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Abstract:

Background: Researchers considered the use of selective
cyclooxygenase-2 inhibitors offered the prospect for reducing
periodontal inflammation without the side effects, which typically
were observed after long-term, non-selective, non-steroidal anti-
inflammatory drug therapy. The aim of the present study is to
investigate the effectiveness of ibuprofen gel as an adjunct to non-
surgical periodontal treatment of chronic periodontitis.

Materials and Methods: A total of 22 individuals were randomized
into two treatment groups: Scaling and root planing (SRP) plus
ibuprofen and SRP plus placebo gel. Periodontal clinical parameters
noted at baseline and all following (within 3 months) visits were
included: Plaque index (PI), bleeding index, probing depth, and
clinical attachment level (CAL).

Results: 22 patients completed the study; the outcomes revealed
improvement in all clinical periodontal parameters in Group A, B
which was declared within 3 months (P < 0.05); whereas SRP with
ibuprofen gel resulted in a significant reduction of PI, bleeding on
probing, probing pocket depth, and CAL parameters at 3 months as
compared to baseline and placebo group.

Conclusion: Ibuprofen gel as an adjunct to SRP can provide a new
direction in the management of periodontal treatment and could
be used to complement the therapy to resolve the inflammatory
process and clinical signs of the disease more rapidly.

Key Words: Chronic periodontitis, ibuprofen gel, non-steroidal
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Introduction

Periodontitis takes place as a result of the host immune
inflammatory response to oral pathogens. Periodontal
pathogens produce harmful derivatives and enzymes thus
break down extracellular matrices, such as collagen, as well
as host cell membranes and lead to bone resorption, creating
bony defects that may cause tooth loss.! The importance of
the host inflammatory response in periodontal pathogenesis
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presents the prospect for developing new treatment strategies
for periodontitis using host response modulation. Host
modulatory therapy is a treatment concept that aims to
decrease tissue destruction and stabilize or regenerate the
periodontium by modifying or downregulating critical aspects
of the host response and upregulating protective or regenerative
responses.” The basis behind this style is to aid the host in its
fight against infectious causes by adding the natural inherent
protection mechanisms or to adjust its response by altering
the course of inflammatory systems; however, host response
modulation potentially has more side-effects, is not invasive,
and does not need difficult application approaches.® A variety
of pharmacological agents has been studied for a possible
character as host modulators in the management of periodontal
disease. These include non-steroidal anti-inflammatory drugs
(NSAIDs), bisphosphonates, and tetracyclines.* The other
study described that associated prostaglandin E2 (PGE2)
levels and their correlation with active periodontal disease
suggesting that PGE2 could be a good biomarker of disease
activity.’ The treatment for chronic periodontitis, in contrast
to other kinds of periodontitis requiring adjunct medication
therapy, is traditional debridement for removing plaque.®
However, the foundation of anti-inflammatory drugs in
periodontal disease treatment is correlated to the regulator of
PGE2 by the inhibition of cyclooxygenase-2 enzyme. Upper
levels of PGE?2 are related to increased gingival inflammation
and alveolar bone loss;”'° Other NSAIDs, either systemically
or topically administered, also have shown efficacy in treating
periodontal diseases in animal models. The propionic acid
derived NSAID ibuprofen has been revealed to be effective in
blocking alveolar bone loss in beagles with naturally occurring
periodontitis.'"" The other study has shown that topically
controlled 0.1% ketorolac reduces PGE2 levels in gingival
crevicular fluid (GCF) and controls the increase of PGE2 for
12 h." Jeffcoat et al. revealed that in patients with periodontitis,
twice-daily rinsing with 0.1% ketorolac was at least as effective
in preserving alveolar bone as systemic flurbiprofen." Studies
utilizing the beagle model of periodontitis have proved that
typically controlled ketoprofen, flurbiprofen can significantly
decrease bone loss and slow the progress of periodontitis.'*'¢
Heasman et al. indicated that no superior effect was observed in
other clinical parameters when the topical flurbiprofen gel was
used.'” The aim of the present study is to evaluate the clinical
outcome of non-surgical treatment with the adjunctive topical
application of ibuprofen compared to placebo gel.
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Materials and Methods

Study of the population a total of 22 patients with chronic
periodontitis were selected from the outpatient division of
the Department of Periodontics, Islamic Azad University,
Dental School of Tehran, Iran. The clinical study matched the
guideline of the Helsinki Declaration of 1975, revised in 2008.
The survey design was reviewed and approved, accepted by the
Ethics Commission of the Institutional Ethical Committee and
Review Board of the Deputy of Research, School of Dentistry.
All objects received the oral and written description of the
scope of the survey and signed an informed consent after having
detailed information about the purpose, the benefits, and the
potential dangers associated with the trial. The study was led
from November 2012 to December 2013. The clinical trial
was recorded at the Iranian Registry of Clinical Trials (IRCT),
(registration code: IRCT2014050517587N1).

