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Reduced Use of Antibiotics and Nasal Decongestants During 
Treatment with a Mouthwash Containing Delmopinol
Torgny Sjödina / Rolf Movertb / Mikael Åströmc

Purpose: To evaluate the use of concomitant medication in combination with a mouthwash of delmopinol HCl 0.2% 
based on data from 8 phase III efficacy studies on the mouthwash.

Materials and Methods: Clinical data obtained from 8 previously performed phase III studies, carried out to document 
the clinical efficacy of a mouthwash of delmopinol HCl 0.2% with respect plaque and gingivitis, were used to analyse the 
use of concomitant medication. In these 8 randomised double-blind clinical phase III studies the patients were – in addi-
tion to their normal oral hygiene measures – treated for 2–6 months with mouthwashes containing delmopinol HCl 0.2%, 
delmopinol HCl 0.1%, chlorhexidine digluconate 0.2% or placebo. The number of visits in each study was three. Each time 
the patients visited the dentist for efficacy determinations, other data were also recorded. One of these was whether the 
patient had used any other medication during the study. In this paper, the number of treatments of different types of con-
comitant medication (antibiotics, nasal decongestants and others) was used as a basis for statistical comparisons be-
tween the different test groups.

Results: For antibiotics (all indications), a 27% lower number of treatments was obtained in the delmopinol 0.2% group 
in comparison with the placebo group, and a 41% decrease was observed for treatments with antibiotics for respiratory 
infections. For nasal decongestants, the number of treatments was 53% lower in the delmopinol 0.2% group. 

Conclusions: The delmopinol HCl 0.2% solution in patients with gingivitis provided a statistically significant reduction of 
concomitant use of antibiotics and nasal decongestants.

Key words: antibiotics, Decapinol, decongestants, delmopinol, reduction

Oral Health Prev Dent 2023; 21: 347–356.  Submitted for publication: 05.04.23; accepted for publication: 15.08.23 
doi: 10.3290/j.ohpd.b4586769

a  R&D Director, Biosurface AB; Visiting Scientist, Faculty of Odontology, Malmö Uni-
versity, Malmö, Sweden (retired). Main author, interpreted the results. 

b  Director, Clinical Department , Biosurface AB, Malmö, Sweden (retired). Study design, 
wrote the manuscript. 

c  StatCons, Malmö, Sweden. Statistical evaluation, wrote the manuscript. 

Correspondence: Torgny Sjödin, Section of Oral Biology and Pathology, Faculty of 
Odontology, Malmö University, SE-20506, Malmö, Sweden. Tel: +46-(0)70-444-3101;  
e-mail: otsjodin@gmail.com 

It is well recognised that imbalances in the resident oral mi-
croflora lead to dental diseases such as caries and periodon-

tal diseases. During the last decades, much attention has been 
focused on the systemic consequences of these oral infections 
as risk factors for other diseases. Especially periodontitis has 
been related to several systemic conditions, including respira-
tory disorders, adverse pregnancy outcomes, cardiovascular 
diseases, type 2 diabetes mellitus, chronic renal disease and 
metabolic syndrome, a connection that is considered to de-
pend on the low inflammatory burden associated with peri-

odontitis.14 The associations between dental caries and sys-
temic health, however, have received little attention.30

By being an important interface between the body and the 
external environment, the mouth is an entry for possible mi-
crobiological pathogens from food and air. Improved oral hy-
giene is therefore beneficial, not only in order to reduce dental 
diseases, but also for the general health of an individual. It has 
therefore been suggested that oral disinfectants may be a valu-
able tool, especially for subjects who are at risk (e.g., people in 
intensive care, immunocompromised people, elderly, patients 
with cystic fibrosis) and where oral hygiene is poor.9,20

Delmopinol is a tertiary amine surfactant, developed as an 
anti-plaque agent to reduce plaque and gingivitis as an adjunct to 
normal mechanical cleaning where this has proved inadequate. 
The surface-active compound has relatively low antimicrobial 
properties but promotes a microbial flora compatible with dental 
health.11,32 It binds to hard and soft oral tissues as well as to bac-
terial surfaces and affects several of the steps in the formation and 
establishment of dental biofilms.11,21,22,26,28,29,31,32,38,39 Clinical 
phase II studies have shown that a shift exists in the quality of 
plaque towards a microflora associated with gingival health and 
demonstrated that the compound is effective in reducing the level 
of gingivitis.6,7,27 Furthermore, a clinical study has shown delmopi-
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nol to dissolve established plaque.17 Studies in humans and rats 
showed that delmopinol is rapidly adsorbed and retained in the 
oral mucosa and then slowly diffuses out of this tissue into the 
systemic circulation.12,13,34,35

