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Background: Diabetes and periodontitis are interlinked. Objective of this study was to evaluate and 
compare the effectiveness of metronidazole and minocycline gels alone and in combination, used as an 
adjunct to scaling and root planing (SRP) for the management of periodontitis in diabetic patients. 
Methods: This randomized single blind clinical study, randomized 380 diabetic chronic periodontitis 
patients presenting to Periodontology Department, Dental College HITEC-IMS HIT, Taxila, from Sep 
2022 to Aug 2023, into 4 groups: SRP alone (Group-I), SRP plus metronidazole gel (Group-II), SRP 
plus minocycline gel (Group-III), and SRP plus both metronidazole and minocycline gels (Group-IV). 
The effectiveness of four treatment regimens was assessed by checking the difference in periodontal 
measurements, including periodontal probing depth (PPD), and bleeding on probing (BOP) at baseline, 
after 15 days, and 45 days of the treatment, and the percentage was measured. Results: Every patient 
showed notable progress in periodontal probing depth and bleeding on probing after the treatment. 
Group IV stood out in both parameters. Mean periodontal probing depth was reduced by 17.4, 32.5, 
39.54, and 79.65% in Groups-I, II, III, and IV, respectively. In Groups-II, III, and IV, BOP decreased 
by 80%, 89.47%, and 100% respectively. Conclusion: Metronidazole gel has comparable efficacy to 
minocycline gel, and their combination has demonstrated synergistic effects in treating diabetic 
periodontitis patients and should be used as an adjunct to scaling and root planing for better outcomes. 
Keywords: Chronic periodontitis, Diabetes mellitus, Metronidazole gel, Minocycline gel, Scaling and 
root planing 
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INTRODUCTION 
Periodontitis, a chronic inflammatory ailment of the 
periodontium, gradually degrades the structures 
supporting the teeth, culminating in tooth loss.1 
Originating as gingivitis, it evolves into chronic 
periodontitis.2 It represents a global public health 
challenge due to its high prevalence, i.e., 20–50% of the 
worldwide population, laden with associated 
comorbidities, and economic ramifications. Notably, 
Pakistan bears the staggering 56.62% prevalence.3 
Beyond its oral implications, periodontitis intertwines 
with 60 other medical problems, such as hypertension, 
obesity, atherosclerosis, diabetes, and stroke.4 Nearly 
39% of individuals battling periodontitis also grappled 
with the challenges of diabetes mellitus.3 

Diabetes mellitus constitutes a spectrum of 
metabolic disorders characterized primarily by 
persistent high blood sugar levels.5 It is a chronic, non-
communicable, lifelong sickness affecting 
approximately 9% of the global population.6 Pakistan 
holds the highest diabetes prevalence globally, affecting 
one in four individuals (26.7%), nearly a quarter of the 
population.7 Diabetes is a significant risk factor for 
periodontitis8 which is considered its sixth complication 

resulting in increased susceptibility to periodontitis by 
about threefold in individuals with diabetes.6 Not only 
does diabetes heighten the risk of periodontitis, but 
periodontitis, in turn, significantly impacts diabetes 
control, incidence rates, and complications.9 Diabetes 
and periodontitis have a two-way relationship10 and is 
primarily mediated through Inflammation.11 

Patient compliance is the key factor for the 
treatment success of periodontitis. The treatment 
includes professional care along with patient awareness 
to maintain optimum oral health and reduce or eliminate 
the risk factors. Scaling and root planing (SRP) is the 
most performed procedure for the treatment of 
periodontitis.12 In addition to this conventional 
approach, the use of various medicated agents like 
metronidazole, chlorhexidine, minocycline, and 
tetracycline can help impede the progression of the 
disease.13 

