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Introduction

JOHN S OXFORD

1

Contrary to historically held common belief, 
bacterial infections are not the most common 
cause of sore throats. Up to 80% of sore 
throats in adults are now known to be of viral 
origin,1,2 which can occur with upper respira-
tory tract infections (URTIs), such as influ-
enza A, respiratory syncytial virus (RSV), 
severe acute respiratory syndrome coronavirus 
(SARS-CoV) and rhinoviruses.3 Thus, antibi-
otics are generally not suitable for the treat-
ment of acute sore throats.4 Indeed, the 
National Institute for Health and Clinical 
Excellence (NICE) in the UK has advised 
general physicians not to prescribe antibiotics 
for common ailments such as sore throat.5 

There are many antiviral drugs in develop-
ment for the treatment of URTIs. Antiviral 
drugs of the neuraminidase inhibitor (NI) 
class have been found to block the replication 
of influenza virus6,7 and thereby reduce the 
symptoms, including those of sore throat. 
These powerful influenza drugs act by lower-
ing viral replication in the upper airways and 
so reduce viral transmission from person to 
person. However, at present, there are no spe-
cific antivirals licensed for use against common 
colds or RSV, although several synthetic mol-
ecules are in the research pipeline. Thus, anti-
viral treatments may have a pivotal place in 
the treatment of URTIs,8 but they are limited 
by the fact that they are virus-specific, and new 
strains are constantly emerging. Moreover, 
from the viewpoint of a patient, the impor-
tant question is always ‘Will I feel better?’ All 
the clinical trials with the NIs gave a resound-
ing ‘yes’ to this, but these antivirals are not 
currently in wide use and NIs are only for 
influenza; antivirals for other sore throat-caus-

ing viruses currently remain unavailable. This 
question is at the core of this publication – 
and so it should be, as medicated throat loz-
enges can block replication of a range of 
respiratory viruses,3 and, importantly, they 
can provide symptomatic relief of sore throat 
to the sufferer so they can feel better. 

The term ‘acute sore throat’ is used collec-
tively to describe tonsillitis, pharyngitis and 
laryngitis of short duration. On average, an 
adult will experience a sore throat 2–3 times 
per year, with children being more susceptible 
to sore throat episodes than adults,9 as a result 
of their immunological naivety.

As acute sore throats are a relatively minor 
condition, they can be treated outside of 
general practice surgeries and are easily self-
managed by the patient, who often seeks 
advice from their pharmacist about suitable 
treatments. There are many over-the-counter 
(OTC) treatments available for the self-man-
agement of sore throats, including topical 
treatments, such as medicated throat lozenges, 
sprays and gargles. Topical treatments act to 
relieve sore throats primarily by delivering the 
active ingredients directly to the areas affected. 
However, gargles are only able to deliver the 
active ingredients to the anterior oral cavity 
and not the palatine tonsils or the pharynx.10 

Medicated throat lozenges have the added 
advantage over sprays and gargles of being 
slow-releasing, and therefore continually deliv-
ering the active ingredients to the affected 
areas of the throat, over a prolonged period of 
time.11 

The primary goal of the symptomatic man-
agement of sore throats is to relieve the pain 
experienced by sufferers. In addition to pain 
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relief, medicated throat lozenges have the 
added ability to promote production of 
saliva,12 which acts as a lubricant soothing the 
sore throat.13 Such sensorial aspects of treat-
ment can also play an important role in pro-
moting patient compliance with treatment by 
providing additional benefits to the sufferer. 
This could be as simple as a pleasant or refresh-
ing flavour that, in itself, may enhance the 
demulcent soothing effects of the product,14 
or a stimulating cooling or comforting 
warming sensation, which complements the 
overall benefits of a particular treatment.

The Strepsils core range of lozenges contain 
the active ingredients amylmetacresol (AMC) 
and 2,4-dichlorobenzyl alcohol (DCBA), 
which possess both antibacterial15,16 and anti-
viral3 activity against many of the infectious 
causes of sore throat. Strepsils lozenges have 
long been known for their efficacy in sore 
throat pain relief,17,18 and results from several 
studies conducted between 1987 and 1992, 
supporting rapid and ongoing relief, are pub-
lished herein. In addition, data from a recent 
consumer survey investigating the benefit of a 
sensorial cooling effect from a new Strepsils 
formulation are reported. Collectively, these 
results will add to the evidence base for the 
efficacy of currently available OTC throat loz-
enges containing AMC and DCBA in the 
relief of acute sore throat, and demonstrate 
the added benefit of sensorial optimization in 
meeting patients’ needs. 
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Rapid relief of acute sore throat with Strepsils 
lozenges: A single-blind, comparative study

PHILLIP BERRY

44

INTRODUCTION

Acute sore throat is one of the most common 
reasons for patients to consult general physi-
cians.1,2 However, the appearance of sore throat 
and the presence of other upper respiratory 
symptoms give little reliable evidence as to their 
underlying cause.3 There is also wide variation 
in the use of diagnostic labels,4 with the terms 
‘tonsillitis’ and ‘pharyngitis’ often being used 
to justify a particular treatment rather than to 
describe the pathological entity. Furthermore, 
even though many sore throats are of viral 
origin,5 and most are easy to manage and do 
not require antibiotics,2,6,7 pressure on physi-
cians to treat patients can often lead to the pre-
scription of an antibiotic.8 

As there is currently no reliable method of 
determining the cause of the symptoms of 
sore throat,3 use of antibiotics has generally 
been at the physician’s discretion.7 Patients 
who are ineligible for antibiotic treatment 
may be likely to self-medicate with easily avail-
able, over-the-counter (OTC), local sympto-
matic therapy. During recent years, there has 
been an increasing trend for self-medication 
with OTC medicines.9 The German National 
Interview and Examination Survey conducted 
in 1998 showed that 17.6% of men and 10.8% 
of women use self-medicated OTC drugs 
exclusively, compared with 12.3% and 29.3%, 
respectively, who use OTC drugs in addition 
to prescribed medicine.10 There has also been 
a rapid growth of the OTC drugs market (an 
annual rate of 7.5%); it has been suggested 
that this is partly due to the convenience and 

purchase-immediacy of OTC drugs, in addi-
tion to the control that patients feel over their 
choice decision.11

Strepsils lozenges (Reckitt Benckiser Health-
care UK Ltd) are a local symptomatic therapy 
available OTC for the relief of acute sore 
throat. They contain a combination of agents 
with antibacterial and antimycotic properties 
– amylmetacresol BP (AMC) and 2,4-dichloro-
benzyl alcohol (DCBA) – whose efficacy has 
been demonstrated in vitro.12,13 

The effect of Strepsils lozenges in the relief 
of a patient’s sore throat symptoms was first 
reported in the early 1970s.14 In that double-
blind, placebo-controlled clinical study, the 
effects of Strepsils lozenges in patients with 
mild sore throat were investigated.14 Signifi-
cantly more patients taking Strepsils lozenges 
had fully recovered from their sore throat 
symptoms compared with those taking non-
medicated lozenges (p < 0.05).14 A subsequent 
clinical study – investigating the effect of an 
antiseptic lozenge with the same ingredients 
as Strepsils orange and vitamin C lozenges – 
demonstrated both an objective and subjec-
tive improvement in swallowing, pain when 
swallowing, general sense of well-being and 
pain relief in patients with inflammation of 
the upper respiratory tract.15 

The aim of this study was to evaluate the use 
of Strepsils lozenges in the relief of acute sore 
throat and to compare the incidence and sever-
ity of side effects of Strepsils lozenges versus non-
medicated placebo lozenges. The study was 
conducted in 1987/88, and the study design 
reflects the methodology current at the time. 
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METHODS

Patients

Patients diagnosed as having a sore throat for 
which symptomatic treatment with throat loz-
enges was indicated were entered into the 
study. These included patients who were diag-
nosed with tonsillitis, pharyngitis and laryngi-
tis that was considered to be of bacterial or 
viral origin. Patients were required not to have 
taken any medicated lozenges in the 6 hours 
preceding the study, and did not require an 
antibiotic at study entry. Informed consent 
was obtained from each patient. The degree of 
throat inflammation was assessed by the inves-
tigator using a 4-point scale (from 0 = none to 
3 = severe). 

Study design

This was a 5-day, multicentre, single-blind 
study conducted in general practices within 
the UK (Figure 1). The study was conducted 
in accordance with the appropriate level of 
ethics approval. Patients were issued with two 
types of blister-packed lozenges, labelled 
Lozenge A or Lozenge B, and a patient 
booklet. Lozenge A was the active Strepsils 

lozenge and B was the non-medicated lozenge. 
The two active ingredients of Strepsils loz-
enges are AMC (0.6 mg) and DCBA (1.2 mg). 
The non-medicated lozenge had an appear-
ance that was identical to that of the active 
lozenge, but it contained only sugar and a 
combination of colouring agents.

Assessments

On Day 1, patients were required to assess the 
degree of throat discomfort using a 9-point 
scale (from 0 = ‘none’ to 8 = ‘very severe’) at 
baseline. Immediately after assessment of 
throat discomfort, patients were instructed to 
take a lozenge from pack A (active Strepsils 
lozenge) as their first dose and to allow it to 
dissolve slowly in their mouth.