The clinical phase III studies on Decapinol Mouthwash (at the 
time of the clinical studies: Pharmacia AB; Uppsala, Sweden) 
2 mg/ml formulation of delmopinol (subsequently called del-
mopinol 0.2%) in patients with gingivitis, with the included 
eight double-blind, placebo controlled studies with a treat-
ment time of 2-6 months, showed that rinsing with delmopinol 
hydrochloride 0.2% fulfilled ADA effectiveness criteria for con-
trolling plaque and gingivitis.5,10,15,16,18 The efficacy and safety 
results are summarised in a meta-analysis study by Addy et al.1 
In these studies, the effect and adverse event profile of del-
mopinol hydrochloride 0.2% was recorded each time the pa-
tients visited the institution in a Case Record Form (CRF). How-
ever, also other data, e.g., possible use of concomitant 
medication, were noted in the CRFs. 

The completion of this programme of studies produced a 
substantial data bank, based on which we recently published a 
paper36 reporting a significantly lower frequency of aphthous 
stomatitis compared to placebo. However, there were also 
clear indications that upper respiratory tract infections were 
less frequent among patients using the formulation with del-
mopinol 0.2% in comparison with the placebo-treated patients. 
This positive finding prompted interest in investigating 
whether rinsing with delmopinol 0.2% also had an effect on the 
use of concomitant medication. 

The purpose of this work was thus to perform a statistical 
evaluation of clinical data from the 8 phase III studies on a 
mouthwash formulation of delmopinol HCl 0.2% regarding the 

patient’s use of concomitant medication. Of special interest 
were drugs such as antibiotics and others commonly used in 
connection with respiratory diseases and the common cold. 

MATERIALS AND METHODS

Study Design
The concomitant medication data used in the present paper 
were obtained from 8 clinical phase III trials previously per-
formed to investigate the effect on gingivitis and plaque of a 
mouthwash formulation of delmopinol HCl 2 mg/ml. Since these 
clinical trials thus are essential as a data resource for the calcu-
lations carried out in this study, their design is outlined below:

All studies were randomised and double-blind, with a paral-
lel-group design, where five studies involved supervised rinsing 
and three involved unsupervised rinsing. In the supervised stud-
ies, all weekday mouthrinsing was observed by the staff. Week-
end rinsing was not supervised, but the patients kept a record of 
each rinsing. The length of the studies was 2–6 months. The 
studies were conducted by independent university-based re-
search groups of high academic standing in the field of oral 
hygiene research (Table 1) and in accordance with the princi-
ples of good clinical practice.

In all studies, patients were asked to continue with their ha-
bitual oral hygiene measures and to use their usual toothpaste. 
In addition, the patients were instructed to rinse twice daily 
(morning and evening) for 60 s with 10 ml Decapinol Mouthwash 
2 mg/ml (containing delmopinol HCl 2 mg/ml) or placebo (the 
vehicle of Decapinol Mouthwash).1 In some studies, chlorhexi-
dine digluconate 2 mg/ml (Hibitane Dental 0.2%, subsequently 

Table 1  Number of patients and length of treatment in the phase III programme

Study  
Number

Number of patients  
entering treatment

Number (and percent) of patients  
completing treatment

Study 
length Study sitePlacebo

Delmop. 
0.1%

Delmop. 
0.2%

Chlor- 
hexidine Placebo

Delmop. 
0.1%

Delmop. 
0.2%

Chlor- 
hexidine

DEC-89016* 40 40 40 - 40(100) 40(100) 40(100) - 8 weeks Dept. of Periodontol, Inst. of 
Postgraduate Dental Education, 
Jönköping, Sweden

DEC-89017* 39 44 38 - 39(100) 44(100) 38(100) - 8 weeks Dept. of Periodontology, University 
of Umeå, Sweden

DEC-90014* 53 - 53 50 51(96) - 50(94) 41(82) 6 months Dept. of Periodontology, University 
of Bern, Switzerland

DEC-90018* 46 - 49 48 43(93) - 48(98) 42(88) 6 months Dept. of Periodontology, Lund 
University, Malmö, Sweden

DEC-90019 157 157 156 - 157(100) 157(100) 156(100) - 3 months Dept. of Periodontology, University 
of Dublin, Ireland

DEC-90023* 51 - 50 52 47(92) - 47(94) 47(90) 5 months School of Dental Medicine, 
University of Brussels, Belgium

DEC-91025 150 150 150 - 147(98) 147(98) 142(95) - 6 months University Hospital of Wales, Cardiff

DEC-91027 150 151 150 - 147(99) 148(99) 146(97) - 3 months Dept. of Periodontology, Faculty of 
Medicine, Catholic University, 
Leuven, Belgium

