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Abstract

Background: Chronic periodontitis is a common public health concern characterized by progressive gingival
inflammation.

Objective: This study assessed the clinical and laboratory effect of diacerein as adjunctive therapy to scaling and
root planing (SRP) in the therapeutic management of moderate chronic periodontitis.

Methods: This double-blind randomized controlled trial was conducted on thirty patients suffering from
moderate chronic periodontitis at the dental clinic in the Faculty of Dentistry (University of Mansoura, Egypt)
between March-October 2018. The participants were randomly allocated into two groups of fifteen subjects each.
The control and study group received SRP and diacerein was administered to the study group in the form of a gel-
formula applied to the periodontal pocket for 6 weeks. The clinical periodontal parameters assessed pre- and post-
treatment were plaque index (PI), gingival index (GI), probing depth, and clinical attachment level (CAL).
Samples of gingival crevicular fluid (GCF) were also collected at baseline and six weeks after the initiation of the
treatment for IL-18 assessment using ELISA. Clinical parameters collected were compared between and after
treatment by descriptive and inferential statistical analysis using IBM© SPSS© Statistics version 20.

Results: Age and gender were not significantly different between the two groups. There was a significant
decrease in the median values of clinical indices post-treatment compared to pre-treatment in the study group
(test significance=23.07; p<0.001). Interestingly, there was a significant decrease in IL-p1 after treatment in both
groups, with a more significant decrease in the study group compared to the control group (p=0.0001).
Conclusion: Diacerein is an alternative and promising therapeutic option for the management and control of
chronic periodontitis.

Clinical Trial Registration: The trial has been registered at http://www.clinicaltrials.in.th with registration ID:
TCTR20190930001.
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Note: This study has followed the CONSORT Statement, which is an evidence-based, minimum set of
recommendations for reporting randomized trials. It offers a standard way for authors to prepare reports of trial
findings, facilitating their complete and transparent reporting, and aiding their critical appraisal and interpretation.

1. Introduction

Periodontal diseases are common inflammatory disorders associated with opportunistic organisms and dental
biofilm formation causing gum retrogression, soft tissue damage, weakness of the bone and eventual osteoporosis
(1). Periodontitis affects all age groups and can be classified based on the severity and physiological response into
necrotizing periodontitis, periodontitis as a direct manifestation of systemic diseases and periodontitis (include both
chronic and aggressive periodontitis) (2, 3). Chronic periodontitis is a frequent form of the disease characterized by
the low-moderate progression that may affect extend sites (localized and generalized types), however, classification
of the progressive lesions in patients has been extensively revised recently (4, 5).

Periodontal diseases trigger innate and adaptive immunity involving the release of numerous cytokines and
inflammatory mediators (6), such as interleukin IL-1f, tumour necrosis prostaglandins (PGE2), [FNy, IL-6 and IL-8,
major periodontal inflammatory mediators associated with T-helper 1 and T-helper 17 cell phenotypes expressed at
high levels in gingival tissues from patients with chronic periodontitis (7,8). These play important roles in bone and
collagen destruction through degradation of connective tissues and osteoclast activation (5, 9) and are controlled by
various regulatory systems and components of the immune system (1).

Regulation and control of the host responses are largely adopted in the treatment of periodontal conditions (10, 11),
with the local delivery system being the preferred effective route used with scaling and root planing (SRP) and
systemic therapy for the management of chronic periodontal conditions (12). This therapeutic intervention applies
various anti-inflammatory and antibiotic drugs (e.g. Nonsteroidal anti-inflammatory drug (NSAIDs)), providing
better treatment outcomes and less undesirable effects (13). Diacerein, an anthraquinone symptomatic drug, provides
high permeability, low solubility and is typically prescribed to treat osteoarthritis, was recently proposed as a
potential candidate for the treatment of periodontal diseases (14, 15). A recent study from Egypt by Zaki et al.
investigated the effect of diacerein in vitro revealing promising therapeutic advantages as a potent anti-inflammatory
drug in the management of periodontitis, particularly in the developing regions (16). Therefore, the current study
assessed the clinical and laboratory effects of diacerein as adjunctive therapeutic therapy in the management of
moderate chronic periodontitis.