Further patient assessments of throat dis-
comfort were made at 15-minute intervals, 
over a period of 90 minutes. At each assess-
ment time point, patients recorded the time 
and the degree of pain relief using a 5-point 
scale (from 0 = ‘none’ to 4 = ‘excellent’). The 
protocol ensured that the second dose, taken 
after a period of 90 minutes, was a non-medi-
cated lozenge dose. Thereafter, patients could 
choose whichever lozenge they preferred, up 
to a maximum of eight per day. At 5 p.m. each 

Initial
screening
and entry

Lozenge
A

Lozenge
B

Lozenge A
or

Lozenge B
every 2–3 hours

as needed

Lozenge A or Lozenge B
every 2–3 hours as needed

Day 1 Day 2 Day 4Day 3 Day 5

PA
1,3

PA
1,3

PA
1,3

PA
1,2,3

IA
1

PA
1,2,3

PA
1,3,4

IA
1–4

and

Investigator assessment (IA)
1. Degree of inflammation
2. Global assessment of condition
3. Lozenge count
4. Side effects

Patient assessment (PA)
1. Degree of discomfort
2. Degree of pain relief
3. Treatment preference
4. Overall assessment of efficacy

n = 176 90 min

Figure 1 Study design.
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evening, patients recorded their throat dis-
comfort, the number of A and B lozenges 
taken since their last assessment, and the 
lozenge that they preferred to take each day. 
Following the first dose of lozenge, analgesics 
and antibiotics were permitted, but their use 
was recorded.

On the fifth evening of the study, patients 
recorded the overall effectiveness of their 
lozenge using a 5-point scale (from 0 = ‘very 
poor’ to 4 = ‘very good’) and were instructed 
to tell their doctor if they experienced any 
adverse events. The severity of each patient’s 
throat inflammation compared with baseline 
was recorded. In addition, the numbers of 
each lozenge remaining, details of change in 
medication, adverse events and reason for 
withdrawals were also documented.

Study objectives

The primary objectives of this study were 
firstly to evaluate the use of Strepsils lozenges 
in the relief of sore throat (including informa-
tion on the acceptability of the formulation of 
Strepsils lozenges) and secondly to compare 
the incidence and severity of side effects. 

Statistical analyses

The change from baseline to each follow-up 
time point in the degree of throat discomfort 
was analysed using a paired t-test. The percent-
age of patients with improvements in throat 
discomfort was also reported with 95% confi-
dence intervals. 

Pain relief was recorded at each of the time 
points and the percentage of patients with 
‘good’ or ‘excellent’ pain relief was calculated. 
At each evening assessment, the percentage of 
patients expressing a preference for each 
lozenge was also logged. The assessments of 

the effectiveness of both lozenges were com-
pared using a paired t-test. The numbers of 
Strepsils and non-medicated lozenges con-
sumed, as recorded by the patients and inves-
tigator (i.e. the total quantity dispensed minus 
the number of lozenges left), were docu-
mented. From this, the percentage of Strepsils 
lozenges consumed by each patient was calcu-
lated, and a one-sample t-test was performed 
to assess whether this number was 50%.

RESULTS

According to a pre-determined calculation, a 
total of 176 patients were recruited into the 
study between December 1987 and March 
1988; most of these patients were seeking 
medical attention for moderate inflammation 
of the throat. Of these patients, 25 withdrew 
from the study: 13 because they had com-
pletely recovered, 7 owing to unknown 
reasons, 4 as a result of a lack of response, side 
effects or loss to follow-up, and 1 who started 
taking herbal tea.

All efficacy data except for 13 patients were 
used in the analyses. Of these 13 patients, 8 
were excluded because they were found to be 
taking, or could have taken, antibiotic therapy 
before their first lozenge, 2 because they did 
not return for follow-up, and 3 because the 
data were received too late to be included. 

More women were recruited into the study 
than men (i.e. 64% women versus 36% men); 
the mean age of all patients recruited was 36.2 
years. The mean age of patients who com-
pleted the study was 35.9 years; 63% women 
versus 37% men. Approximately two-thirds of 
patients entered the study with a moderate 
inflammation of the throat (i.e. 65% of all 
patients). Severe inflammation was reported 
in 22% of all patients recruited.

Measurable benefit was obtained from the 
first Strepsils lozenge within 15 minutes, as 
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demonstrated by a decrease in the mean level 
of throat discomfort (Figure 2). After taking 
the first Strepsils lozenge, mean levels of 
throat discomfort fell over time, and appeared 
to reach a steady state after 45 minutes (Figure 
2). At 60 minutes, the mean level of throat 
discomfort had improved from ‘moderate-to-
severe’ to ‘mild-to-moderate’ (Figure 2). All 
mean changes from baseline were significantly 
different from zero (p < 0.001; Figure 3). The 
percentage of patients who reported an 
improvement in throat discomfort after Strep-
sils lozenge administration increased with 
time to over 60% by 45 minutes, reaching a 
maximum level of improvement by 60 minutes 
(Table 1). The percentage of patients with 
‘good’ or ‘excellent’ pain relief was shown to 

increase over time, to over 30%, but had a ten-
dency to fall after 75 minutes (Figure 4).

Throughout the 5 days of the study, more 
patients preferred to take Strepsils lozenges 
than non-medicated lozenges, with preference 
rates decreasing slightly after Day 3 (Figure 5). 
Seventy percent (106 out of 151) of patients 
rated Strepsils lozenges as ‘good’ or ‘very 
good’, versus 18% (28 out of 151) for non-
medicated lozenges. Using the patients’ overall 
assessment of effectiveness, 76% (115 out of 
151) of patients reported Strepsils lozenges to 
be more effective than non-medicated loz-
enges (Figure 6). The mean overall effective-
ness of Strepsils lozenges was significantly 
higher than that of non-medicated lozenges: 
2.9 versus 1.4, respectively (p < 0.0001). Inves-

n = 162

n = 161

n = 161

n = 159
n = 160

n = 159

n = 160

Patients with all 7 readings
(n = 151)

All patients (excluding 1 who
did not return their booklet)

5.0
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Figure 2 Mean levels of discomfort at each assessment time (first 90 minutes). The degree of discomfort 
was rated as follows: 0 = ‘none’; 2 = ‘mild’; 4 = ‘moderate’; 6 = ‘severe’; 8 = ‘very severe’. If a patient recorded 
a range of discomfort then the most extreme value was taken for the frequency distribution. The average 
value was taken for the calculation of the mean.

Strepsils_BOOK.indb   7Strepsils_BOOK.indb   7 09/12/2008   13:38:2109/12/2008   13:38:21



Developments in acute sore throat relief

8

n = 157

n = 159

n = 160

n = 158 n = 156 n = 156

Patients with all 7 readings
(n = 151)

All patients (excluding 1 who
did not return their booklet)

1.2

1.0

0.8

0.6

0.4

0.2

0

M
ea

n 
ch

an
g

e 
fr

o
m

 b
as

el
in

e

Time post-dose (min)

0 15 30 45 60 75 90

*p < 0.0001 vs zero

*

*

*

* * *

Figure 3 Mean change in discomfort from baseline at each assessment time (first 90 minutes).
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Figure 4 Percentage of patients with ‘good’ or ‘excellent’ pain relief at each assessment time.
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tigator assessment of patients showed 95% 
(155 out of 163) of patients as being better by 
the end of the study. Patients consumed sig-
nificantly more Strepsils lozenges than non-
medicated lozenges (p = 0.0001). 

Safety

Adverse events were reported by three patients: 
one who after having taken both lozenges 
reported a sore tongue, another who reported 

Table 1 Improvement in throat discomfort in the first 90 minutes post first Strepsils lozenge

Time after first lozenge 
(min)

Percentage of patients 
with improvement 

95% confidence 
interval

No. of patients 

Patients with readings at all assessment time points

15 35.1 27.5, 42.7 151

30 54.3 46.4, 62.2 151

45 60.9 53.1, 68.7 151

60 64.2 56.6, 71.8 151

75 59.2 51.8, 67.4 151

90 59.6 51.8, 67.4 151

All patientsa

15 34.4 27.0, 41.8 160

30 53.5 45.8, 61.2 159

45 60.5 52.8, 68.2 157

60 63.9 56.4, 71.4 158

75 59.6 51.9, 67.3 156

90 60.3 52.6, 68.0 156

aExcluding one who did not return their record booklet.
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nausea (probably unrelated to the study treat-
ment), and a third who suffered from heart-
burn when they took their first active lozenge. 
The heartburn was described as probably 
being related to the active lozenge; hence this 
patient was switched to non-medicated loz-
enges for the duration of the study.

DISCUSSION

This study demonstrates that Strepsils loz-
enges offer a rapid onset of action (within 15 
minutes) – and continue to provide relief long 
after the lozenge has dissolved, for at least 90 
minutes – providing patients with rapid relief 
from sore throat symptoms regardless of 
whether the cause was bacterial or viral. Com-
pared with non-medicated lozenges, the effec-
tiveness of Strepsils lozenges was reported to 
be significantly higher, and more patients pre-
ferred them during the first 3 days of the 

study. The slight decrease in the number of 
patients preferring Strepsils lozenges after Day 
3 may be attributable to a reduced require-
ment for active medication because of an 
improvement in throat discomfort or com-
plete resolution of sore throat symptoms. 

Overall, very few adverse events were 
reported by the patients. Of the three events 
reported, only two were considered by the 
investigator to have a probable relationship to 
the Strepsils lozenges. Of these probable cases, 
one patient was switched to take only the non-
medicated lozenges for the remainder of the 
study, and in the other the adverse event was 
experienced with both the Strepsils lozenge 
and the non-medicated lozenge. 