Total number 686 542 686 150 671(98) 536(99) 667(97) 130(87)

* The asterisk indicates that the study was supervised.
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called chlorhexidine 0.2%) or Decapinol Mouthwash 1 mg/ml 
(delmopinol 0.1%) were used as active controls (see Table 1). In 
addition to the active substance, the formulations of Decapinol 
Mouthwash contained flavouring and sweetening agents as 
well as a low (1.5%) concentration of ethanol. The solutions of 
delmopinol and placebo were unbuffered and their pH was ad-
justed to 5.5. Packaging and labeling of the solutions were car-
ried out at independent clinical service departments and were 
dispensed in identical amber glass bottles.

The patients included in the studies had mild to severe gin-
givitis, with a frequency of bleeding on probing from about 25% 
to more than 95% at baseline. The range of age was from 18 to 
73 years, with about 10% of the patients older than 40 years. 

was 10 mm. Patients with more than four pockets >5 mm deep 
were excluded from the studies. Both sexes were included in 
the studies, except in studies DEC-89016, DEC-89017 and DEC-
90018, where all patients were men. Overall, about 60% of the 
included patients were men and 40% were women. The major 
part of the patients (61%) were non-smokers and 20% were 
regular smokers. The remaining 19% smoked “sometimes”. Pa-
tients were allocated to treatment groups according to a com-
puter-generated randomisation list. All details regarding inclu-
sion and exclusion criteria are summarised in Table 2. 

Sub- and supragingival professional cleaning was adminis-
tered to all patients in every study after the baseline assess-
ments had been completed, and they were instructed to con-
tinue with habitual oral hygiene measures and use their usual 
toothpaste. Any rinsing undertaken in conjunction with tooth-
brushing was to be performed after mechanical cleaning. Effi-
cacy outcomes comprised the modified plaque index, modified 
gingival index (MGI) and gingival bleeding on probing (BOP). 
Special attention was paid to the blindness, and an indepen-
dent observer was appointed in each study to handle ques-
tions on adverse events as well as their observation and re-
cording. Thus, one investigator measured the efficacy variables 
and another person dealt with the adverse events. Both inves-
tigators were unaware of the determinations made by the 
other investigator and used separate case record forms (CRF).  

Each time the patients visited the institution for efficacy de-
terminations, additional data – e.g., adverse events and concom-
itant medication – were recorded. There were three visits in each 
study (baseline, mid, final), except in one of the studies (DEC-
91023) with four visits (baseline, 6 weeks, 3 months, 5 months).

The protocols of all the studies were approved by local eth-
ics committees and the trials themselves were conducted in 
accordance with the provisions and principles of the World 
Medical Assembly Declaration of Helsinki (1964 and later 
amendments) and good clinical practice.

Statistics
The total number of treatment periods for different types of con-
comitant medication (antibiotics, nasal decongestants and oth-
ers) formed the basis for the calculations and were compared 
with the number of treatment periods in the different test 
groups (delmopinol 0.2%, delmopinol 0.1%, chlorhexidine 0.2% 
and placebo). Fisher’s exact test was used for statistical analysis. 

When calculating the percentage difference of concomitant 
medication in the delmopinol group in comparison to placebo 
the following formula was used:  

(Fraction in placebo group – fraction in delmopinol group) x 100 

Fraction in placebo group

Delmopinol 0.2% and placebo solutions were used in all phase 
III studies, while the delmopinol 0.1% was used in five, and 
chlorhexidine 0.2% in three of the eight studies.

The statistical significance tests were performed on pooled 
data of the following three sets of studies:

 Set 1: Delmopinol 0.2% compared to placebo: all of the 
phase III studies.

 Set 2: Delmopinol 0.2% compared to delmopinol 0.1% and 
placebo: study Nos. DEC-89016, DEC-89017, DEC-90019, 
DEC-91025 and DEC-91027.

 Set 3: Delmopinol 0.2% compared to chlorhexidine 0.2% and 
placebo: study Nos. DEC-90014, DEC-90018 and DEC-90023.

Statistical significance was set at p < 0.05.

Table 2  Summary details of the participation criteria for the patients in all eight studies

Inclusion conditions Exclusion conditions

Minimum of 16 natural teeth without crowns, bridgework or defective dental 
restorations

(all unsupervised studies and three supervised studies) or gingival Silness-Löe 

Written informed consent 
Women of child-bearing potential fully informed of the toxicological status of 
delmopinol and adequately equipped with contraceptives 

Removable partial dentures
Caries with cavities
More than four pockets deeper than 5 mm (excluding distal site of second molar 
and all third molar sites)
Known hypersensitivity to any study treatment
Drug or alcohol addiction
Severe liver or kidney disease, or severely ill patients with multiple drug 
requirements
Antibiotic treatment within immediately preceding 6 weeks
Psychiatric disorders
Current and ongoing use of anti-inflammatory or anticholinergic drugs
Pregnancy or pregnancy planned
Breast feeding
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versus 39 out of 150 patients in the placebo group, which was 
a difference of 38% (p < 0.05).