Metronidazole is a synthetic compound that 
belongs to the nitroimidazole family. It acts by 
disrupting bacterial DNA, leading to the death of cells.14 
Metronidazole, in its reactive reduced form, selectively 
targets anaerobic bacteria, gram-negative rods and 
spirochetes.12 Moreover, it aids in decreasing the influx 
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of inflammatory cells by suppressing cytokine 
production. This property enables it to protect 
periodontal tissue and prevent the resorption of alveolar 
bone. When in contact with gingival crevicular fluid, the 
metronidazole gel forms inverted hexagonal liquid 
crystals thereby preventing the gel from rapidly 
diffusing away from the therapeutic site within the 
periodontal pocket. Consequently, it effectively sustains 
the concentration of the drug in the subgingival area for 
an extended period.13 

Minocycline, a semi-synthetic derivative of 
tetracycline, acts by reversibly binding to the 30S 
ribosomal subunit of bacteria, thus hindering the in 
cooperation of amino acids to developing peptides, 
effectively blocking protein synthesis.2 It exhibits a 
broad antibacterial spectrum. Minocycline possesses 
several favourable characteristics, including notable 
substantivity, gradual-release, and excellent 
lipophilicity. Other than its antibacterial activity, 
minocycline exerts a therapeutic impact in treating 
periodontitis by directly preventing collagenase action. 
Minocycline is the antibiotic of choice for managing 
periodontitis, particularly when used for localized- 
treatment.15 

The assessment of local administration’s 
effectiveness in chronic periodontitis patients has been 
established for metronidazole and minocycline 
individually.  

The evaluation of local metronidazole and 
minocycline administration’s efficacy remains 
unexplored, particularly in the context of chronic 
periodontitis patients suffering from diabetes mellitus. 
Furthermore, the potential synergistic effects of these 
local administrations have not been investigated. The 
goal of this study was to offer tangible benefits by 
providing relief to diabetic periodontitis patients, 
enhancing patient compliance, and providing an 
alternative to systemic medications, thereby mitigating 
potential adverse effects associated with their excessive 
use. 

The study aims to ascertain the clinical 
efficacy of locally administered metronidazole and 
minocycline in managing periodontitis among diabetic 
patients.  

METHODOLOGY 
A randomized single blind clinical study was conducted 
in the Periodontology Department, Dental College 
HITEC-IMS Taxila, Pakistan, through collaborative 
efforts with the Pharmacology Department, Dental 
College HITEC-IMS Taxila Cantt, and IIMC, Riphah 
International University, Rawalpindi, Pakistan. The 
study was approved by the Institutional Review 
Committee of the Islamic International Medical College 
(Ref. No. Riphah/IRC/22/2080) and Institutional 
Review Board (Ref. No. Dental/HITEC/IRB/34). The 

study is registered with clinicaltrials.gov (Registration 
No. NCT06027151). Data was collected from Sep 2022 
to Aug 2023. The sample size, calculated using Cochran 
formula with 39% prevalence of diabetic periodontitis, 
Z-score, and 5% margin of error, was 380. A simple 
random sampling technique was used using a 
randomization software to generate codes for allotment 
of patients to groups. 

The study included diagnosed diabetic patients 
with HbA1c 6–9% on either oral hypoglycaemics or 
insulin therapy, suffering from mild to moderate chronic 
periodontitis, visiting the Periodontology OPD of Dental 
College, HITEC-IMS. Each participant provided written 
informed consent. Pregnant or lactating women, patients 
with gestational diabetes, patients with history of 
alcoholism, smoking, recent use of anti-inflammatory or 
antibiotic medications within the past two months 
before the study, known allergy to minocycline, or 
metronidazole, and patients who had periodontal 
surgeries in the past were excluded from the study. 