2. Material and Methods

2.1. Design of study and selection criteria

This double-blind randomized controlled trial was conducted in the Dentistry clinic of the Faculty of Dentistry
(University of Mansoura, Egypt) between March-October 2018. Patients were included based on specific clinical
and diagnostic criteria of moderate chronic periodontitis (5) and categorized as follows:

2.1.1. Inclusion Criteria
1) Gender: Both
2) Age Limit (years): Minimum=35, and Maximum=45
3) Probing depth 3-4 mm in at least three teeth
4) Attachment loss of >3 mm
5) A minimum of 20 teeth
6) OSDI (Ocular Surface Disease Index) >13
7) Corneal staining score >3

2.1.2. Exclusion Criteria
1) Allergic to diacerein
2) Use of cyclosporin within 30 days
3) Eyelid problem
4) Change artificial tear while in the study
5) Periodontal treatments or were given antibiotic drugs within the last 3 months before the study
6) Pregnancy or breastfeeding, systemic diseases (including osteoarthritis) and smoking habits.
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2.2. Randomization and Outcome

Thirty patients with moderate chronic periodontitis (n=30) were enrolled in the study and divided into two groups,
study and control group, each containing fifteen subjects (n=15) (Figure 1). Patients were included based on their
availability and willingness to participate, provide accurate information and follow the study guidelines. Participants
were also asked to fill in a designated questionnaire which included generic and clinical information for accuracy
and assurance of quality. The questionnaire and clinical form were designed to obtain full details throughout the
study for further statistical analyses based on recently published data and a local understanding of the culture and
habits of the population in Mansoura city. Initial treatment with full-mouth supragingival and subgingival SRP
under local anaesthesia using an ultrasonic scaler and hand instrument was performed weekly.

Enroliment

Assessed for eligibility (n=50)

Excluded (n=20)

¢ Not meeting inclusion criteria (n=10)
¢ Declined to participate (n=10)

e Other reasons (n=0)

Randomized (n=30)

v

v

Allocated to intervention (n=15)

;

Lost to follow-up (n=0)
Discontinued intervention (n=0)

'

Analysed (n=15)

v

Allocation

Allocated to control (n=15)

v

Follow-Up

Lost to follow-up (n=0)
Discontinued intervention (n=0)

'

Analysed (n=15)

Analysis

Figure 1. CONSORT 2010 Flow Diagram of the study

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

2.3. Gel preparation and local drug delivery of diacerein

Diacerein capsules (500 mg hard gelatin) (EvaPharma) (1.2% w/w) were dissolved in both propylene glycol and
glycerin as described by Ahmad et al. (17). Gels were then packed in wide glass jars covered with aluminium foil
and tightly capped with plastic lids and kept in a cool dark place until use (18). The diacerein gel was locally
delivered into the pocket using a syringe with blunt cannula once per week for 6 weeks.

2.4. Treatment protocol (study group)

Patients in the study group were given approximately 4 ml of diacerein gel using a local delivery technique into the
periodontal pocket via a syringe with a blunt cannula. Patients were subjected to the experimental treatment and
followed for consecutive six weeks. They were provided with detailed information on oral hygiene and asked to
refrain from chewing any food materials or brushing close to the treated area, not to rinse with water nor drink
anything at least 30 minutes after treatment, and not to use any interdental aids. Patients were also instructed to
follow self-performed oral hygiene including brushing regularly daily. Anti-inflammatory and/or antibiotics agents
were not given or prescribed after treatment. Also, patients were closely followed for any gingival deposits and
adverse reactions at each visit.

2.5. Assessment of clinical parameters and collection of samples
The case history of each patient was collected and clinically examined for color, contour, as well as the normal size
and texture of the gingival tissue. Clinical and periodontal parameters were collected following typical procedures
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including plaque index (PI), gingival index (GI), probing pocket depth (PPD) for each patient. Periodontal indices of
the control group were measured pre and post six weeks of treatment. Periodontal indices of the study group were
also measured throughout the six weeks of treatment. Samples of GCF were also collected at baseline as well as
post-treatment to assess IL-18.

2.6. Laboratory analysis of IL-1f8

The IL-18 ELISA was a sandwich-ELISA method (Elabscience Biotechnology Co Ltd, Wuhan, China). Initially,
GCF was collected from each pocket using sterile paper (Periopaper) strips at baseline and post-treatment. The strips
were inserted into the pocket (gingival crevice) until light resistance was felt, then held for 30 s before placing into
sterile Eppendorf tubes and stored immediately at -80°C for further analysis. The ELISA was performed in duplicate
for each fluid-sample.

2.7. Statistical analysis

Data was input into Microsoft Excel and descriptive and inferential statistical analyses performed using IBM©
SPSS© Statistics version 20 (IBM© Corp., Armonk, NY, USA). Description statistical analysis of the qualitative
clinical data was performed, with Chi-square and paired t-tests used for categorical variables and comparison
purposes between both groups. Results were considered significant at p<0.001.