Study design

This study was conducted as a randomized, double-blind,
placebo-controlled split-mouth trial, to evaluate the effects
of the 2% ibuprofen gel (Diomed Pharmaceutical Company,
UK). In the Group (A), another Group (B) placebo gel
(made by faculty of Islamic Azad University of Pharmaceutical
Sciences) was used; in patients with chronic periodontitis
were randomly assigned to receive immediate or delayed
periodontal treatment. Participants were evaluated at baseline
and at 3 and 6 months following randomization for multiple
measures of periodontitis. Eligible participants were 28 patients
with chronic periodontitis, who were selected among patients
referred for periodontal treatment at the Department of
Periodontology, inclusion and exclusion criteria are as a follow:

Inclusion criteria

Healthy patients; aged between 30 and 4S5 years; 20 natural
teeth present; clinical and radiographic signs of mild, with
initial moderate chronic periodontitis (clinical attachment
level [CAL] of 1 to 3 mm); probing depth (PD) of >4 mm; no
periodontal treatment the previous 6 months; and willingness
to comply with the study protocol.

Exclusion criteria

Patients were brought away from the study if they met one or
more of the following criteria: Existing systemic disease that
may limit the severity or progression of periodontal disease;
periodontal surgery during the previous 3 months in the area
of the teeth under study; taking medications (e.g. NSAIDs or
antibiotic) within the 3 months preceding the beginning of the
study; concurrent orthodontic treatments; planned extensive
dental restorations; using any mouthwash during the trial
period; multiple dental caries; pregnancy or breastfeeding;
hypersensitive to ibuprofen; smoking.

Clinical measurements
The subsequent clinical outcome changeable was noted at
baseline, within 2 weeks to 3 months at the elected teeth,
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the evaluation of dental plaque on six sites (mesial, medial,
and distal position) of facial and lingual sides, using a Silness
and Loe index." Bleeding on probing (BOP), through the
visual inspection 30 s after probing, according Carter and
Barnes including: Score 0: No bleeding or Score 1: A single
discrete bleeding point appears after probing,'” PD, and CAL;
in addition, the cementoenamel junction was used as the
reference point and also was made at six sites per tooth by the
same calibrated examiner (four patients with periodontitis, not
involved in the study, with a 1-day period, before the start of
the study), although the investigator was not informed of the
type of treatment rendered.

Interventions

Following patient selection by an investigator, patients
were randomly designated to either the A or B group while
mandibular arches are each divided into two parts: Left and
right sections, with 100 sites in both groups. In the A Group,
it was treated by scaling and root planing (SRP) followed
by local delivery of 2% ibuprofen, whereas the B Group was
treated by SRP along with placebo gel and was administered
to the both groups every 15 days for 3 months. The ibuprofen
gel and placebo containers were blind to the therapist and
the clinical examination. After treatment, patients were given
thorough oral hygiene instructions; the trial gel for local
application contained ibuprofen gel in the Group (A) and
another Group (B) + placebo gel was used. The individuals
brushed their teeth using the techniques instructed to use the
Bass brushing technique with a soft toothbrush and regular
fluoride-containing toothpaste and using optimal dental floss
once-daily. All pre- and post-treatment periodontal clinical
parameters were noted by an investigator who was blinded to
the type of treatment rendered by the objects while another
clinician provided treatment for both groups.

Sample size

The sample size was determined on the basis of a former
study comparing SRP with or without adjunctive NSAIDs,
with a mean difference in the number of residual pockets with
PD >4 mm and BOP, 3 months after therapy;'**° with the
desired difference of 1.8 mm; using the following formula:
a = 0. 05 and the power (1-B) = 80%. For the variability
(0= standard deviation [SD]), the value of 0.5 mm was used;
furthermore, the number of enrolled patients to conduct this
study was calculated as 14 patients per arm were included to
compensate for 10% possible dropout rate.

Statistical analysis

The data were analyzed using statistical software. Means + SD
for continuous measures and frequency were calculated for
the two treatment groups at baseline. The primary outcome
was the difference across groups among the mean change in
Pocket depth, BOP, CAL, and plaque index (PI) from baseline
to the remnant of the follow-up; however, These parameters
evaluated for the comparison before and frequent follow-up
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meetings, holding into account the repeated measure ANOVA
test as a measure of time and intervening repeated factor as
between subject comparison was used and data analyzed
software SPSS version 19. The average change from baseline
at each visit was then calculated (baseline, 15-60 days and
3 months). Analysis of variance test was employed to measure
the statistical significance in mean change from baseline in all
clinical parameters within the groups while t-test was used to
evaluate the statistical significance between the groups.

