voelker et al.

17571
157
1251
o
g
.g = ASA/PSE
5 --ASA
£ 0751 +PSE
8 -+ Placebo
0.57
0.257
0 } } } !
Pre Dose 1 Hours 2 Hours 3 Hours 4 Hours

Figure 4. Study 4: mean (+SEM) pain relief score before and up to 4 hours after dosing
[10].

have been confirmed by subjective measurements using categorical scales (Figure
5).

4.2. Clinical Safety

In order to assess the clinical safety and tolerability of Aspirin® Complex an in-
tegrated individual patient data analysis of the patient reported and physician
assessed adverse events of the two multiple-dose placebo-controlled studies 10
and 27 were conducted. Treatment duration of the two studies was 3 - 5 days.
The integrated analysis patient population took a median daily dose of 3000 mg
ASA and 180 mg PSE which corresponds with the maximum daily dose. The to-
tal dose over the treatment period was 8000 mg ASA and 480 mg PSE. Aspirin®
Complex and placebo incidences of adverse events and adverse drug reactions
and the Odds Ratios for the most important side effects are listed in Table 4.
These side effects include the gastrointestinal system related to the active aspirin
and the central nervous system related to the active pseudoephedrine. Generally
incidences of side effects of Aspirin® Complex are close to placebo level and the
side effects seen are all listed in the Aspirin® Complex label. Although none of
the Odds Ratios between Aspirin® Complex and placebo reached statistical sig-
nificance some trends confirm the label. Interestingly no gastrointestinal he-
morrhages, ulcerations and perforations and no increase in blood pressure and

cardiac effects have been detected.

4.3. Non-Interventional Studies

While efficacy and safety of a drug can only be demonstrated in well-controlled
randomized clinical studies, community pharmacy based non-interventional
studies (NIS) are a valid instrument for the evaluation of usage patterns, effec-

tiveness and tolerability under real-life conditions [28]. Three NIS with Aspirin®
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Figure 5. Study 4: mean (+SEM) nasal congestion relief score before and up to 4 hours
after dosing [10].

Table 4. Aspirin® Complex integratedsafety and tolerability analysis (CI = confidence

interval).
Incidences Incidences
Aspirin® Odds Ratio A ¢nirin® 0Odds Ratio
P Placebo (95% CI) P Placebo (95% CI)
Category Complex Complex
N =317 N =317
N =375 N =375
Adverse Events Drug-Related Adverse Events
1.20 1.59
All Adverse Events  13.6% 11.0% 5.9% 3.8%
(0.75 - 1.92) (0.76 - 3.35)
Al 1.76 2.32
Gastrointestinal 7.5% 4.4% ’ 4.8% 2.2% ’
Adverse Events (0.90 - 3.48) (0.93 - 5.82)
1.56 0.83
D i 0.5% 0.3% 0.3% 0.3%
yspepsia ? ?(0.12-20.84) ? ®(0.04-16.13)
1.83 2.70
Nausea 3.5% 1.9% 2.4% 0.9%
(0.69 - 4.89) (0.70 - 10.38)
Minor 1.82 2.41
gastrointestinal 6.4% 3.5% ’ 4.3% 1.9% ’
dicordere* (0.87 - 3.83) (0.91 - 6.40)
Central nervous L67 0.85
system 1.9% 0.9% ’ 0.5% 0.6% ’
(0.43 - 6.57) (0.12 - 6.05)

stimulation**

*Includes heartburn, nausea, vomiting, abdominal pain. **Includes insomnia and somnolence.