Some patients received more than one treatment with anti-
biotics. This was more pronounced among the placebo treated 
patients, and the difference in number of patients in Set 1 
treated at least once was not statistically significant (p = 0.09; 
Table 5). This was also true in the single studies DEC-90018 and 
DEC-91025 (p = 0.07 and p = 0.09, respectively). 

If the calculations in Set 1 were based on antibiotics used 
for respiratory infections (WHO ATC index groups J01FA and 
J01HA), the reduction of the number of treatments for del-
mopinol 0.2% indicated an even greater positive effect of del-
mopinol 0.2% (Table 6). In this case, the difference was 41% in 
the delmopinol 0.2% group compared with the placebo group 
(p = 0.04), and the reduction in the number of treated patients 
was also statistically significant, 44% (p = 0.04).

Set 2
No statistically significant differences in the number of antibiotic 
treatments were found in the studies where delmopinol 0.1% was 
included. The percentage difference in these studies was a 19% 
lower number of treatments in the delmopinol 0.2% group and a 
22% lower number in the delmopinol 0.1% group compared to 
placebo-treated patients. With the exception of study No. DEC-
91025, the studies in Set 2 were of a comparably short duration 
(2–3 months) as seen in Table 1, and – as mentioned above – cal-

RESULTS

The number of patients and length of treatment in the phase III 
programme are shown in Table 1, which also shows which 
studies were supervised and unsupervised. The number of pa-
tients entering the different sets of studies is shown in Table 3.

Antibiotics (Group J01)
The number of antibiotic treatments and the number of 
treated patients in the delmopinol 0.2% and the placebo 
groups are shown in Table 4.

Set 1
In Set 1, a statistically significantly (p = 0.03) lower frequency of 
treatments with antibiotics for systemic use (all types within 
WHO ATC index J01) was found in the delmopinol 0.2% group 
in comparison with the placebo group (Table 5). The number of 
treatments with antibiotics was 27% fewer in the delmopinol 
0.2% group in comparison with the placebo group. In addition, 
two separate studies, DEC-90018 and DEC-91025 were both 
able to show a reduced number of treatments. Thus, in study 
DEC-90018, the number of treatments was 9 among the 49 pa-
tients in the delmopinol 0.2% group vs 22 out of 46 patients in 
the placebo group, giving a difference of 62% (p < 0.01). In 
study DEC-91025, the corresponding figures were 24 treat-
ments among the 150 patients in the delmopinol 0.2% group 

Table 3  Number of patients entering in different sets of studies (baseline, ITT)

Set No. Placebo Delmopinol 0.1% Delmopinol 0.2% Chlorhexidine 0.2%

1 686 - 686 -

2 536 542 534 -

3 150 - 152 150

Set 1: includes placebo and delmopinol 0.2% in all phase III studies; Set 2: includes placebo, delmopinol 0.1% and delmopinol 0.2% in study Nos. DEC-89016, DEC-
89017, DEC-90019, DEC-91025 and DEC-91027; Set 3: includes placebo, delmopinol 0.2% and chlorhexidine 0.2% in study Nos. DEC-90014, DEC-90018 and DEC-90023.

Table 4  Number of antibiotic treatments and the number of patients treated in the delmopinol 0.2% and placebo groups, per 
study and in total

Study number

Delmopinol 0.2% Placebo

Number of treatments Number of patients treated Number of treatments Number of patients treated

DEC-89016 2 2 1 1

DEC-89017 0 0 0 0

DEC-90014 4 3 0 0

DEC-90018 9 9 22 17

DEC-90019 9 9 12 10

DEC-90023 4 4 9 8

DEC-91025 24 20 39 32

DEC-91027 20 14 16 13

Total number 72 61 99 81
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culations based on only the long-term (6 months) study DEC-
91025 including 450 patients showed statistical significance for 
delmopinol 0.2% over placebo with respect to treatments 
(p < 0.05) but not to the number of treated patients (p = 0.09).