At the time that this study was conducted, 
approximately 20 years ago, Strepsils lozenges 
were already known for their powerful killing 
ability on bacterial flora of the oral cavity,16 
and clinical benefits of pain improvements in 
sore throat patients and patients with various 
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inflammatory conditions of the upper respira-
tory tract began to emerge.14,15 Since then, and 
in more recent years, the active ingredients of 
Strepsils, namely AMC and DCBA, have been 
found to have an antiviral action against 
certain respiratory viruses.17 

Data from this study further illustrate the 
clinical benefits associated with Strepsils loz-
enges in providing rapid pain relief to patients 
with sore throat. However, as this study was 
conducted approximately 20 years ago, and was 
one of the first clinical trials to examine the 
benefits of a medicated throat lozenge in 
patients with moderately severe throat inflam-
mation, study limitations include those inher-
ent to the study design. Possible ways of 
improving this study include improving the 
study design, for example by adopting double-
blinding, randomization of patients to treat-
ment, and perhaps crossing over of patients to 
each of the treatment arms. When considering 
the last suggestion, it would be important to 
bear in mind the natural clinical course of 
acute sore throats, as they are typically short, 
lasting for approximately 1 week. In a recent 
study of patients with suspected viral sore 
throats who were not given treatment, 51% 
had fully recovered by Day 6, and by Day 8 
almost all patients (91%) had fully recovered.18

With the availability of many different OTC 
products for the symptomatic treatment of sore 
throats, including throat lozenges, pastilles, 
gargles and sprays, it may be difficult for a 
patient or physician to decide which type of 
product to choose. Recent scintigraphy studies 
have highlighted an advantage of Strepsils loz-
enges over gargles and sprays. Strepsils lozenges 
are able to provide a steady supply of activity to 
the areas most affected, owing to a longer resi-
dence time and prolonged dissolution in the 
mouth,19 whereas gargles and sprays are only 
able to reach the anterior oral cavity and not 
the palatine tonsils or the pharynx.20 Moreover, 
Strepsils lozenges are able to deliver localized 

relief, rapidly and continuously to the patient, 
that lasts for a long period of time. 

Thus, an ideal sore throat remedy should be 
efficacious over a range of different types of 
sore throat, and have a rapid onset of action 
that lasts for a prolonged period. In addition, 
sensorial aspects of a sore throat remedy are 
thought to be important in providing a sooth-
ing and comforting effect on the throat. Indeed, 
the doubling in saliva production within a 
minute of sucking a Strepsils lozenge reported 
by Wade et al21 supports the soothing effects of 
such lozenges as a direct consequence of the 
lubricating properties of saliva.22 While this 
study confirms the efficacy of Strepsils lozenges, 
additional studies have also been conducted to 
further investigate their properties. These 
include further demonstration of sore throat 
relief (see Wade’s and Marazzi’s contributions 
in this publication) and additional sensorial 
benefits, such as the cooling effect of Strepsils 
Cool lozenges (see the contribution by Shep-
hard et al). 

In conclusion, the results from this study 
demonstrate that for patients with acute sore 
throat who are faced with many treatment 
options, Strepsils lozenges remain an effica-
cious and well-tolerated choice for rapid and 
ongoing symptomatic relief, which are both 
palatable and readily available OTC. As such, 
Strepsils lozenges continue to be an invaluable 
treatment option for the relief of sore throat, 
no matter what its cause.
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INTRODUCTION

Acute sore throat is one of the most common 
respiratory symptoms seen in both general 
practice and the pharmacy retail setting.1–4 
Sore throat is associated with upper respira-
tory tract infections (URTIs) and is often viral 
in origin.5 For example, rhinoviruses account 
for 30–50% of all colds, whereas coronavi-
ruses and influenza viruses account for 
10–15% and 5–15% of colds, respectively.6 
Bacteria can also be responsible for sore throat 
symptoms, and have been shown to account 
for at least 20% of occurrences.7 Throat irrita-
tion that develops into more severe sore throat 
pain associated with nasopharyngitis, pharyn-
gitis or tonsillitis could also be a result of a 
secondary bacterial infection.6 

Regardless of the cause, sore throat is char-
acterized by pain, especially when swallowing, 
and is frequently accompanied by signs of 
inflammation of the larynx or pharynx, 
including tonsillitis.4 A complex array of pro-
inflammatory mediators and cytokines are 
responsible for triggering the symptoms of 
URTIs.8 For example, sore throat symptoms 
and nasal congestion are believed to be caused 
by the inflammatory mediators bradykinin 
and prostaglandins, which are released as a 
result of a local response to cellular damage.6 
Cytokines, on the other hand, are responsible 
for the systemic symptoms such as fever,9 and 
have been linked with sickness behaviour10 

and mood disorders/changes, especially 
depression, in medically ill patients.11 This is 
the reason why individuals generally feel 
unwell during a cold.

In a review of treatments for sore throat in 
2000, it was concluded that antibiotics may be 
among the least effective treatments tested for 
symptom relief in acute sore throat.12 In 2006, 
the Cochrane review of antibiotics for the 
treatment of sore throat confirmed this asser-
tion by concluding that they are of limited use 
in patients with sore throat.13 

When considering the alternatives to anti-
biotics for the treatment of sore throat, 
Bradley14 advised physicians not to rush to use 
other prescription-based treatments. Other 
authors have recommended advising patients 
on self-care, including the use of over-the-
counter (OTC) medicines as an alternative to 
antibiotics in the relief of sore throat,15,16 as 
this has the particular benefits of reducing the 
risk of medicalizing the problem and encour-
aging patient self-reliance.14 In addition, as the 
benefits provided by physician consultation 
for acute sore throat are marginal and result 
in significant cost,17 there is a need for patients 
with sore throat to be able to self-medicate 
with safe and effective medicines that are 
readily available OTC.

The Strepsils core range of lozenges (Reckitt 
Benckiser Healthcare UK Ltd) is an example 
of an OTC remedy for the relief of sore 
throat. Strepsils lozenges contain two active 

Strepsils_BOOK.indb   13Strepsils_BOOK.indb   13 09/12/2008   13:38:2209/12/2008   13:38:22



Developments in acute sore throat relief

14

ingredients – amylmetacresol (AMC) and 
2,4-dichlorobenzyl alcohol (DCBA) – which 
have been shown to have in vitro bacteri-
cidal18,19 and virucidal5 activity. Furthermore, 
Strepsils lozenges have been shown to provide 
safe and effective relief of pain from sore 
throats20,21 (see Berry’s and Marazzi’s contri-
butions to this publication). One of the first 
studies of the effect of antiseptic lozenges, 
conducted over 20 years ago, demonstrated 
an objective and subjective improvement in 
swelling, pain on swallowing, general sense of 
well-being and pain relief in patients who 
received lozenges with the same ingredients 
as Strepsils Orange and Vitamin C lozenges.21 
A subsequent study performed in 1987/88 
reported a rapid effect of Strepsils lozenges, 
reducing throat discomfort within 15 minutes 
and lasting for at least 90 minutes (see Berry’s 
contribution).

The randomized, double-blind, parallel-
group, multiple-dose study described here was 
designed to evaluate and compare the efficacy 
of Strepsils lozenges with non-medicated 
placebo lozenges in the treatment of sore 
throat. This study was conducted over a 
decade ago, in 1996, and the study design is 
reflective of the methodology current at the 
time.

METHODS

Patients

A total of 200 patients were planned to be 
recruited into the study (100 in each treat-
ment arm), but, owing to the seasonal nature 
of the indication/condition, recruitment 
ceased early. At that time point, a total of 50 
patients (25 per group) had been recruited 
between February 1996 and April 1996 at 
Clydebank Health Centre in Glasgow, UK. 
Patients were male or female, aged 16 years or 

over, and had sore throat, secondary to an 
URTI, for less than 7 days. 

For inclusion into the study, patients were 
required to have a moderate-to-severe sore 
throat, as indicated by a minimum score of 6 
on a 0–10 numerical throat soreness scale at 
baseline, with 0 = ‘not sore’ and 10 = ‘very 
sore’. Patients also required a score of ≥2 on 
the Tonsillopharyngitis Assessment Scale 
(TPA), which confirmed the presence of ton-
sillopharyngitis. All patients gave written, 
informed consent to participate in the study. 

Exclusion criteria for the study included 
those with a history of sensitivity to the active 
ingredients in Strepsils lozenges; those whose 
sore throat had been present for more than 7 
days; those who had evidence of mouth-
breathing or uncomfortable coughing; those 
who had a disease that could compromise 
breathing; and women of child-bearing age 
who were pregnant or lactating, seeking preg-
nancy, or failing to take adequate contracep-
tive precautions.

Study design

This was a 3-day, randomized, double-blind, 
parallel-group, placebo-controlled, multiple-
dose study. Written ethics committee 
approval for the protocol was obtained, and 
the study was conducted in accordance with 
the principles of the Declaration of Helsinki. 
Prior to active study treatment, there was a 
washout period (if required) for those who 
had self-medicated with prohibited therapies 
(e.g. a minimum of 2 hours for demulcent 
throat lozenge, pastille or spray; 4 hours for 
topical sore throat medication containing 
local anaesthetic; 6 hours for short-acting 
analgesics; and 24 hours for long-acting or 
slow-release analgesics).

Patients with sore throat were randomized 
to receive either Strepsils lozenges or non-
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medicated lozenges over a maximum of 3 
days. Strepsils lozenges contained the active 
ingredients AMC (0.6 mg) and DCBA 
(1.2 mg). The non-medicated lozenges were 
identical in colour to the Strepsils lozenges, 
but were non-medicated sugar lozenges. The 
investigator gave patients their first lozenge in 
the clinic, and they were instructed to suck, 
but not crunch or chew, the lozenge, until it 
had completely dissolved. Subsequent loz-
enges were then taken by the patients every 
2–3 hours, as required. Patients agreed to take 
‘nil by mouth’ during the first 2 hours of the 
assessment period.

Assessments

Patients completed self-assessment forms that 
consisted of the throat soreness score, a 
swollen throat scale and a sore throat relief 
rating scale. Assessments were made at base-
line (pre-treatment) and at regular intervals up 
to 2 hours after the first lozenge. Throat sore-
ness was assessed using an 11-point ordinal 
throat soreness scale, with 0 = ‘not sore’ to 10 
= ‘very sore’. The swollen throat scale was 
rated using a horizontal 100 mm visual ana-
logue scale (VAS), with 0 = ‘not swollen’ and 
100 = ‘very swollen’. Sore throat relief rating 
was recorded at each post-treatment time 
point on Day 1, using a 7-point category score 
scale, ranging from 0 = ‘no relief’ to 6 = ‘com-
plete relief’. 