Complex have been performed in Germany including a total of 3333 patients who
purchased the product in a community pharmacy for the treatment of symptoms
of a self-diagnosed common cold [29] [30] [31].
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About two third of the patients were female with a mean age of 39 years.
About half of the patients treated their cold symptoms with a first single dose of
one sachet, the other half with two sachets, dependent on the severity of the
symptoms. The majority of the patients complained of four or more symptoms
at the same time before the start of treatment, thus fulfilling the requirement for
treatment with a combination product [4]. The most frequent symptoms were
blocked nose, headache, sore throat, runny nose, muscle aches and pain and si-
nus symptoms. Within the entire treatment course of 3 days a total of only eight
sachets were used demonstrating responsible self-medication. The severity of the
symptoms (from 0 = not present to 4 = very severe) was recorded by the patients
before and up to 120 minutes after intake of the first dose of Aspirin® Complex
for the most typical cold symptoms (nasal congestion, runny nose, sore throat,
headache, muscle aches & pains, sinus symptoms, fatigue, fever/raised tempera-
ture and cough). Substantial improvement of the symptoms occurred within the
first 15 - 30 minutes after intake of the medication, especially for those symp-
toms which are expected to be relieved by ASA and PSE like blocked nose and
cold associated pain symptoms (Figure 6).

After intake of the first dose of the combination product 72% of the patients
reported a duration of the treatment effect of 4 - 6 hours, 13% of more than 6
hours.The impairment in activities of daily living caused by the cold complaints
was analysed before and 2 hours after the first application [32]. While 55.5%
of the patients reported moderate or severe impairment before application of
medicine, only 10.2% were impaired two hours after use.Patient satisfaction with

Aspirin® Complex was assessed by the Treatment Satisfaction Questionnaire for
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Figure 6. Percentage of patients with very severe/severe symptoms 0 - 120 min after intake of the first dose of medication [32].
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Medication (TSQM version II, linguistically validated German version, [33]).
Overall, 94.0% of the patients were somewhat to extremely satisfied with the
medication on a seven-point Likert scale. In line with this, about 90% of the pa-
tients rated the effectiveness and the tolerability of the medication as “very good”
or “good”.

In total, 11.9% of the patients reported adverse events. The most common ad-
verse events were classified according to the MedDRA® (Medical Dictionary for
Regulatory Activities) system organ classes: gastrointestinal disorders (8.2%; mainly
stomach problems, nausea and dyspepsia), cardiac disorders (1.5%; mainly pal-
pitations), psychiatric disorders (1.6%; mainly insomnia), nervous system dis-
orders (1.5%; mainly dizziness) and general disorders and administration site
conditions (1%; mainly fatigue). Adverse events in other organ classes were be-
low 1%. No serious gastrointestinal adverse events such as bleeding or ulcers were

reported.

5. Discussion

Common cold or URTI is the most common human disease. Because of the high
incidence of the disease in children and adults, over a life time of 75 years subjects
can expect to suffer at least 150 or more bouts of common cold as the incidence
in adults is 2 - 5 colds a year and 7 - 10 colds a year in school-children (1). If
each case of URTI has a duration of 5 days of symptoms this would translate
into suffering over two years of bothersome symptoms in a lifetime. It is there-
fore not surprising that there is a great demand for effective symptomatic treat-
ments for URTIL. Most cases of URTI are dealt with by self-medication with
readily available over the counter (OTC) medications and it is important to the
consumer that these medicines are safe and effective, and ideally that they can
treat a range of symptoms as URTT is a multi-symptom disease [3] [4].

Aspirin® Complex is a combination of aspirin and pseudoephedrine that safely
and effectively treats a range of URTI symptoms such as nasal congestion, and
pain related symptoms such as sore throat, headache, muscle aches and pains, as
well as fever [10] [25] [26].

The presented data shows the high availability of the active ingredients, pro-
vides evidence that the pharmacokinetics of the combination of aspirin and
pseudoephedrine are compatible, and demonstrates that both actives of Aspirin®
Complex provide simultaneously sufficient plasma concentrations to treat both
pain and congestion symptoms. The pharmacokinetics of the two active ingredi-
ents are also demonstrated to be independent with no interaction between aspi-
rin and pseudoephedrine.