Set 3
A statistically significant difference between delmopinol and 
placebo was found, when the three studies in which chlorhexi-
dine was used as a positive control were considered together 
(Set 3 in Table 7). Two of these studies were 6-month studies 
and the third was a 5-month study. The number of treatments 
were 17 for delmopinol 0.2% and 31 for placebo, giving a 46% 
reduction of treatments for delmopinol 0.2%, which was statis-
tically significant (p = 0.03). However, there was no statistically 

significant reduction in the number of patients treated with 
antibiotics in the delmopinol 0.2% group in comparison with 
the placebo group (Table 7).

A comparison between the delmopinol 0.2% and the chlor-
hexidine groups showed that among the 150 patients in the 
delmopinol 0.2% group, the number of treatments was 17, in 
comparison with the 22 treatments among the 152 patients in 
the chlorhexidine group. The number of treatments was thus 
24% lower in the delmopinol 0.2% group, but there was no sta-
tistically significant difference between the two treatments 
(p = 0.39). The same was true for the comparison between 
chlorhexidine and placebo. Despite a 29% lower number of 
treatments for chlorhexidine, the statistical calculations did 
not show any statistically significant difference (p = 0.23).

Table 5  Treatments with antibiotics for systemic use (ATC-index group J01), p-value and difference between delmopinol 
0.2% and placebo groups in all phase III studies (Set 1)

Calculations based upon number of treatments

Total no. of treatments 

Delmopinol 0.2% 
686 patients

Placebo 
686 patients

p-value % differenceNo. of treatments No. of treatments 

171 72 99 0.0333 27.2

Calculations based upon number of treated patients

Total no. of treated patients

Delmopinol 0.2% 
686 patients

Placebo 
686 patients

p-value % differenceNo. of treated patients No. of treated patients

142 61 81 0.0919 24.7

Table 6  Treatments with antibiotics used for respiratory infections (WHO ATC index groups J01FA and J01HA), p-value and 
difference between delmopinol 0.2% and placebo groups in all phase III studies (Set 1)

Calculations based upon number of treatments

Total no. of treatments 

Delmopinol 0.2% 
686 patients

Placebo 
686 patients

p-value % differenceNo. of treatments No. of treatments 

67 25 42 0.0443 40.5

Calculations based upon number of treated patients

Total no. of treated patients

Delmopinol 0.2% 
686 patients

Placebo 
686 patients

p-value % differenceNo. of treated patients No. of treated patients

56 20 36 0.0398 44.4
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Nasal Decongestants (Group R01)
The number of nasal-decongestant treatments and number of 
patients treated in the delmopinol 0.2% and placebo groups 
are shown in Table 8.

Set 1
Table 9 shows that statistically significant lower frequencies of 
treatments (p = 0.004) with nasal decongestants were found in 
the delmopinol 0.2% group compared to the placebo group, 
when all phase III studies (Set 1) were taken together. The num-
ber of treatments with nasal decongestants was 53% lower in 
the delmopinol 0.2% group in comparison with the placebo 
group. Also the number of patients treated with nasal decon-
gestants was found to be statistically significantly reduced in 
the delmopinol 0.2% group in comparison with the placebo 
group (47%, p = 0.03). Two of the studies, DEC-91023 and DEC-
91027, both demonstrated a statistically significantly lower 
number (p < 0.05) of treatments with nasal decongestants for 
delmopinol 0.2% compared to placebo (data not shown).

Set 2
When the five studies included in Set 2 were taken together, no 
statistically significant differences in the number of nasal de-
congestant treatments were found between delmopinol 0.2% 
and placebo, despite a lower frequency of as much as 47%. 
Four of these studies were of short duration, as seen in Table 1. 
As mentioned above, however, not only the long-term study 
DEC-91025 showed a statistically significant lower number of 
treatments compared to placebo, but the short term (3-month) 
study DEC-91027 did as well.

The number of treatments in the delmopinol 0.2% group 
showed a statistically significant lower number over the del-
mopinol 0.1% group (67%, p = 0.01). The placebo group was 
found to have a lower but non-significant treatment frequency 
over the delmopinol 0.1% group (data not shown).

Set 3
A statistically significant difference (59%, p = 0.01) in the num-
ber of treatments with nasal decongestants between delmopi-
nol and placebo was found, when the three studies in which 
chlorhexidine 0.2% was used as the positive control were con-
sidered together (Set 3). However, no statistically significant 
differences between chlorhexidine 0.2% and placebo (21%, 
p = 0.51) were found (Table 10). A comparison between the del-
mopinol 0.2% and the chlorhexidine groups showed that the 
number of treatments was 48% lower in the delmopinol 0.2% 
group, but there was no statistically significant difference be-
tween the two treatments (p = 0.08).