Outcomes

Primary outcome measure

The primary outcome measure of efficacy was the change in
PD between baseline and follow-up examinations at the sites
of four randomly selected investigations teeth in each patient
showing PD of >4 mm.

Secondary outcome measures

Assecondary efficacy outcome measures, changesin CAL, BOP,
suppuration, and PI were measured. PI was recorded before
the PD measurement, and BOP was recorded immediately
after probing,

Results

About 22 of 28 individuals completed the study (Figure 1).
Two patients did not report back after the first follow-up
visit and four patients relocated. No adverse reaction was
observed in any individual from the test group, and no
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patient reported any discomfort. All participants tolerated
the drug well without any complications or adverse reactions
to the drug. Soft tissues healed within normal limits, and
no significant visual differences were noted. Both groups
showed improvement in site-specific PI score, but there
was statistically significant difference between the groups
at 3 months; however, there was a significant difference
between the groups with more improvement in the placebo
group at 3 months (P < 0.05) (Table 1). BOP in both groups
showed no difference at baseline, but it was significantly
decreased in the ibuprofen group compared to the placebo
group at 1 and 3 months (P < 0.05) (Table 2). Mean baseline
data in both groups are shown in Table 3. There were no
differences between groups in PD at baseline and significant
PD reduction at 1 and 3 months in the ibuprofen group as
compared to the placebo group at P < 0.05 (Table 3). The
CAL gain was taken as the as secondary outcomes; the
intragroup analysis for CAL for both groups was significant
at all the time intervals between 1 and 3 months for both
groups; however, also statistically significant difference in
the ibuprofen gel group compared to the control group
(P <0.05) (Table 4).

Discussion

The existing concept of periodontal disease pathogenesis states
that microorganisms and their products are capable of inducing
inflammatory mediators, and the resulting inflammation
presents as the symbol of the disease.”' In the former reports,
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Assessed for eligibility (n = 28)

Excluded (n = 2)
Not meeting inclusion criteria (n
=0)
Declined to participate (n =4)

Randomized (n = 22)

!
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| v
J

Allocated to intervention (n = 11)
Received allocated intervention (n =)
Did not receive allocated intervention
(give reasons) (n = 0)

Allocated to intervention (n=11)
Received allocated intervention (n = 0)
Did not receive allocated intervention
(give reasons) (n = 0)

‘ [

Follow-up ] Y
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Lost to follow-up (give reasons) (n = 11)

Discontinued intervention (give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 11)

Discontinued intervention (give reasons) (n =
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Analysis ] 3
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Analysed (n =11)

Excluded from analysis (give reasons) (n = 0)

Analysed (n=11)

Excluded from analysis (give reasons)
(n=0)

Figure 1: Flow diagram.
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Table 1: Plaque index (meanztstandard deviation) for Groups
B: Placebo at different time intervals.

A: Ibuprofen gel (left side) and

Group/time Baseline | 1 month | 3 months P
Ibuprofen gel 0.97+0.04 0.55+0.03 0.31+0.11 0.0365
Placebo 0.97+0.04 0.58+0.03 0.42+0.12

Table 2: Bleeding on probing (meantstandard deviation) for Groups
B: Placebo at different time i

A: Ibuprofen gel (left side) and

Group/time Baseline | 1 month | 3 months P
Ibuprofen gel 0.99+0.3 0.45+0.11 0.25+0.09 0.0382
Placebo 0.98+0.8 0.56£0.13 0.34£0.10

A: Ibuprofen gel and B: P!

Group/time Baseline | 1 month | 3 months P
Ibuprofen gel 4.87+0.24 4.33+0.13 3.97£0.12 0.0170
Placebo 4.89+0.26 4.46+0.15 4.12+0.16