Initially, a comprehensive periodontal 
examination of the entire oral cavity was conducted and 
participants who met the inclusion criteria were 
evaluated for periodontal probing depth (PPD), and 
bleeding on probing (BOP) during the baseline visit 
(before the SRP and local drug delivery) by the 
periodontist. The subjects who were enrolled were 
allocated randomly to four groups, with each group 
comprising 95 patients. Group I was treated with SRP 
alone at baseline till a smooth, clean, and hard texture 
was achieved, as assumed by the examiner with the help 
of the ultrasonic scaler. Patients in group II were treated 
with SRP followed by 1 ml of 1% metronidazole 
benzoate gel (Revomet gel, Kaizen Pharmaceuticals) 
applied once subgingivally with the help of a disposable 
plastic tip. The tip was inserted into the base of the 
pocket, and then gel was gently pushed out of the 
syringe. The tip was slowly withdrawn from the 
periodontal pockets. The patients were instructed not to 
drink or eat for 30 minutes after gel injection. SRP 
followed by 1 ml of 2% minocycline hydrochloride gel 
(Periocline gel, Sun Star) was applied once sub 
gingivally in group III patients with the same method as 
used for group II patients. Patients in group IV received 
combination of treatments, starting with SRP followed 
by subgingival application of 1 ml of metronidazole gel 
and minocycline gel followed by the same procedure. 
The outcome was measured by evaluating PPD and 
BOP at the baseline visit. They were recalled for follow-
ups after 15 and 45 days and PPD and BOP were 
rerecorded at both follow-ups.  

Data was analysed using SPSS-27. Mean 
values of PPD at baseline visit and follow-ups were 
computed. The percent decrease in the mean PPD of 
groups I, II, III, and IV was determined. Within each 
group, paired t-tests were employed to evaluate the 
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efficacy of the treatment. Additionally, One-way 
ANOVA was used to analyse the differences in mean 
values among the groups. Improvement as a result of 
treatment in diabetic chronic periodontitis patients was 
determined by considering the presence or absence of 
BOP during the 1st, 2nd, and 3rd visit for all the groups. 
The difference among groups was analysed by the Chi-
square test. The relationship between age and clinical 
parameters (PPD, BOP) was determined using the 
bivariate correlation and independent samples t-test. 
Independent samples t-test and Chi-square test were 
applied to analyse the relationship between gender and 
clinical parameters, i.e., PPD and BOP. A p<0.05 was 
considered statistically significant. Categorical variables 
were presented as counts and percentages while 
continuous variables were expressed as mean and 
standard deviation. 

RESULTS 
Out of 380 patients, 221 (58.2%) patients were males, 
and 159 (41.8%) patients were females with the mean 
age of 58.09±8.63. Results for BOP during three visits 
for all the groups are summarized in Table-1. 

The effectiveness of treatment regimens 
within each group was assessed by estimating the 
mean PPD before and after treatment within the same 
group. The mean differences and percent decrease in 
PPD were subsequently evaluated. Paired t-test was 
applied before and after treatment within each group 
(Table-2).  

In group I, the mean PPD was reduced by 
17.4%, in group II by 32.5%, in group III by 39.54% 
and in group IV by 79.65%. One-way ANOVA was 
used to compare the mean values of PPD among these 
4 groups, which yielded highly significant results with 
a p<0.001. Post-Hoc Tukey was applied to compare 
mean differences between each group. A highly 
significant difference was found between Group I and 
IV, Group II and IV, Group III and IV as well as 
Group I and II (Table-3). 

The difference between groups for BOP was 
evaluated by the Chi-square test (Table-4). Patients in 
group IV exhibited a complete absence of BOP by the 
third visit. Similarly, Group II and III displayed 
significant effectiveness in alleviating BOP, with 80% 
and 89.47% of patients, respectively, experiencing 
recovery. Consequently, the adjunctive application of 
locally administered antibiotics demonstrated 
heightened efficacy in reducing inflammation, as 
quantified by reduction in BOP. This contrasts 
favourably with outcomes of SRP in isolation, 
underscoring the additional benefits conferred by the 
adjunctive antibiotic therapy. The highly significant 
p<0.001 and p<0.003 were found for the bivariate 
correlation and independent samples t-test used to 
determine the relationship between age and clinical 

parameters indicating the increase in the severity of 
these parameters with older age. A positive Pearson 
correlation of 0.192 indicates a weak positive 
correlation between age and PPD. No significant p-
value was found for the independent samples t-test and 
Chi-square test used to analyse the differences between 
males and females in these clinical parameters 
representing the lack of gender-based differences. 