The number of treated patients was the same as the corre-
sponding numbers of treatments in the delmopinol 0.2% and 
the placebo groups. The same figures were thus obtained in 
these two groups with respect to the difference in the numbers 
of treated patients (59%, p = 0.01). The corresponding calcula-
tions with respect to patients could not be performed for the 
chlorhexidine group, due to missing data.

Other Agents
The compounds used in group M01 (anti-inflammatory/anti-
rheumatic non-steroids) were dominated by ibuprofen or 
naproxen, and in group N02B (other analgesics and antipyret-
ics), mostly acetylsalicylic acid or paracetamol were used. As 
the M01 and N02B pharmaceuticals are used mainly to treat 
pain of mild or moderate intensity, the groups were pooled. A 
slightly lower (7%), non-significant frequency (p = 0.45) of treat-
ments was found in the delmopinol 0.2% group. No other re-
ductions in frequencies of concomitant treatment in these 
studies with delmopinol were found.

Table 7  Treatments with antibiotics for systemic use (ATC-index group J01), p-value and difference between delmopinol 
0.2% and placebo groups in study Nos. DEC-90014, DEC-90018 and DEC-90023 (Set 3)

Calculations based upon number of treatments

Total no. of treatments 

Delmopinol 0.2% 
152 patients

Placebo 
150 patients

p-value % difference

No. of treatments No. of treatments

48 17 31 0.0277 45.9

Calculations based upon number of treated patients

Total no. of treated patients

Delmopinol 0.2% 
152 patients

Placebo 
150 patients

p-value % differenceNo. of treated patients No. of treated patients

41 16 25 0.1327 36.8
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DISCUSSION

The main purpose of the clinical phase III studies was to study 
the effects and side-effects of Decapinol Mouthwash 2 mg/ml 
(delmopinol 0.2%) on patients with periodontal diseases. On 
three or four occasions during the studies, the patients were 
examined by the investigators to determine efficacy and ad-
verse events. With respect to efficacy, the studies showed that 
rinsing with delmopinol 0.2% fulfilled the ADA effectiveness 
criteria for controlling plaque and gingivitis, and was safe to 
use. A transient numbing sensation and taste disturbances 
were reported as the most common adverse effects of del-
mopinol.1 However, the side-effects seemed to be well toler-
ated, since they did not cause an increased frequency in with-
drawal rate. As shown in Table 1, that rate was close to the 
placebo group and much lower than for the chlorhexidine 0.2% 
solution. An explanation for the adverse effects of delmopinol 
– as well as for its pharmacokinetic behaviour after rinsing – 
was suggested in a study on the influence of delmopinol on the 
oral mucosa, where it was shown that delmopinol was rapidly 
adsorbed and retained for up to 4 h in this tissue.34 However, 
delmopinol’s adsorption to and absorption by the oral mucosa 
have also been suggested to have a positive side-effect: a sta-
tistically significant and clinically important reduction of the 
frequency in occurrence of aphthous stomatitis was found.36

This positive finding made it interesting to analyse whether 
delmopinol treatment also had an effect on the use of concom-
itant medication in the studies. Statistically significant differ-
ences in the number of treatments of concomitant medication 
were found for antibiotics for systemic use (ATC index group 
J01), and for nasal preparations (ATC index group R01). With 
respect to antibiotics, a statistically significant reduction of 
27% (Set 1) to 45% (Set 3) in the number of treatments was 
obtained for antibiotics in the delmopinol 0.2% group in com-
parison with placebo. Furthermore, it should be noted that 

statistical significance was found not only in the total number 
of studies added, but also in single studies (DEC-90018 and 
DEC-91025). Therefore, a false positive outcome seems un-
likely. Most interestingly, we found that delmopinol seemed to 
have a greater positive effect on infections in the respiratory 
tract, since the reduction in frequency of antibiotics for respira-
tory infections was more pronounced than for antibiotics in 
general. Thus, in Set 1, a statistically significant reduction of 
27% in the number of treatments was obtained for antibiotics 
(all indications) in the delmopinol 0.2% group in comparison 
with placebo, but a 41% reduction of the number of treatments 
with antibiotics used for respiratory infections. This corrobo-
rates with a number of authors who pointed out that the oral 
microbiome has easier access to the respiratory system com-
pared to other organ systems, due to the close connection be-
tween the oral cavity and the upper respiratory tract.2,20,24

However, no statistically significant differences in the num-
ber of antibiotic treatments were found in the studies where 
delmopinol 0.1% solution was used (Set 2). Both delmopinol 
0.2% and delmopinol 0.1% were about 20% more effective 
than placebo, but this was not statistically significant. A possi-
ble explanation might be that – with the exception of study No. 
DEC-91025 (which did show a significant difference) – those 
studies were of shorter duration, only 2-3 months in compari-
son with 5-6 months, as seen in Table 1.