A total pain relief score (TOTPAR) was 
calculated from the sum of the sore throat 
relief scores at each of the time points 
assessed. To provide an overall rating of the 
lozenge, each patient was asked to answer the 
question ‘How would you rate this lozenge as 
a treatment of sore throat?’ using an 11-point 
ordinal scale, with 0 = ‘poor’ and 10 = ‘excel-
lent’. This overall treatment score was 
recorded on a self-assessment form 2 hours 

after the first dose and at the final visit. 
Complete details of any adverse events occur-
ring were recorded every 15 minutes for 2 
hours after taking the first lozenge and at the 
final visit by the investigator.

After the 2-hour study period, paracetamol 
was supplied to all patients to be taken on an 
‘as-required’ basis, and, if clinically indicated, 
antibiotics were prescribed. Any concomitant 
therapy taken during the 3-day trial was docu-
mented.

Study objectives

The primary objective of the study was to eval-
uate and compare sore throat relief, throat 
swelling and throat soreness in patients treated 
with either Strepsils lozenges or non-medi-
cated lozenges. 

The secondary objective was to evaluate 
and compare overall efficacy after a 2-hour 
assessment period and at the end of a 3-day 
treatment period with either Strepsils lozenges 
or non-medicated lozenges.

Statistical analyses

Continuous data were described by report-
ing the mean, median, standard deviation, 
minimum, maximum and number of obser-
vations. All statistical tests were 2-sided, 
using a 5% significance to indicate a differ-
ence. Two-sample t-tests were performed to 
assess the mean total sum of pain relief 
ratings, throat soreness and swollen throat. 
An additional t-test using Satterthwaite’s 
approximation was carried out to account for 
differences in variability between the two 
treatment groups. Differences in overall 
assessment of treatment score were summa-
rized at 120 minutes and at the final visit, 
using the Wilcoxon test.
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RESULTS

Fifty patients were enrolled in the trial. Of 
these patients, 25 received Strepsils lozenges 
and the other 25 received non-medicated loz-
enges; these patients were included in the 
intention-to-treat (ITT) population for analy-
sis of the efficacy data. A total of 37 patients 
completed the trial (20 in the Strepsils loz-
enges group and 17 in the non-medicated loz-
enges group); 8 withdrew owing to lack of 
efficacy (2 in the Strepsils lozenges group and 
6 in the non-medicated lozenges group) and 3 
owing to adverse events (2 versus 1, respec-
tively), and 2 were lost to follow-up (1 from 
each treatment group). There was no statisti-
cally significant difference between the treat-
ment groups in the proportion of patients 
who withdrew.

Thirty-three patients (18 in the Strepsils 
lozenge group and 15 in the non-medicated 
lozenges group) formed the per-protocol 
(PP) population, the second population 
identified for efficacy analysis. The PP pop-
ulation included only those patients who 
adhered to the protocol and had all assess-
ments within the specified time window (±2 
minutes).

Demography and history of disease

In the ITT population, the treatment groups 
were comparable at baseline with respect to 
demography and history of disease, although the 
mean age was slightly greater in the Strepsils 
lozenge group than the non-medicated lozenges 
group (45 years versus 37 years, respectively). All 
patients were Caucasian and had a tonsillophar-
yngitis score of ≥2; the majority of patients in 
both treatment groups had a score of between 6 
and 10. There were more female than male par-
ticipants in both treatment groups.

Pain relief score

Key results from the efficacy analysis based 
on the evaluations made up to 2 hours after 
the first lozenge are summarized in Table 1. 
The mean TOTPAR scores in both the PP 
and ITT populations were better in the Strep-
sils lozenge group compared with the non-
medicated lozenges group. The difference 
between the treatment groups approached 
statistical significance in the ITT population 
(p = 0.074). Graphical representations of the 
PP and ITT data over time are plotted in 
Figure 1. It can be seen from Figure 1(a) that 
Strepsils lozenges provide pain relief as early 
as 15 minutes, with a maximum effect after 
about 30 minutes and lasting for at least 2 
hours.

Effect on throat soreness and 
throat swelling

The mean severity of throat soreness at base-
line was similar in both treatment groups: 7.7 
for Strepsils lozenges versus 7.3 for non-medi-
cated lozenges in the PP population, and 7.4 
and 7.5, respectively, in the ITT population. 
Strepsils lozenges significantly decreased mean 
sore throat pain intensity (i.e. throat soreness) 
compared with non-medicated lozenges in the 
ITT population (p = 0.044) (Table 1 and 
Figure 2). 

In the ITT population, the mean swollen 
throat scores at baseline were 38.6 mm ± 
31.46 mm (standard deviation, SD) and 
48.1 mm ± 32.85 mm (SD) in the Strepsils loz-
enges group versus the non-medicated loz-
enges group, respectively. No statistically 
significant difference was observed between 
the two treatments with respect to the total 
mean change in the severity of swollen throat 
(Figure 3).
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Overall assessment of treatment

Patients’ overall assessment of treatment 
favoured Strepsils lozenges over non-medi-
cated lozenges when evaluated 2 hours after 
the first lozenge, and approached significance 
(p = 0.051) in the ITT population at the final 
visit. 

Additional medication

In the assessment of the need for additional 
medication, a similar number of patients 
required paracetamol during the study in both 
treatment groups (21 versus 23 patients in the 
Strepsils lozenges and non-medicated lozenges 
groups, respectively). In addition, the number 
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Figure 1 Effect of Strepsils lozenges on the mean sore throat relief score for (a) the intention-to-treat popu-
lation and (b) the per-protocol population. Sore throat relief rating was recorded at each post-treatment 
time point on Day 1, using a 7-point category sore scale, ranging from 0 = ‘no relief’ to 6 = ‘complete 
relief’.
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of patients requiring other additional medica-
tion for throat-related indications was also 
similar between the two treatment groups (10 
versus 11 in the Strepsils lozenges and non-
medicated lozenges group, respectively). 

Safety

There were no notable differences between 
the two treatments in terms of safety. The 

incidence of adverse events was similar in 
both groups, with six patients reporting 
seven adverse events in the Strepsils lozenges 
group, compared with four patients report-
ing six adverse events in the non-medicated 
lozenges group. There were no serious 
adverse events, and none was classed as 
severe. The majority of events reported in 
the Strepsils lozenge group were moderate in 
severity. Three patients withdrew from the 
study because of an adverse event: two from 

Table 1 The effect of Strepsils lozenges on mean total pain relief, throat soreness and swollen throat 
scores

Strepsils lozenges Non-medicated 
lozenges

p-value

PP
(n = 18)

ITT
(n = 25)

PP
(n = 15)

ITT
(n = 25)

PP ITT

Mean total pain relief score 
(TOTPAR 0–2 hour)

13.6 12.7 8.5 8.0 0.142 0.074

Throat soreness (mean total 
change from baseline)

–9.4 –9.4 –4.9 –3.7 0.192 0.044

Swollen throat (mean total 
change from baseline)

–63.9 –69.8 –94.7 –81.4 0.600 0.772

ITT, intention-to-treat population; PP, per-protocol population. 
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Figure 2 Mean change from baseline of severity of throat soreness (intention-to-treat population). Throat 
soreness was assessed using an 11-point ordinal throat soreness scale, ranging from 0 = ‘not sore’ to 10 = 
‘very sore’.
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the Strepsils lozenge group (one because of 
nausea and the other because of sore tongue) 
versus one from the non-medicated lozenges 
group (because of sore tongue). In all three 
cases, the reported adverse events were pos-
sibly related to the trial medication – i.e. 
adverse events resolved upon discontinua-
tion of the trial medication.

DISCUSSION

The sample size calculation was based on an 
expected difference between treatments of 4.0 
in mean TOTPAR score. The actual differ-
ence achieved in this study was greater than 
this, namely 5.1 in the PP population and 4.7 
in the ITT population. In this study, a ‘placebo 
effect’ for each of the pain parameters meas-
ured was observed with the non-medicated 
lozenges. This is attributable to the demulcent 
properties of throat lozenges, which provide a 
soothing effect to the throat when sucked. 
However, over and above the soothing effect, 
this study demonstrated that Strepsils lozenges 
markedly improved the sore throat pain relief 

score compared with non-medicated lozenges. 
This is clearly because of the two active ingre-
dients of Strepsils: AMC and DCBA. 

In keeping with earlier findings20,21 (see 
Berry’s contribution to this publication), this 
study showed that Strepsils lozenges provide 
effective and rapid relief of sore throat within 
15 minutes after lozenge administration. In 
addition, the study demonstrated that the 
effect of a Strepsils lozenge can last for as long 
as 2 hours.

There was a greater mean decrease in 
throat soreness in the Strepsils lozenge group 
at each time point assessed, with the total 
mean decrease in throat soreness being 
almost double that achieved with non-medi-
cated lozenges. It was expected that similar 
results would be obtained for the assessment 
of TOTPAR and for the decrease in throat 
soreness, as these two variables are closely 
correlated. However, although the same 
trends were observed where Strepsils loz-
enges produced better results in terms of 
reducing throat soreness than non-medicated 
lozenges, the difference between the two 
treatment groups was only statistically differ-
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Figure 3 Mean change from baseline in mean severity of swollen throat (ITT population). Swollen throat 
was rated using a horizontal 100 mm visual analogue scale, ranging from 0 = ‘not swollen’ to 100 = ‘very 
swollen’.

Strepsils_BOOK.indb   19Strepsils_BOOK.indb   19 09/12/2008   13:38:2209/12/2008   13:38:22



Developments in acute sore throat relief

20

ent in the ITT population. One possible 
explanation for this could be that this study 
is relatively underpowered as a result of the 
smaller-than-anticipated patient numbers 
recruited.