The efficacy of the combination medicine of aspirin and pseudoephedrine has
been demonstrated in three high quality double blind placebo controlled studies
[10] [25] [26] and these support similar studies demonstrating the efficacy of the
single ingredients of aspirin on pain related symptoms of URTI [16] and pseu-
doephedrine on nasal congestion [18]. These studies also support the safety and

tolerability of the medicinal product. Under the label condition the product clearly
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has a positive benefit-risk ratio.

In addition to the clinical studies, usage pattern, effectiveness and toler-
ability of Aspirin® Complex has been evaluated under real-life conditions in
three community pharmacy based non-interventional studies [29] [30] [31]. The
results suggest that the patients use the product in accordance with the instruc-
tions given in the package leaflet. Symptom relief started instantly and was sub-
stantial within 15 - 30 minutes after intake. About 90% of the patients assessed
the effectiveness and tolerability of the product as “very good” or “good”. In
general, 94% of the patients were satisfied with the product’s performance. Ad-
verse events reported by the patients are in the same range as in the clinical tri-
als.

The rationale for treatment of URTI with multi-ingredient combination pro-
ducts has already been discussed in a recent publication and the same rationale
applies to the combination of aspirin and pseudoephedrine in Aspirin® Complex
[4].

An important part of the rationale is that URTI is a multi-symptom disease
with many symptoms occurring simultaneously [7]. A URTI may commence
with a single symptom such as a scratchy, dry, irritating sensation in the throat.
However, after a period of usually a day, the disease develops to include addi-
tional typical symptoms of URTI such as runny nose, sneezing, sore throat,
headache, blocked nose or nasal congestion, cough, sinus pain, watery eyes, loss
of appetite, muscle aches and pains, chilliness, low-grade fever, sleep problems
and malaise [3]. A combination of aspirin and pseudoephedrine will provide
symptomatic relief to the patient for half of these symptoms as the combination
relieves nasal congestion, sore throat, headache, sinus pain, muscle aches and
pains, chilliness, and fever.

The safety and efficacy of any medical treatment is first dependent on com-
pliance of the patient to take their medicines as directed, as overdosing may lead
to an increased risk of side effects occurring and under-dosing may mean that
the treatment is ineffective in treating the disease state. A combination of aspirin
and pseudoephedrine provides a simpler dosing regimen than taking separate
medicines. This improves compliance and makes treatment easier for the patient
than taking two separate medicines. In any medical treatment it is self-evident
that the simpler the dosing regimen the more likely it is that the medicines will
be taken in the correct dose at the correct time. The combination of aspirin and
pseudoephedrine in a single dose formula offers the patient the convenience
of treating multiple symptoms with a single product and may therefore pro-
mote improved compliance to the treatment. This helps support both patient
safety and optimal efficacy of the medicine. The combination of aspirin and
pseudoephedrine in a single treatment ensures that the two medicines are taken
together and since the pharmacokinetics of the two medicines is similar with
similar bioavailability this ensures an optimal treatment of multiple URTI symp-
toms.

No evidence has been found in the literature and the studies presented in this
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review that the combination of aspirin and pseudoephedrine is inherently less
safe than single-active ingredient medicines. Aspirin and pseudoephedrine have
different mechanisms of action and they do not interact with each other. There
is no evidence for any compounding of toxicity by combining aspirin and pseu-

doephedrine in a single treatment.

6. Conclusion

The combination of aspirin and pseudoephedrine provides a safe, effective, and
convenient way of treating multiple symptoms of URTI when used as directed.
As with any OTC medicine, it is important that the patient is made aware of any
contra indications for the combination therapy and the correct dosing schedule.
Dissolution properties and pharmacokinetic characteristics of Aspirin® Complex
provide support for product efficacy as shown in several randomized placebo
controlled clinical studies. Efficacy and safety data as well as real life evidence

data supports the overall positive benefit risk ratio of Aspirin® Complex.
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