Table-1: BOP in groups at each visit (%) 
 Group I Group II Group III Group IV 
Visit 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 1st 2nd 3rd 
Yes 68.42 49.47 31.59 75.79 35.79 20.0 73.68 31.58 10.53 85.26 8.42 0 
No 31.58 50.53 68.42 24.21 64.21 80.0 26.32 68.42 89.47 14.47 91.58 100 

Table-2: Comparison of mean values at 1st and 3rd 
visit in each group (Mean±SD) 

Parameter Group I Group II Group III Group IV 
Mean PPD at 1st visit 3.10±1.54 3.08±1.61 3.44±1.40 3.39±1.43 
Mean PPD at 3rd visit 2.56±1.50 2.08±1.49 2.08±1.37 0.69±0.87 
Mean Difference 0.54±0.04 1.005±0.58 1.36±0.54 2.70±1.01 
Decrease in PPD 17.4% 32.5% 39.54% 79.65% 
p <0.001 <0.001 <0.001 <0.001 

(Paired t-test) 

Table-3: Comparison of mean PPD between groups 
Treatment 
Group 

Treatment 
Group Mean Difference p 
Group II 0.48 0.06 
Group III 0.48 0.06 

Group I 

Group IV 1.87 <0.001 
Group I ˗0.48 0.06 
Group III ˗0.005 1 

Group II 

Group IV 1.38 <0.001 
Group I ˗0.48 0.06 
Group II 0.005 1 

Group III 

Group IV 1.39 <0.001 
Group I ˗1.87 <0.001 
Group II ˗1.38 <0.001 

Group IV 

Group III ˗1.38 <0.001 
(Post-Hoc Tukey test) 

Table-4: BOP in groups during the 3rd visit [n (%)] 
Groups Yes No 
Group I 30 (50.8) 65 (20.2) 
Group II 19 (32.2) 76 (23.7) 
Group III 10 (16.9) 85 (26.5) 
Group IV 0 (0) 95 (29.6) 

DISCUSSION 
Diabetes mellitus and periodontitis are two of the most 
prevalent chronic inflammatory non-communicable 
diseases worldwide, with inflammation being the 
meeting point among them. They negatively impact the 
quality of life of the individuals suffering from them.16 

Metronidazole and minocycline were chosen 
for this study because both have antibiotic as well as 
anti-inflammatory effects. Minocycline also has anti-
collagenase properties to reduce tissue destruction and 
bone resorption.17 

In research conducted, out of total 380 
patients, 221 (58.2%) were males, 159 (41.8%) were 
females. This predisposition of chronic periodontitis in 
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diabetes mellitus patients towards male gender was also 
mentioned in another study performed in Pakistan by 
Fahim A et al where it was 55% males and 45% 
females.3 However, in a study by Qureshi et al, in 
Pakistan, 44.2% were males and 55.8% were females.10 

Within the scope of this clinical study, there 
was a notable reduction in PPDs, accompanied by 
discernible distinctions among the various treatment 
groups. Notably, more substantial PPD reductions were 
observed in groups receiving adjunct antibiotic 
treatments. A greater reduction in BOP was achieved, 
particularly in groups that underwent SRP in 
combination with antibiotic therapy. These clinical 
parameters are more severe in older patients but no 
gender-based differences were found. Similar outcomes 
were observed in a randomized clinical trial conducted 
by Kesarwani S et al, in chronic periodontitis patients. 
All the patients underwent full mouth SRP followed by 
application of 0.25% satranidazole gel in Group 1 and 
1% metronidazole gel in Group 2 and clinical 
parameters were evaluated at baseline, after SRP, 21st 
day and 90th day post-treatment. They found a highly 
significant PPD reduction (p=0.000) with the adjuvant 
usage of metronidazole gel and 70% BOP was 
observed showing relapse after 90 days indicating a 
return to the original situation.18 

The study by Qureshi et al documented 
noteworthy reductions in PPD, and BOP in both the 
groups subjected to the treatment involving SRP in 
combination with metronidazole and OHI in group 1 
and SRP with OHI in group 2 which is consistent with 
our findings. However, in contrast to the findings of the 
current study, their investigation did not yield 
statistically significant differences among the various 
treatment groups.19 