Overall, patients’ assessment of the treat-
ment showed a more favourable response to 
Strepsils lozenges than to non-medicated loz-
enges when evaluated 2 hours after the first 
lozenge and at the final visit. Although the 
analysis of the swollen throat data showed no 
statistical difference between the two treat-
ment groups, this could be explained by the 
fact that the mean severity of swollen throat 
was greater in the non-medicated lozenges 
group at baseline than in the Strepsils lozenge 
group. In addition, there was greater variabil-
ity in the data, as indicated by the large stand-
ard deviations, which is a common limitation 
with the use of the VAS and small patient 
numbers.

The incidence of adverse events was almost 
identical in the two groups, with all adverse 
events reported being mild or moderate in 
severity. A small number of patients (three) 
withdrew from the study because of an adverse 
event, and six patients in the non-medicated 
lozenges group withdrew because of a lack of 
efficacy, compared with just two patients in 
the Strepsils lozenge group.

In conclusion, even with a sample size of 
only 25% of that originally planned, the study 
demonstrated that Strepsils lozenges offer an 
effective and well-tolerated treatment for the 
symptomatic relief of sore throat that stems 
from a variety of causes (including viruses), 
and as such are an alternative to antibiotics 
for patients with uncomplicated sore throat.

This study has contributed to the growing 
wealth of clinical evidence of the efficacy of 
Strepsils lozenges. Additional studies are 
ongoing to further investigate different aspects 
of its efficacy. 
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INTRODUCTION

Acute sore throat is one of the most common 
complaints associated with upper respiratory 
tract infections, leading to presentation at 
general practice surgeries for treatment.1 
However, the occurrence of sore throat is 
likely to be under-reported, as patients will 
often seek effective over-the-counter (OTC) 
medicines for rapid relief of symptoms and 
may not always consult their GPs.

Strepsils throat lozenges (Reckitt Benckiser 
Healthcare UK Ltd) have been available as an 
OTC treatment for many years and have 
proven clinical efficacy in the treatment of 
acute sore throat resulting from a variety of 
causes2,3 (see Berry’s and Wade’s contribu-
tions to this publication). This efficacy is 
attributable to the two active ingredients 
present in Strepsils lozenges – amylmetacresol 
(AMC) and 2,4-dichlorobenzyl alcohol 
(DCBA) – which exhibit not only bacteri-
cidal4,5 but also antiviral6 activity. Moreover, 
Strepsils lozenges have been shown to be 
rapidly efficacious, with a good safety profile 
– patients showed a preference for Strepsils 
lozenges over placebo (see Berry’s and Wade’s 
contributions). Evidence shows an enhance-
ment of saliva production with Strepsils loz-
enges, which more than doubles within a 
minute of the lozenge being sucked;7 increased 
salivation has a lubricating effect that soothes 
the throat.8 In the same study, the active ingre-

dients of Strepsils – AMC and DCBA – were 
shown to be released almost immediately and 
uniformly as the lozenge dissolved in the 
mouth, reaching peak concentrations within 
3–4 minutes.7 Recent scintigraphy studies 
have confirmed the localized and steady activ-
ity of Strepsils lozenges on the mouth and 
throat because of their long residence time 
and prolonged dissolution in the mouth.9

Strepsils anaesthetic lozenges have been 
developed from the same active antiseptic 
ingredients as Strepsils, delivered in a sugar/
glucose base formulation, but they also 
contain 10 mg lidocaine hydrochloride. Lido-
caine is a well-established local anaesthetic 
agent with beneficial properties for use in the 
relief of sore throat, such as analgesia, fast 
onset and a moderate duration of action.10 

This study was designed to assess the effi-
cacy and tolerability of Strepsils anaesthetic 
lozenges in the symptomatic treatment of 
sore throat, compared with control Strepsils 
lozenges. 

METHODS

Patients

One hundred and twenty-nine patients from 
10 general practice centres were entered into 
the study between December 1991 and May 
1992. Participants were aged 16 years or older, 
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and had sore throat as a symptom of an upper 
respiratory tract infection that was assumed to 
be of bacterial or viral origin. All patients over 
18 years of age gave written informed consent; 
parental/guardian consent was obtained for 
patients aged less than 18 years.

Patients who were receiving oral analgesics, 
antiseptic/antibiotic mouthwashes, sprays or 
lozenges, or any other oral or topical agents 
likely to influence the study assessments began 
the study with a 6-hour washout period, 
during which all excluded supplementary 
therapy was withdrawn. Similarly, patients 
who were receiving long-acting analgesics or 
antibiotics began the study with a 24-hour or 
5-day washout period, respectively.

Exclusion criteria included previous study 
participation, severe sore throat (accompanied 
by high fever, nausea or vomiting), suspected 
fungal infections, and pregnancy or lactation. 
The study design also specifically excluded 
patients with severe nasal congestion and/or 
mouth breathing.

Study design and assessments

This was a double-blind, crossover, multiple-
dose, multicentre study performed over a 3-day 
treatment period (Figure 1). Written ethical 
approval was obtained from the Pinewood 
Independent Ethics Committee and the study 
was conducted in accordance with the princi-
ples of the Declaration of Helsinki. Patients 
were randomized to receive either one Strepsils 
anaesthetic lozenge (Strepsils Plus, containing 
AMC, DCBA, plus 10 mg lidocaine hydrochlo-
ride) or one control Strepsils lozenge, which is 
a Strepsils lozenge formulation identical to the 
test lozenge, but without lidocaine. Herein-
after, control Strepsils lozenge(s) will be referred 
to as Strepsils lozenge(s). 

The lozenges were blister-packed and 
matched in appearance; both being opaque 

and blue–green in colour, but the anaesthetic 
lozenge had a slightly bitter, more ‘anaesthetic’ 
taste than the control lozenge, which was 
‘antiseptic’-tasting. The randomization list 
was in blocks of four to allow allocation of 
equal numbers of patients to each treatment 
order for the first and second doses of the 
study lozenges. The first and second doses of 
study lozenges were supplied separately in 
individual sachets attached to the patients’ 
self-assessment booklets. The sachets were 
labelled ‘Study Lozenge One’ and ‘Study 
Lozenge Two’, respectively. Each patient 
received four blister packs of each type of 
lozenge – a sufficient amount for the 3-day 
study period and spare lozenges equivalent to 
approximately one day’s treatment. 

After any necessary washout period, base-
line measurements were taken by the investi-
gator. Before taking any study medication, 
patients recorded their sore throat pain inten-
sity on a 100 mm visual analogue scale (VAS) 
of 0 = ‘no pain’ to 100 = ‘severe pain’.

On Day 0, patients took the medication 
labelled ‘Study Lozenge One’, which was 
either a Strepsils anaesthetic lozenge or a 
Strepsils lozenge. The individual patient 
number determined the treatment that the 
patient received. Patients were instructed to 
dissolve each lozenge slowly in the mouth 
and to refrain from eating or drinking after 
taking the first and second lozenges, until 
the first of the 15-minute assessments had 
been made.

Once the first study lozenge had been 
administered, patients made self-assessments 
at 15-minute intervals up to 2 hours, record-
ing the intensity of pain and degree of pain 
reduction on separate 100 mm VAS. At the 
2-hour assessment time point, patients 
recorded their opinion on the efficacy of the 
lozenge in the relief of sore throat using a 
5-point scale of 0 = ‘very poor’ to 4 = ‘very 
good’. 
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On Day 2, immediately before going to 
bed, patients made self-assessments of the 
overall acceptability of use and the overall effi-
cacy of their chosen lozenge in the relief of 
sore throat, using a 5-point scale for both (0 = 
‘extremely unacceptable’ to 4 = ‘extremely 
acceptable’). Patients recorded the number of 
lozenges consumed each day and any adverse 
events throughout the study, and returned to 
the clinic on Day 3 for a review of compliance 
and tolerability by the investigator.

After 2 hours, patients were crossed over to 
receive ‘Study Lozenge Two’ (the alternative 
study lozenge), and the 15-minute assessments 
were repeated. Two hours after the second 
dose, patients recorded their preferred treat-
ment, i.e. Lozenge 1 or 2, and their reason for 
the choice made. The patients then received 
their preferred lozenge, and continued to take 
this for the remainder of the study: one 
lozenge every 2–3 hours, up to a maximum of 
eight lozenges daily.

Initial
screening

n = 64

n = 65

Strepsils anaesthetic
lozenge

Control Strepsils
lozenge

Control Strepsils
lozenge

Strepsils anaesthetic
lozenge

Strepsils
anaesthetic

lozenge
or

control
Strepsils
lozenge

Day 0  0 1 2 3
Minutes 0 Dose 1: 15–120 min    Dose 2: 15–120 min     Nocte
                        post-dose                        post-dose

Investigator assessments 1      2
Patient assessments 1 1–2 (×8) 1–2 (×8) 5,8 5,8 5–8
  3,8 3,4,6

Investigator assessments
 1. Oral temperature, oropharyngeal colour and enanthems, cervical
  adenopathy and adenitis
 2. Adverse events

Patient assessments
 1. Sore throat pain intensity
 2. Degree of pain reduction
 3. Efficacy
 4. Preference
 5. Compliance
 6. Adverse events
 7. Overall efficacy
 8. Overall acceptability

Figure 1 Study design.

Strepsils_BOOK.indb   24Strepsils_BOOK.indb   24 09/12/2008   13:38:2309/12/2008   13:38:23



Strepsils anaesthetic lozenges vs control Strepsils lozenges

25

Study objectives

The objectives of this study were to evaluate 
the efficacy of Strepsils anaesthetic lozenges 
(containing lidocaine) compared with control 
Strepsils lozenges in the relief of sore throat 
and to determine the incidence and severity 
of adverse events

Effi cacy measures

Primary efficacy measures were patient assess-
ments of the degree of throat discomfort as 
measured by sore throat pain intensity and 
the degree of pain reduction at various assess-
ment time points up to 2 hours. The second-
ary efficacy measures included patients’ 
treatment preference, overall acceptability of 
use and overall effectiveness. Safety was moni-
tored by recording the incidence of adverse 
events.