2.8. Ethics of Research

The experimental study was approved by the Medical research ethical committee of the Faculty of Dentistry,
University of Mansoura, Egypt. The purpose of the study and the benefits of their participation was explained to all
participants before the study, and written informed consent was obtained. The study obtained clinical trial
registration (ID: TCTR20190930001) at http://www.clinicaltrials.in.th/.

3. Results
The mean age in the study and control groups was 41.2 and 38.8 years, respectively (Table 1), with more females in
the study group than the control group.

Table 1. Sociodemographic characteristics of participants

Variables Study Group Control Group Test Significance
Age (Mean £ SD; years) 41.2+2.93 38.8+3.8 t=1.94 (p=0.06)*
Gender; N | Male 1(6.7) 3 (20.0) FET (p=0.59)**
(%) Female 14 (93.3) 12 (80.0)

* t-test; **Fischer Exact Test

The median values of clinical indices were compared pre- and post-treatment showing a significant decrease in the
study group compared to the control group (Table 2). Also, there was a statistically significant decrease in the
median values of the clinical indices post-treatment compared to pre-treatment in the control group (Table 2). In
addition, there was a significant decrease in the level of IL-B1 in patients before and after therapy with a more
significant decrease in the study group (61.9%) compared to the control group (42.9%) (p=0.0001) (Table 3).

Table 2. Median of clinical indices before and after treatment among the study group

Variable | Study group Control group
Before After Test Before After treatment | Test
treatment treatment Significance treatment Significance
PI 2.83 (1.95- 0.33 (0.0- 7=3.41 2.66 (1.91- 1.5 (0.5-2.5) 7=3.43
3.0) 0.83) (p=0.001" 3.0) (p=0.001"
GI 2.66 (2.16- 0.33 (0.0- 7=34 2.66 (1.91- 1.85(1.0-2.33) | Z=3.42
3.0) 1.33) (p=0.001" 3.0) (p=0.001"%
GBI % | 44.33 (36.0- 8.33 (0.0- 7=3.41 44.33 (36.0- 27.66 (8.33- 7=3.42
50.0) 33.3) (p=0.001" 50.0) 40.66) (p=0.001"
PD 3.71 (2.63- 1.01 (0.01- Z=3.40 3.61 (2.36- 1.22 (1.0-2.84) | Z=3.41
5.02) 1.20) (p=0.001" 4.64) (p=0.001%
CL 3.71 (2.63- 1.01 (0.01- 7=3.41 3.61 (2.36- 1.22 (1.0-2.84) | Z=3.40
5.02) 1.20) (p=0.001" 4.64) (p=0.001"

Median* estimates are presented as minimum to maximum values; : statistically significant (p<0.05);
z: Wilcoxon signed rank test; p: probability.
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Table 3. The level of IL-B1 change between before and after treatment among study & control groups

IL-B1 | Study Group Control Group

Before treatment | After treatment | Test Sig. | Before treatment | After treatment | Test Sig.
Mean | 34.2+5.40 13.02+3.54 t=23.07 | 31.81%£5.72 18.1543.05 t=12.23
+SD p<0.001f p<0.001f

t: paired t test value; SD: Standard deviation; p: probability; 7: statistically significant

4. Discussion

Chronic periodontitis is a common periodontal condition mainly affecting adults characterized by a progressive
gingival inflammation (19). Various plaque-causing organisms are responsible for the initiation and progression of
the disease leading to major inflammatory reactions (9, 20). Chronic periodontitis mainly affects adults and is
associated with various systemic and non-systemic conditions (e.g. psychological stress, metabolic, diabetes,
obesity, cardiovascular diseases), and has several putative risk factors (e.g. ageing, gender, smoking, metabolic
syndromes, diabetes, alcohol, osteoporosis, and genetic factors) (21).

In the current study, there was no significant difference in age between the study and control group, however, recent
studies have shown an association between age and the severity of chronic periodontitis. A recent report revealed
that patients aged 20-44 years old had a slight increase in the prevalence of mild chronic periodontitis and that the
severity tends to increase with age. Such an increase is linked to the accumulative effect of age as well as the
continuous and prolonged exposure to risk factors, including microbial challenge, but not entirely due to ageing
itself (22). A recent in vivo study demonstrated that the ageing process produces better immunity, therefore the
ageing process may not entirely cause the increased prevalence of periodontal diseases (23). Generally, males are
more at risk of periodontal diseases and the age cumulative effect rather than age itself is linked to the severity of
chronic periodontitis (23). A recent study reported that males particularly with a low level of education and older
than 30 years were more likely to be affected by periodontitis (24). In our study, there were more females in both
groups but no significant difference between groups, which might be attributed to the low number of participants
included in this study. A recent study involving 1000 female patients aged 25-75 years old revealed that half of the
investigated females suffered from periodontal disease, with factors such as age and occupation being potential risks
for chronic periodontitis (25).