Groups A: Ibup ifferent time in b
Group/time Baseline | 1 month | 3 months P
Ibuprofen gel 4.90£0.27 4.45+0.12 4.12+0.13 0.0495
Placebo 4.91£0.29 4.57£0.14 4.26+0.18

use of NSAIDs to control inflammation and as an adjunct
to conventional periodontal therapy'**' has confirmed
advantageous in comparison with controls. The disadvantages
of systemic NSAIDs can be avoided using alocal drug delivery
that allows the concentration of a specific drug at the desired
site. Ketoprofen, a propionic acid derivative, has been found
to be effective against a number of inflammatory conditions
and is currently under investigation as a potential adjunct to
conventional periodontal therapy;*' beyond its capacity to
block the cyclooxygenase pathway, in vitro statements have
also indicated an anti-lipoxygenase activity,”' and consequently,
the added ability of the drug to inhibit leukotriene formation.
This study is designed with the aim of assessing the efficacy
of 2% ibuprofen gel as an adjunct to non-surgical periodontal
therapy in the treatment of patients with chronic periodontitis
compared with a placebo group. In the current study, a local
drug containing 2% ibuprofen gel was used in combination
with SRP to evaluate periodontal outcomes in subjects with
chronic periodontitis, at 30 and 90 days following SRP and PI
demonstrate that the overall oral hygiene situation displayed
notable improvement. At the 3-month visits, comparison of
PI seemed to favor the ibuprofen group, which could have
influenced various clinical outcomes at that particular time
duration; this finding was agreed with the study of Yen et al.**
indicated that both groups, which the patients have taken
celecoxib or placebo, showed consistent improvement in
plaque control over the study period; (celecoxib: 54.5-21%;
placebo: 58.7-17.5%), respectively. The considerable of
difference in PI reduction between groups, after 1 month and
90 days, and the clinical improvement in the control group
supports the idea that most of the clinical benefits frequently
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come from conventional therapy associated with an effective
plaque control.”® In addition, Srinivas et al.** demonstrate that
the application a local drug delivery system containing 1.5%
ketoprofen gel or a placebo was used in conjunction with
SRP, a highly significant value was achieved for the PI in the
ketoprofen gel group; however, Johanson et al.*® determined
the drug (Naprosyn) had no significant influence on PI or
gingival inflammation (bleeding index). Our secondary
outcome measures were BOP scorers. All position treated with
SRP revealed improvement at 30 and 90 days, respectively. At
90 days, a decrease of BOP with ibuprofen gel was found to be
significant in comparison with the placebo group; indicating
that Group B (SRP + ibuprofen gel) revealed a significant
reduction in the clinical signs of gingival inflammation. This is
in conjunction with Paquette et al. and Srinivas et al. reports of
reduced inflammatory components following the application
of a similar ketoprofen gel;*'*¢ also, Heasman et al. reported
significantly reduced clinical gingival bleeding scores in subjects
with periodontitis while on NSAID regimens, which further
supports this interpretation of the BOP findings.*® However,
the improvement can be related to the comparative periodontal
stability that was observed in both groups and strengthens
the idea that regular periodontal maintenance with improved
oral hygiene can prevent future periodontal breakdown once
effective treatment has been terminated. Therefore, our data
should not be explained to mean that adjunctive therapy can
compensate for poor oral hygiene. In this study, although there
was a significant overall gain in CAL and reduction of probing
pocket depth (PPD), inter-group variations were found to be
statistically significant; these changes in the investigation with
Funosas et al*® had shown that administering intracrevicular
1% acetyl-salicylic acid and 2% ketoprofen gel as an adjunct to
periodontal treatment in patients with chronic periodontitis
can significantly reduce PD;*” and in another study, also most
PD reduction was observed in few deeper sites (>7 mm) from
the SRP +loxoprofen group than in the SRP + placebo group.*
Likewise, other studies'>*®* have found no differences in PD
reduction between placebo and NSAID group after 28 days.
Earlier published data utilizing different concentrations of
a topically applied ketoprofen gel established decreased PG
levels in GCE."” Some of the trials using anti-inflammatory
medications as an adjunct to SRP have described significant
differences between test and control groups with consideration
to PPD, CAL, and loss of alveolar bone.!* Srinivas et al.**
exhibited that there was a highly significant overall gain in
CAL and reduction of PPD, but inter-group variations were
not found to be statistically significant. However, the clinical
significance may be questioned and the indication of this
medicament should be controlled to clinical conditions where
deep pockets are present. Consequently, the prescription
of ibuprofen as an adjunct for the non-surgical, mechanical
therapy may have an indication on the early stages of the
treatment of advanced forms of periodontal diseases. Further
investigations in selected patients may clarify this potential
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indication or this variation in responsiveness may be associated
with discrepancies in study design in terms of duration and due
to the contradictory of the kind of medicine.

Conclusion

Locally used ibuprofen gel may slightly benefit to periodontal
healing following nonsurgical treatment; also can provide a
new direction in the management of periodontal treatment; in
addition, could be used to complement the therapy to resolve

the inflammatory process and clinical signs of the disease more
briskly.
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