The positive effect of delmopinol 0.2% over placebo was 
also obtained regarding the use of nasal decongestants, com-
pounds that are frequently used in connection with the com-
mon cold and influenza.8 The obtained percentage differences 
between the two groups are high, about 55%, and statistically 
significant (Set 1 and Set 3). In Set 2, no statistically significant 
effect was obtained in terms of reducing nasal-decongestant 
use, despite a reduction in treatment numbers of 47%. How-
ever, both study DEC-91025 as well as study DEC-91027 in Set 2 
showed a statistically significant lower number (p < 0.05) of 

Table 8  Number of treatments with nasal decongestants and the number of patients treated in the delmopinol 0.2% and 
placebo groups, per study and totally

Study number Delmopinol 0.2% Placebo

Number of treatments Number of patients treated Number of treatments Number of patients treated

DEC-89016 5 4 3 2

DEC-89017 0 0 0 0

DEC-90014 0 0 0 0

DEC-90018 6 6 12 10

DEC-90019 0 0 0 0

DEC-90023 4 4 12 10

DEC-91025 1 1 3 3

DEC-91027 4 4 13 11

Total number 20 19 43 36
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treatments with nasal decongestants compared to placebo, 
and there was a statistically significantly better effect of del-
mopinol 0.2% over delmopinol 0.1%.

The subgroup where chlorhexidine 0.2% was the active con-
trol (Set 3) included two 6-month studies and one 5-month 
study. Statistically significantly lower number of treatments 
with antibiotics as well as nasal decongestants were found in 
the delmopinol 0.2% group vs the placebo when these studies 
were analysed together, while no statistically significant differ-
ences were detected between chlorhexidine and placebo. A 
comparison between delmopinol 0.2% and chlorhexidine 0.2% 
did not show any statistically significant differences in the 
number of treatments with antibiotics or nasal decongestants. 
Despite a 24% or 48% lower number of treatments with antibi-
otics and nasal decongestants in the delmopinol group over 
the chlorhexidine group, respectively, no statistically signifi-
cant differences were found.

Delmopinol thus seems to be at least as good as chlorhexidine 
with respect to reducing concomitant treatment of antibiotics 
and nasal decongestants. The two compounds have quite differ-
ent mechanisms of action. Chlorhexidine possesses broad-spec-

trum antimicrobial activity that is attributed to disruption of the 
cellular plasma membrane.25 The surface-active compound del-
mopinol, however, is much less antimicrobial, but changes the 
surface properties of bacteria, teeth and oral mucosa.11,31,34 One 
important aspect of this is the interference of delmopinol with 
bacterial extracellular enzymes responsible for the synthesis of 
polysaccharides necessary for plaque growth and stability.26,28,38 
This will affect plaque maturation, and in short-term clinical 
studies, delmopinol has been shown to maintain the early strep-
tococci-dominated bacterial plaque composition, which is con-
sidered to be related to a healthy gingiva, thereby preventing or 
delaying colonisation by rods, filaments and curved rods.6,7,27 A 
possible explanation for the reduction of antibiotics and nasal 
decongestants in patients rinsing with delmopinol 0.2%, is thus 
that the compound contributes to the maintenance of a “nor-
mal” (non-pathogenic) oral bacterial flora, and thereby prevents 
pathogenic bacteria from invading the respiratory tract.

The statement that delmopinol has a much lower antimicro-
bial profile than chlorhexidine is based upon their minimum 
inhibitory concentrations (MIC). However, since the biofilm is 
an effective survival structure that protects the resident organ-

Table 9  Treatments with nasal decongestants (ATC-index group R01), p-value and difference between delmopinol 0.2% and 
placebo groups in all phase III studies (Set 1)

Calculations based upon number of treatments

Total no. of treatments 

Delmopinol 0.2%
686 patients

Placebo
686 patients

p-value % differenceNo. of treatments No. of treatments 

63 20 43 0.0042 53.4

Calculations based upon number of treated patients

Total no. of treated patients

Delmopinol 0.2% 
686 patients

Placebo 
686 patients

p-value % differenceNo. of treated patients No. of treated patients

55 19 36 0.0268 47.2

Table 10  Number of nasal decongestant (WHO ATC-index R01) treatment periods of patients in study Nos. DEC-90014,  
DEC-90018 and DEC-90023 (Set 3)