Oral hygiene is a major contributor to the progression and treatment outcome of periodontal diseases (26). Non-
surgical SRP intervention can effectively control periodontal conditions and maintain A healthy periodontium (20).
Such therapeutic interventions improve the hygiene status of the gingiva, clean the root surface, thereby avoiding
recolonization of plaque pathogens and recurrent periodontitis. A study by Schatzle et al. revealed that almost
quarter of the investigated individuals did not develop chronic periodontitis and that keeping a healthy oral
periodontal status may significantly prevent the development and progression of periodontal disease (27). In the
current study, there was no significant difference in the clinical indices before treatment between both groups.
However, there was a significant decrease in the clinic indices post-treatment compared to pre-treatment in both
groups. The non-surgical SRP option is important for the management and control of chronic periodontitis, hence, is
frequently used along with mechanical treatment using antimicrobial and anti-inflammatory drugs (28).

The local drug delivery system into the periodontal pocket is an extension treatment to SRP and is an effective and
non-invasive therapeutic route that uses various agents such as antimicrobials (e.g. NSAIDs) and anti-inflammatory
agents providing significant therapeutic advantages (10). Diacerein is an anthraquinone derivative, originating from
plants with anti-inflammatory and analgesic properties, however, it may cause uncomfortable GI irritation. The use
of gel and other formulas can provide an easy, comfortable and efficient route of diacerein delivery to overcome GI
undesirable reactions (29). In addition, all included participants were between 35-45 years of healthy-stable status
which provide further persistent and endurance against any foreign materials including medications.

Certain immune and inflammatory biomarkers are associated with the severity of chronic periodontitis, particularly
IL-1B (30). In the current study, there was no significant difference in the level of IL-f1 between both groups,
however, there was a significant decrease in the study group post-treatment. This is an important finding that
potentially indicates the significant effect of diacerein on reducing the level of IL-B1 resulting in a better
inflammatory resolution. This is linked to the mode of action of this drug which suppresses IL-1 and related
downstream reactions by inhibiting the IL-1-converting enzyme (14). These findings are in line with a recent
experimental trial by Zaki et al. which investigated the effect of diacerein on laboratory experimental animals
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revealing a significant decrease of IL-B1 (16). Taken together, these findings suggest that diacerein may
significantly contribute to the management of Chronic Periodontitis (CP).

The host reactions to periodontal pathogens are complex, involving the release of both local and systemic cytokines,
which are produced by the gingival epithelium and inflammatory cells resulting in uncontrolled inflammatory
reactions affecting the tooth-supporting structures (1). Of these, IL-1p, IFNy, and TNF-a are the major inflammatory
biomarkers for periodontal diseases and associated with the induction and severity of chronic periodontitis (30).
These can be found in serum, plasma, GCF, and saliva of chronic periodontitis and can be used as markers to
distinguish and discriminate healthy status from periodontitis cases (31). IL-1B is an important cytokine in the
regulation of immune responses in periodontium as well as a major player in the pathogenesis of chronic periodontal
diseases (32). Recent studies have documented the association between the clinical measures of periodontal diseases
and salivary levels of IL-1pB, with a high level of IL-1pB associated with increased alveolar bone loss and bone
resorption (33). In addition, IL-1B is a downstream regulator of tissue destruction in periodontitis, such as
osteoclastic bone resorption, degeneration of collagen and matrix metalloproteinases.

5. Study strengths and limitations

To the best of our knowledge, this is the first study to examine the application of diacerein as adjuvant therapy in the
management of chronic periodontitis. Nonetheless, the study has some limitations. First, the participants may have
provided unreliable information regarding their recent history of smoking or drug use. This was difficult to achieve
due to local cultural customs which negatively affect research medical programme, particularly trials. Also, due to
limited resources available only the level of IL-1f was evaluated. Nevertheless, the significant reduction in IL-1
and oral improvement in the periodontal health of the study group compared to the control group indicates the
potential and promising therapeutic route of diacerein in the management of chronic periodontitis.

6. Conclusions

This study investigated the therapeutic effect of the local delivery of diacerein in the management of chronic
periodontitis. Diacerein in combination with non-surgical SRP was effective for the management and control of
chronic periodontitis. This study provides essential and novel information for health and medical policymakers, as
well as dental practitioners. Further investigations are required to understand the extent of the diacerein effect on
other immune elements that are reportedly associated with periodontitis.
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