Statistical analyses

All statistical tests performed were two-tailed, 
with significance determined by reference to 
the 5% level. The null hypothesis was that 
there was no difference between the two treat-
ments. Differences between the two treat-
ments were reported with 95% confidence 
intervals. 

Patients’ assessments of sore throat pain 
intensity, total pain reduction and changes in 
measures of pain intensity were analysed using 
a repeated measures analysis of variance with 
factors for carry-over (treatment order), 
patient, treatment period, treatment, patient-
by-treatment interaction, time of assessment 
and treatment-by-time interaction. The effect 
of carry-over was also evaluated by comparing 
the difference in the baseline values of sore 
throat pain intensity between the two treat-

ment periods for the two treatment orders 
using a two-sample t-test. Patients’ assessments 
of overall effectiveness of each treatment were 
tabulated by treatment order and also as a 
cross-tabulation of the two treatments. The 
two treatments were compared using an analy-
sis of variance with factors for carry-over, 
patient, treatment and period. Patients’ pref-
erences between the two treatments were com-
pared using a log-linear model or comparison, 
with factors for treatment preference and 
treatment order.

RESULTS

Out of 129 patients who enrolled, 123 com-
pleted the study. Of the 6 patients who with-
drew from the study, 3 were lost to follow-up, 
2 returned their diary assessments but did not 
attend the follow-up assessment and 1 with-
drew because of an adverse event (unpleasant 
taste in the mouth).

Baseline demographics and 
disease status

There were no demographic differences 
between the two treatment orders (Strepsils 
anaesthetic/Strepsils lozenges versus Strep-
sils/Strepsils anaesthetic lozenges) in patient 
age, gender or weight (Table 1). The mean age 
of all patients who had enrolled was 35.2 years 
(range 16–73 years), of whom 66% were 
female. For both treatment orders, the tonsil-
lopharyngitis score did not exceed 7 and sore 
throats were predominantly moderate to 
severe in pain intensity (overall mean pain 
intensity: 62.8 mm). No difference was 
observed between the treatment orders in 
mean pretreatment sore throat pain intensity 
(i.e. 59.7 mm versus 62.8 mm for Strepsils 
anaesthetic/Strepsils lozenges and Strepsils/
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Strepsils anaesthetic lozenges, respectively). 
The mean duration of upper respiratory tract 
infection for both treatment groups was 3 
days. 

Data set analyses

Data from 124 and 123 patients were included 
in the intention-to-treat (ITT) analysis of pain 
intensity and total pain reduction, respec-
tively. All data for 29 patients were excluded 
from the per-protocol (PP) analyses; of these, 
27 patients were excluded because they had 
taken excluded therapy during the study 
period, and 2 failed to make adequate assess-
ments. Consequently, the PP analysis of pain 
intensity was conducted on data from 95 
patients and that of total pain reduction from 
94 patients. Data from 122 and 94 patients 
were included in the ITT and PP analyses of 
overall effectiveness of each treatment, respec-
tively. Data from 123 patients were included 

in the analysis of treatment preference. As the 
results from both the ITT and PP populations 
were similar for all efficacy measures, only 
data from the PP population are discussed 
here.

Sore throat pain intensity 

Both the Strepsils anaesthetic lozenges and 
Strepsils lozenges reduced the mean sore 
throat pain intensity, as measured by a 
100 mm VAS, as early as 15 minutes (Figure 
2). The mean change in pain intensity from 
baseline at 15 minutes was –10.1 mm for 
Strepsils anaesthetic lozenges and –11.6 mm 
for Strepsils lozenges; this became –14.9 mm 
and –14.6 mm, respectively, at 60 minutes 
(Figure 3). No statistically significant differ-
ences were found between the two treatments, 
either in terms of the mean change from base-
line (Figure 3) or at each of the specific post-
dose assessment time points of sore throat 

Table 1 Summary of baseline demographics for each treatment order

Intention-to-treat (ITT) population Per-protocol (PP) population

Strepsils 
anaesthetic/
Strepsils

Strepsils/
Strepsils 
anaesthetic

Overall Strepsils 
anaesthetic/
Strepsils

Strepsils/
Strepsils 
anaesthetic

Overall

Total number of 
patients

64 65 129 42 53 95

Age 
(years):

≤30 30 32   62 21 24 45

31–40 16 13   29   7 13 20

41–50   9   8   17    8   6 14

51–60   4   6   10   3   6   9

>60   5   6   11   3   4   7

Mean age ± SD 35.4 ± 14.1 
years

35.0 ± 15.4 
years

35.2 ± 14.7 
years 

35.0 ± 14.5 
years

34.8 ± 14.9 
years

34.9 ± 14.6 
years

Range 16–73 years 16–72 years 16–73 years 16–73 years 16–70 years 16–73 years

Gender: Male 22 22   44 15 20 35

Female 42 43   85 27 33 60
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pain intensity (Figure 2). The largest differ-
ences between the two treatments in mean 
sore throat pain intensity occurred at both the 
15- and 30-minute time points, when differ-
ences of 4.2 mm (p = 0.18) and 3.9 mm (p = 
0.21), in favour of Strepsils anaesthetic loz-
enges, were observed. 

Lower mean pain intensity was observed 
for treatment with Strepsils anaesthetic loz-
enges compared with Strepsils lozenges at all 
assessment time points except for the last two, 
i.e. at 1 hour 45 minutes and 2 hours post-
dose (Figure 4). At the end of the 2-hour 
assessment period, the effects of the two treat-

Strepsils anaesthetic lozenge
Strepsils lozenge

*p < 0.001 vs Lozenge 1 for both 
treatment orders

Lozenge 1 Lozenge 2*

Time post-dose (min)
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Treatment order:
Strepsils anaesthetic/Strepsils (n = 37–40 at each assessment time point)
Strepsils/Strepsils anaesthetic (n = 46–50 at each assessment time point)

Figure 2 Mean sore throat pain intensity for both treatment orders in the per-protocol population using 
calculated assessment times. Pain intensity was measured on a 100 mm visual analogue scale, with 0 mm = 
‘no pain’ and 100 mm = ‘severe pain’.
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Figure 3 Change in mean sore throat pain intensity in the per-protocol population. Pain intensity was 
measured on a 100 mm visual analogue scale, with 0 mm = ‘no pain’ and 100 mm = ‘severe pain’.
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ments were very similar in reducing the mean 
sore throat pain intensity.

As expected, there was a significantly lower 
mean sore throat pain intensity for the second 
lozenge taken compared with the first lozenge 
for both treatment orders at each of the assess-
ment time points (p < 0.001; Figure 2).

Sore throat pain reduction

A statistically significant ‘period effect’ was 
observed with both treatment orders (p < 
0.001), with a higher mean pain reduction for 
the second lozenge regardless of treatment 
order at each post-dose assessment time point 
(Figure 5). For sore throat pain reduction, sta-
tistically significant differences between the 
two treatments of 9.4 mm (p = 0.02) and 
8.0 mm (p = 0.04) in favour of treatment with 
Strepsils anaesthetic lozenges were observed at 
the 15- and 30-minute assessment time points, 
respectively (Figure 6). The adjusted mean pain 

reduction data at each post-dose assessment 
time point for both treatments demonstrated 
that by the end of the 2-hour assessment period, 
both treatments exhibited similar effects on 
mean sore throat pain reduction (Figure 6).

Overall effectiveness of each 
treatment and treatment prefer-
ence

There were statistically significant differ-
ences between the treatment periods in 
overall effectiveness score, with a higher 
score being given to the treatment taken in 
the second treatment period (p = 0.03). 
However, no statistically significant differ-
ences were observed between the two treat-
ments (p = 0.57). In addition, there was no 
difference in the percentage of patients who 
preferred Strepsils anaesthetic lozenges over 
the Strepsils lozenges (i.e. 56% versus 43%, 
respectively; p = 0.13). 
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Figure 4 Overall comparison of treatments: adjusted mean sore throat pain intensity in the per-protocol 
population using calculated assessment times. Pain intensity was measured on a 100 mm visual analogue 
scale, with 0 mm = ‘no pain’ and 100 mm = ‘severe pain’. Post-dose means have been adjusted for differ-
ences between periods; time 0 is baseline mean.
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Overall acceptability of use and 
overall effectiveness of the chosen 
treatment

The results obtained for acceptability of use 
and patients’ opinions of overall efficacy of 
the chosen treatment were very similar for 
both lozenge formulations. No patients con-
sidered their treatment to be extremely unac-
ceptable for either treatment. 

Fifty-seven percent of patients considered 
Strepsils anaesthetic lozenges to be ‘moder-
ately’ or ‘extremely acceptable’, compared 
with 62% for Strepsils lozenges. Fifty-eight 
percent considered the effectiveness of 
Strepsils anaesthetic lozenges to be ‘good’ 
or ‘very good’, compared with 55% for 
Strepsils lozenges.

Safety

Thirteen patients reported 17 adverse events 
(one patient reported mild heartburn twice, 

once on each treatment). Of these adverse 
events, 11 were reported by the patients who 
were receiving Strepsils anaesthetic lozenges 
and 6 by the patients who were receiving 
Strepsils lozenges at the time of an adverse 
event.