Calculations based upon number of treatments

Total no. of treatments 
Delmopinol 0.2%

152 patients
Chlorhexidine
150 patients

Placebo
150 patients p-value % difference

34 10 - 24 0.0108 58.9

43 - 19 24 0.5102 20.8

29 10 19 - 0.0811 48.1
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isms from exogenous, potentially harmful factors, the MIC 
value is often not predictive of clinical efficacy.4,23,37 Instead, 
testing agents for their effect on bacterial biofilms is a more 
reliable method for selection of clinically efficacy. The ability 
for chlorhexidine to penetrate dental plaque has been de-
scribed as limited.19 This was also supported in an in-vitro 
study of the antimicrobial effects of delmopinol and some an-
timicrobial compounds on Gram-positive and Gram-negative 
bacteria, where it was shown that the difference in the MICs of 
chlorhexidine for planktonic and biofilm bacteria were quite 
large (the ratio varied between 8 and 63), whereas the corre-
sponding ratio for delmopinol was much lower, 1 to 2.33. It was 
suggested that the reason for the low penetration in dental 
plaque of the cationic compound chlorhexidine was due to 
binding to negative groups in the extracellular matrix of poly-
meric substances (EPS) surrounding the biofilm bacteria.33 
Since chlorhexidine has a pKa-value of 10.8 (http://www.pub-
chem.ncbi.nlm.nih.gov>compound), it will always be cationic 
in the oral cavity. For delmopinol, however, having a pKa of 7.1, 
there are equimolar concentrations of cationic and non-ionic 
delmopinol at neutral pH, and the presence of a major fraction 
of the non-ionic form of delmopinol was shown to be of great 
importance for its antimicrobial effects on sessile bacteria. 
Thus, when delmopinol was compared with its cationic ana-
logue “quaternary delmopinol” with respect to their MICs for 
planktonic and biofilm bacteria, similar figures were obtained 
for quaternary delmopinol as for delmopinol with respect to 
planktonic bacteria, but much higher concentrations of quater-
nary delmopinol were needed to kill the biofilm bacteria.33

The presence of both non-ionic and cationic delmopinol is 
important also for its adsorption to and absorption by the oral 
mucosa, that together with salivary associated films constitute 
a protective barrier along with the desquamation process. It 
has been shown that delmopinol, administered by rinsing the 
mouth for 1 min with an unbuffered aqueous solution of del-
mopinol 0.2%, was rapidly adsorbed and retained in the oral 
mucosa and then slowly released from this tissue into the sys-
temic circulation.13,34 It was proposed that the major part of 
adsorbed delmopinol consists of its non-ionized form, which 
can be explained by the pKa-value for delmopinol, the great 
difference in water solubility between its cationic and non-
ionized forms, the pH of the oral cavity, and the concentration 
of delmopinol in the administered aqueous solution.34 This 
retention of delmopinol to the oral mucosa should also be 
taken into consideration as a possible explanation for the re-
duction of antibiotics and nasal decongestants after rinsing 
with delmopinol 0.2%.

This examination of clinical data with respect to the use of 
concomitant medication shows that a mouthwash of delmopi-
nol 0.2%, when used twice daily with a rinse time of 1 min, in 
addition to the patient’s normal oral hygiene procedures, re-
duces the need for antibiotics and nasal decongestants. Of par-
ticular interest is the reduction of antibiotics, since many gov-
ernments together with the World Health Organization (WHO) 
and the United Nations (UN) have joined efforts for a restrictive 
use of antibiotics in order to reduce resistance development. 
The more antibiotics that are used, the more the antimicrobial 
resistance will increase, which in turn is associated with an el-

evated risk of treatment failure and relapsing infections, result-
ing in growing healthcare costs. Preventive work with hygiene 
in society will reduce the number of infections, which in turn 
reduce the need for antibiotics.

It should be kept in mind that the demonstrated effects of 
delmopinol on concomitant medication were obtained using a 
formulation and handling instructions that were developed for 
patients with periodontal disease. Additional clinical studies, 
designed to further evaluate to what extent treatment with del-
mopinol 0.2% may decrease the need for antibiotics and nasal 
decongestants, should be performed in order to improve oral 
hygiene among patients who are at risk (e.g., patients with cys-
tic fibrosis, chronic obstructive pulmonary disease, elderly liv-
ing in long-term care institutions). Furthermore, it is possible 
that the positive effect of delmopinol on concomitant medica-
tion can be further improved, since each therapy requires dis-
tinct handling procedures and formulations in order to opti-
mise treatment and minimise side-effects.3

CONCLUSION

Administered to patients with gingivitis, an unbuffered mouth-
wash solution containing delmopinol 0.2% (along with their 
normal oral hygiene procedures) has been shown to statisti-
cally significantly reduce consumption of concomitant medica-
tion, specifically,  antibiotics and nasal decongestants. These 
results should be followed up with clinical studies on patients 
who are at risk and those living in long-term care institutions.
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