In a clinical trial focused on periodontitis 
patients, Hokari et al,15 observed substantial 
improvements by employing adjunctive subgingival 
application of minocycline gel after SRP. Their study 
unveiled noteworthy improvements in PPD, and BOP, 
surpassing the outcomes achieved through SRP 
performed as an independent intervention which 
validates this study. Abraham et al, in their comparative 
study, observed improvements in all clinical parameters 
with the supplementary application of locally 
administered metronidazole gel and tetracycline fibers 
following SRP in comparison to the outcomes achieved 
by SRP alone. Their findings are consistent with our 
results.20 In a clinical trial targeting chronic 
periodontitis patients, Huang et al, documented that the 
amalgamation of minocycline with tinidazole proved 
more efficacious in enhancing periodontal indices and 
alleviating discomfort compared to minocycline used 
alone after SRP. This validation of the current study’s 
findings underscores the efficacy of combined 
treatment strategies.21 

Miyazawa et al, reported inconsequential 
alterations in PPD within their investigation involving 
periodontitis patients treated with minocycline gel after 
SRP. This outcome contrasts with the findings of this 
study. Nevertheless, their study did reveal a noteworthy 
reduction in BOP.22 Choi et al, demonstrated notable 
advancements in clinical parameters at both 1 and 3 
months from baseline within chronic periodontitis 
patients who underwent treatment with SRP in 
conjunction with minocycline gel. This aligns with this 
study’s findings. However, in contrast to the results of 
this study, they noted inconsequential disparities in 
comparison to the control group treated exclusively 
with SRP.23 In concurrence with the investigation done, 
Park et al, also reported analogous findings. In their 
study involving peri-implantitis patients, a comparable 
antibiotic combination was administered, revealing 
superior reductions in PPD and BOP when contrasted 
with SRP intervention.24  

In contrast to this study, Khattri et al, found 
differing results in a systematic review on systemic 
antimicrobials for non-surgical periodontitis treatment. 
Their analysis indicated that the utilization of drug 
combinations like metronidazole + amoxicillin or 
tetracyclines, for short-term interventions did not yield 
improvements in PPD among chronic periodontitis 
patients. Notably, they observed that intermediate and 
long-term treatments displayed superior results. 
However, intriguingly, short-term treatment exhibited 
superior outcomes in terms of reducing BOP.25 

The improved tolerability and safety profile of 
these two medications make them a viable and efficient 
option for individuals with diabetic periodontitis. Since 
metronidazole is supported to be similarly effective as 
minocycline in periodontitis patients in this study, its 
use should be encouraged to avoid adverse effects 
caused by unnecessary use of systemic antibiotics. If 
the required effect is not achieved via monotherapy, a 
combination of minocycline and metronidazole can be 
used because it has shown a synergistic effect for 
treating diabetic periodontitis.  

It was a single-centered clinical study. No 
clinical comparison of adverse antibiotic effects was 
conducted. The calculation of plaque index and the 
gingival index was omitted. Measuring these parameters 
was not feasible due to constraints on cost and time. 

The potential for conducting a multi-centered 
study holds promise, offering broader investigation and 
validation opportunities. A comprehensive assessment 
can involve the calculation of plaque index and the 
gingival index. The endorsement of locally applied 
antibiotic gels emerges as a beneficial strategy in the 
chronic periodontitis treatment arsenal. Maintaining a 
judicious approach, it is essential to emphasize the 
avoidance of excessive and unwarranted systemic 
antibiotic utilization. 
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CONCLUSION 
Scaling and root planing enhanced the periodontal health 
in diabetic patients, but superior outcomes were achieved 
in patients undergoing SRP and adjunct antibiotic 
treatment. Metronidazole gel exhibited comparable 
efficacy to minocycline gel for treating diabetic chronic 
periodontitis patients. A synergistic effect was observed 
between metronidazole and minocycline in treating 
diabetic chronic periodontitis patients. 
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