Of the 11 adverse events reported for 
Strepsils anaesthetic lozenges, 3 were defi-
nitely related to therapy (namely, nausea, 
burning of throat and an unpleasant taste in 
the mouth) and 3 were probably related 
(namely right-sided ‘sinus’ facial pains, mild 
heartburn and dry throat/dry mouth). No 
adverse events reported for the Strepsils loz-
enges were considered to be definitely related 
to therapy, but two were considered as prob-
ably related (namely mild heartburn and 
tickly cough). Of the 11 adverse events for 
Strepsils anaesthetic lozenges, 2 were consid-
ered to be ‘severe’ (namely burning of the 
throat and an unpleasant taste in the mouth), 
and all those reported for the Strepsils loz-
enges were considered to be ‘mild’ or ‘mod-
erate’ in severity.
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Figure 5 Mean sore throat pain reduction for both treatment orders in the per-protocol population using 
calculated assessment times. Pain reduction was measured on a 100 mm visual analogue scale, with 0 mm 
= ‘no reduction’ and 100 mm = ‘complete reduction’.
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DISCUSSION

Both the Strepsils anaesthetic lozenges and 
the Strepsils lozenges reduced sore throat pain 
intensity as early as 15 minutes after lozenge 
administration, and this reduction lasted 
throughout the 2-hour assessment period, 
thus providing rapid and ongoing relief from 
sore throat. This treatment outcome is in 
keeping with results from previous studies, 
which demonstrated the efficacy (attributable 
to the active ingredients – AMC and DCBA) 
and fast onset of action of the Strepsils lozenge 
formulation in the rapid symptomatic relief of 
sore throat, irrespective of the cause (see 
Berry’s and Wade’s contributions to this pub-
lication). Also of relevance are the results of a 
recent study by Wonnemann et al,11 which 
demonstrated superiority of a lidocaine aceta-
mide 8 mg lozenge over placebo lozenges in 
offering pain relief, minimum pain intensity, 
meaningful pain relief, time of onset of mean-

ingful pain relief and global efficacy assess-
ment scores. However, to date, there have not 
been any studies examining the effect of 
adding lidocaine to the base formulation of 
Strepsils, an already-established treatment for 
sore throat. 

This study demonstrated statistically signifi-
cant differences between the Strepsils anaes-
thetic lozenges and Strepsils lozenges, where a 
greater sore throat pain reduction following 
treatment with the Strepsils anaesthetic 
lozenge (at 15 and 30 minutes post-dose) was 
observed. However, by the end of the 2-hour 
period, both lozenge formulations were shown 
to exert a similar mean pain reduction effect. 
This added benefit seen with Strepsils anaes-
thetic lozenges at 15 and 30 minutes can be 
expected to be attributed directly to the rapid 
topical anaesthetic effects of lidocaine hydro-
chloride, which blocks sensory nerve endings 
in the mucous membranes.10 Lidocaine-like 
local anaesthetics are known to act by binding 
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Figure 6 Overall comparison of treatments: adjusted mean sore throat pain reduction in the per-protocol 
population using calculated assessment times. Pain reduction was measured on a 100 mm visual analogue 
scale, with 0 mm = ‘no reduction’ and 100 mm = ‘complete reduction’. Means have been adjusted for dif-
ferences between periods.
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preferentially to depolarized channel confir-
mations and producing a voltage-dependent 
inhibition of voltage-gated sodium chan-
nels.12,13 Although a trend was observed in 
favour of Strepsils anaesthetic lozenges when 
sore throat pain intensity was compared at 15 
and 30 minutes post-dose, this finding was 
not significantly different. This could be due 
to the large variations in data obtained with 
visual analogue scales and the small patient 
numbers. 

This study also demonstrated a significant 
‘period effect’ where the mean pain reduction 
for both lozenges was higher during the 
second period than during the first. Although 
statistical tests were undertaken to assess 
whether the anaesthetic component of the 
test lozenge was continuing to exert an effect 
during the second treatment period, no carry-
over effect was demonstrated. The difference 
in response to treatment during the latter 
treatment period may be due to a lingering 
beneficial effect from the base formulation of 
the lozenges, to changes in patients’ percep-
tion of their sore throat or to the self-limiting 
nature of the condition resulting in rapid 
improvement. Therefore, the true difference 
between treatments may be greater than the 
detected differences. This is one possible limi-
tation of the study. Another limitation is the 
difficulty in blinding the study for taste, as 
there were notable differences in taste and 
sensation in the mouth between the two loz-
enges. However, despite this, the results of 
patient preference, acceptability of use and 
patients’ opinion of overall efficacy of treat-
ment were very similar for both lozenge for-
mulations, supporting the unlikelihood of 
any differences in taste affecting the results of 
the study. 

Although slightly more patients reported 
adverse events with Strepsils anaesthetic loz-
enges, none of the events were of clinical sig-
nificance. Therefore, in conclusion, both 

Strepsils anaesthetic lozenges and Strepsils 
lozenges demonstrated effective, rapid relief 
of the symptoms of sore throat, with good tol-
erance and patient acceptability. The addition 
of lidocaine to Strepsils lozenges provides an 
analgesic and local anaesthetic action to the 
lozenge for rapid relief of the pain of a sore 
throat during the first 30 minutes post-dose, 
suggesting that this formulation is suitable for 
the relief of moderate-to-severe sore throat 
pain.
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INTRODUCTION

Many patients treat their sore throats, espe-
cially those due to upper respiratory tract 
infections, with over-the-counter (OTC) 
products that provide a sensorial effect in 
addition to the therapeutic benefits of the 
active ingredients. For example, hot drinks 
provide not only a delivery vehicle for pain 
relief, but also generate a soothing, warming 
effect on the area affected. Throat lozenges 
are another example, as they increase saliva 
production1 to provide a natural soothing 
effect, in addition to delivering the active 
ingredients to areas of the throat that are 
most affected.2 The release of the active 
ingredients of Strepsils lozenges (Reckitt 
Benckiser Healthcare UK Ltd) – amylmeta-
cresol (AMC) and 2,4-dichlorobenzyl alcohol 
(DCBA) – has been shown to occur almost 
immediately and uniformly as the lozenges 
dissolve, reaching peak concentrations within 
3–4 minutes.1 The bioavailability of AMC 
and DCBA can explain the rapid onset of 
action of Strepsils lozenges on the relief of 
sore throat (see Berry’s, Wade’s and Maraz-
zi’s contributions in this publication). 

The Strepsils core range of lozenges have 
been developed to provide consumers with 
choice in the OTC management of acute sore 
throat. A new product development within 
this range is the Strepsils Cool lozenge, which 
contains AMC and DCBA and an enhanced 

flavouring system, including the excipients 
xylitol, cooling flavours and levomenthol. 
Xylitol is known to have a negative heat of 
solution, which facilitates an intense cooling 
effect as the crystalline material dissolves.3 
Menthol is known to interact with cold recep-
tors to produce a cooling sensation.4 These 
ingredients are commonly used in delivering 
sensorial benefits to oral products such as 
chewing gums. 

As patients with a sore throat often experi-
ence local mild discomfort with a scratchy-
like sensation, swelling of the throat with 
difficulty in swallowing, and pain with a 
‘raw’ sensation,5,6 Strepsils Cool lozenges 
have been developed to address the con-
sumer need for a proven, multitargeted 
approach to sore throat management. This 
new lozenge has been specially formulated to 
provide all the relief of Strepsils with the 
added benefit of a distinct cooling sensation 
in the mouth, throat and nose. As the level 
of discomfort and severity of sore throats are 
subjective, personal experiences of individu-
als using remedial products are valuable in 
assessing patient perceptions. For this reason, 
a structured consumer research study was 
carried out in 2008 to understand the self-
reported consumer experiences of the cooling 
sensation associated with Strepsils Cool loz-
enges and its ability to soothe the throat 
compared with a non-cooling lozenge in 
healthy volunteers.
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METHODS

Study objectives

The main objectives of this study were to eval-
uate consumer perceptions of a cooling sensa-
tion exhibited by Strepsils Cool lozenges and 
its ability to soothe the throat.

Secondary objectives were to further charac-
terize the speed of onset of cooling, and its inten-
sity and location, and to assess the overall 
consumer perception of taste and flavour of the 
lozenges (i.e. pleasantness, strength and suitabil-
ity) compared with a non-cooling lozenge

Study design

This consumer research study was an in-home, 
self-reported, two-armed, single-blinded rand-
omized consumer questionnaire survey con-
ducted in 2008, and involving 300 healthy 
volunteers recruited from Hull and East York-
shire (UK). Participants were male or female 
healthy volunteers, aged between 18 and 65 
years, who had suffered from a sore throat in 
the last 12 months. Participants were excluded 
if they were pregnant or breastfeeding women, 
or had a previous history of allergy or a known 
intolerance to any of the lozenge ingredients. 

Each participant was randomly assigned to 
receive one of two test lozenges: either a non-
cooling, flavourless sugar/glucose lozenge 
(matched for size) or a Strepsils Cool lozenge. 
The test lozenges were supplied by Reckitt 
Benckiser Healthcare UK Ltd in unbranded 
white blister packs of 12 lozenges to prevent 
identification of the assigned lozenge. 

Participants were required to answer a series 
of questions by a trained interviewer using a 
Likert-type rating system where appropriate. 
The survey questions were designed to docu-
ment subjective reporting of the cooling sensa-
tion and its speed of onset, location and 

intensity, as well as palatability. The interviewer 
remained with the participant throughout the 
process. Any spontaneously reported adverse 
events were recorded by the interviewer.

Statistical analysis

The results for each parameter were summa-
rized by intervention group using frequency 
distributions, means and standard deviation 
values. The percentage of participants self-
reporting a cooling sensation on sucking the 
lozenge was calculated together with its lower 
one-sided 95% confidence limit, computed 
using an exact method (binomial distribution). 
Similar summaries for the other parameters 
were computed where appropriate. Statistical 
significance was assessed at the 5% significance 
level. Comparisons between the two lozenge 
groups were made using a chi-squared t-test or 
Wilcoxon rank sum test as appropriate. 

RESULTS

Baseline demographics and char-
acteristics

The mean age of the 300 participants was 43 
years. Baseline demographics and characteristics 
of participants were similar in both groups with 
respect to gender, age and minor ailments suf-
fered in the past 12 months (Table 1).

Cooling experience, speed of 
onset, location and intensity

Cooling sensation experienced

When asked whether a cooling sensation was 
felt, significantly more participants in the Strep-
sils Cool lozenge group than in the non-cooling 
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lozenge group responded positively (79% versus 
7%, respectively; p < 0.0001) (Figure 1). 

Of the participants in the non-cooling 
lozenge group who did not experience a cooling 
sensation, 65% said that they felt no sensation 
at all and 28% said that they experienced a 
sweet taste. Interestingly, of the few participants 
in the Strepsils Cool lozenge group who did 
not experience a cooling sensation, most 
reported experiencing a ‘warming’ feeling.

Speed of onset of cooling effect

Strepsils Cool lozenges exhibited a more rapid 
onset of cooling action than the non-cooling 
lozenges, as 64% of participants in the Strepsils 
Cool lozenge group reported feeling an instant 
cooling sensation within 5 seconds of taking 
the lozenge, compared with only 3% in the 
non-cooling comparator group. The difference 
between the two groups was statistically signifi-
cant (p < 0.0001) (Figure 2). This figure rose to 

73% within 10 seconds of sucking a Strepsils 
Cool lozenge, compared with only 6% in the 
non-cooling lozenge group.

Location of cooling sensation

When a cooling sensation was experienced, 
most reports in the Strepsils Cool lozenge 
group located it within four main areas: the 
back of the throat (54%), the tongue (47%), 
the nose (44%) and the entire mouth (41%). 
By comparison, there were relatively few 
reports of cooling sensations in these areas in 
the non-cooling comparator group (Figure 3).

Intensity of the cooling effect

A very intense or fairly intense cooling sensa-
tion was reported in significantly more par-
ticipants in the Strepsils Cool lozenge group 
than in the non-cooling lozenge group (73% 
versus 1%, respectively; p < 0.0001). 

Table 1 Baseline demographics and characteristics of participants

Strepsils Cool lozenge (%) 
(n = 150)

Non-cooling lozenge (%)
(n = 150)

Overall (%)
(n = 300)

Gender: Male 49 47 48

Female 51 53 52

Age (years): 18–25 11  9 10

26–35 25 16 20

36–45 23 27 25

46–55 24 27 26

56–65 17 21 19

Mean age 42 years 44 years 43 years

Minor ailments in 
past 12 months:

Cold/influenza 87 78 82

Sore throat 80 75 77

Headache 77 73 75

Heartburn/
indigestion

39 42 40
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Figure 1 Proportion of participants experiencing a cooling sensation with each lozenge.
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Figure 2 Proportion of participants experiencing a cooling sensation within 5 seconds of lozenge 
administration.
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Other sensorial benefi ts

Soothing effect of the throat

When asked if the lozenge would soothe the 
throat, a significantly greater proportion of par-
ticipants in the Strepsils Cool lozenge group said 
that they ‘agreed’ or ‘strongly agreed’ compared 
with the non-cooling lozenge group (76% versus 
16%, respectively; p < 0.0001) (Figure 4). Only a 
few of the participants in the Strepsils Cool 
lozenge group (8%) disagreed, compared with a 
large number in the non-cooling lozenge group 
(69%). This was also demonstrated by the sooth-
ing effect mean score being significantly higher in 
the Strepsils Cool lozenge group compared with 
the non-cooling lozenge group (3.91 ± 0.89 (stand-
ard deviation, SD) versus 2.07 ± 1.19 (SD)). In 
addition, significantly more participants in the 

Strepsils Cool Lozenge group ‘agreed’ or ‘strongly 
agreed’ that the lozenge had a ‘coating of the 
throat effect’ (69%) compared with the non-cool-
ing comparator (16%; p < 0.0001).

Pleasantness of taste

A significantly greater number of participants in 
the Strepsils Cool lozenge group reported the taste 
of the lozenge as being ‘very pleasant’ or ‘fairly 
pleasant’ compared with the non-cooling lozenge 
group (76% versus 53%, respectively; p = 0.0005). 

Of the participants in the non-cooling 
lozenge group who considered the lozenge to 
be fairly/very unpleasant, most of the respond-
ers commented on the lozenge’s excessively 
sweet (79%), bland (29%) or ‘sickly’ taste 
(14%). In contrast, responders (i.e. 20 of 150) 
from the Strepsils Cool lozenge group com-
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Figure 3 Proportion of participants reporting a cooling sensation in the top four reported areas. (The 
percentages add up to more than 100% owing to multiple responses being reported.)
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mented on the actual strength of the taste 
(25%), a heat sensation experienced (25%) 
and a menthol taste (20%). 

Flavour strength and suitability

The difference in perception of flavour 
strength between the two study groups was sta-
tistically significant (p < 0.0001), with the 
flavour of the Strepsils Cool lozenge being 
considered to be stronger than that of the 
non-cooling lozenge. Whereas the majority of 
participants in the non-cooling lozenge group 
(66%) felt that the strength of the flavour was 
too weak, there were no such reports in the 
Strepsils Cool lozenge group.

Significantly more participants who received 
Strepsils Cool lozenges reported that the strength 
of the flavour was ‘about right’ compared with 
those who received the non-cooling lozenge 
(65% versus 29%, respectively; p < 0.0001). 

Furthermore, significantly more partici-
pants in the Strepsils Cool lozenge group than 
in the non-cooling lozenge group said that the 
lozenge was ‘very suitable’ or ‘fairly suitable’ 
(84% versus 34%, respectively; p < 0.0001). 

Overall opinion of lozenge

Significantly more participants in the Strep-
sils Cool lozenge group said that they liked 
the lozenge overall compared with those in 
the non-cooling lozenge group (77% versus 
22%, respectively; p < 0.0001) (Figure 5). In 
addition, 53% of participants in the Strepsils 
Cool lozenge group – compared with none 
in the non-cooling lozenge group – reported 
having experienced a better cooling sensa-
tion with the Strepsils Cool lozenge than any 
other throat lozenge that they had tried 
before. 
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Figure 4 Proportion of participants ‘agreeing’ or ‘strongly agreeing’ that the lozenge would soothe the 
throat. 

Strepsils_BOOK.indb   38Strepsils_BOOK.indb   38 09/12/2008   13:38:2609/12/2008   13:38:26



Consumer research study in healthy volunteers

39

Safety 

No adverse events were reported by partici-
pants in either of the groups during this con-
sumer perceptions study.

KEY FINDINGS

This consumer research study demonstrates 
that Strepsils Cool lozenges provide an instant 
local cooling sensation, which can be felt in 
the back of the throat, tongue, nose and entire 
mouth, while coating and soothing the throat 
of healthy volunteers. Such sensorial effects 
have the potential to offer added benefit to 
the consumer over and above the efficacy that 
they receive from the active ingredients. 

Rapid resolution of irritating sore throat 
symptoms is paramount to the effective man-
agement of sore throat, and these additional 
benefits that take immediate effect can aid 
treatment compliance and therefore have 

potential condition management implications 
for sore throat sufferers. 

IMPLICATIONS OF SURVEY 
RESULTS

The active ingredients of Strepsils Cool loz-
enges – AMC and DCBA – have previously 
been shown to tackle the pain of sore throat7,8 
(see Berry’s, Wade’s and Marazzi’s contribu-
tions in this publication). As this consumer 
survey has shown, sensorial effects also have a 
role to play in providing immediate benefits 
to the individual – whether that is a cooling, 
soothing effect or favourable taste percep-
tions. These effects occurred simultaneously 
and more frequently in participants who took 
the Strepsils Cool lozenge than in those who 
took the non-cooling lozenge. This may have 
contributed to the perceived overall accepta-
bility and preference for the lozenges, thereby 
facilitating patient compliance with treat-
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Figure 5 Proportion of participants who ‘liked the lozenge’ or ‘liked the lozenge a lot’.
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ment. Compared with non-cooling lozenges, 
Strepsils Cool lozenges also provided a faster 
speed of onset of cooling that was both more 
intense and acceptable in taste and flavour.

Strepsils Cool lozenges were not associated 
with any adverse events in this study. The lack of 
associated adverse events is an important factor 
in the overall acceptability of a remedy for sore 
throats, given the potential frequently occurring 
nature of this ailment. Strepsils have a proven 
safety profile7,8 (see Berry’s, Wade’s and Maraz-
zi’s contributions), and results from this study 
help to re-affirm that formulation changes that 
affect the sensorial profile of the product do not 
have an impact on the safety profile.

However, there are limitations to this con-
sumer research study. Given the self-reporting 
nature of questionnaire surveys, the results are 
dependent on subjective views and opinions of 
individuals. In addition, this study was not 
designed to demonstrate the sensorial effect of 
cooling compounds on subjects’ perception of 
sore throat relief, as healthy volunteers were 
recruited and not individuals with a sore throat. 
Therefore, further research, involving patients 
with acute sore throat, is required to investigate 
the effects of this new formulation of Strepsils 
on relief of the condition.

CONCLUSIONS

This consumer research study demonstrated 
an instant, intense cooling effect of Strepsils 
Cool lozenges that became prominent within 
5 seconds of lozenge administration. Most 
participants preferred Strepsils Cool lozenges 
to the non-cooling lozenges.

Strepsils Cool lozenges add a further dimen-
sion to the relief of sore throat offered by 
Strepsils lozenges, providing a powerful senso-
rial effect that is directly relevant to the dis-

comfort experienced. Thus, there is further 
scope to enhance the beneficial experience 
that a consumer receives when taking a sore 
throat treatment, which can also have a posi-
tive impact on treatment compliance. 
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