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ABSTRACT 

Background: Diabetes mellitus is a metabolic illness that is non-communicable, 

chronic, and associated with hyperglycemia. It is caused by a combination of the 

incapability of tissues that exhibit sensitivity to insulin in response to its release & 

defective secretion of insulin by β-cells of the pancreas. 

Aim: To assesses efficiency of a combination of amoxicillin-metronidazole in 

enhancing periodontal variables in type 2 diabetes cases in comparison with standard 

periodontal treatment. 

Materials and methods: This systematic review has been performed on four studies 

regarding the guidelines by the Cochrane Collaboration reporting followed the PRISMA 

statement (Preferred Reporting Items for Systematic Reviews and Meta-analyses). 

Results: All four investigations demonstrated that systemic amoxicillin– 

metronidazole enhanced periodontal health when utilized in combination with 

nonsurgical periodontal treatments. Miranda et al. & El Makaky et al. illustrated 

significant decreases in probing depth (PD), bleeding on probing (BOP) & clinical 

attachment loss (CAL) at 3 months when systemic amoxicillin–metronidazole has been 

utilized in comparison to deferred management or scaling & root planning (SRP) 

alone.  

Conclusion: This systematic review proposed that the combination of nonsurgical 
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periodontal treatments with systemic amoxicillin–metronidazole may result in 

improved clinical results. Disparities have been noted in the antibiotic prescriptions' 

durations and dosages, as well as in the management's conducted to the control 

groups.  

KEYWORDS: Metronidazole, Periodontitis, Systemic Amoxicillin, Diabetes Mellitus. 
 

1. Introduction 

Diabetes mellitus is a metabolic illness that is non-communicable, chronic, and 

associated with hyperglycemia. It is caused by a combination of the incapability of 

tissues that exhibit sensitivity to insulin in response to its release & defective 

secretion of insulin by β-cells of the pancreas (1). There are numerous complications 

that can result from chronic hyperglycemia, such as nephropathy, retinopathy and 

cardiovascular diseases, as well as severe death and morbidity. Diabetes affects over 

537 million adults worldwide, which is more than 10.5 percent of the population. In 

the next two decades, it is anticipated that this figure will increase to 786 million (2). 

This illness is additionally the 9th leading cause of decreased life expectancy (3).  

Periodontal illness is classified as the 6th main complication of diabetes mellitus by 

the American Diabetes Association. Periodontitis and diabetes are comorbid 

conditions, with diabetes being regarded as a risk factor that alters the periodontitis 

grade in the present classification of periodontal illness. Furthermore, there is a 

bidirectional association among periodontitis and diabetes mellitus (4,5).  

It is crucial to perform a systematic and critical reevaluation of strategies of 

management for cases who have diabetes who present with periodontitis, given the 

rising occurrence of T2DM and periodontitis. In cases with diabetes, the primary 

objective of periodontitis management is to eliminate biofilm and plaque (6). 

Regardless of the case's glycemic status, biofilm control is accomplished throughout 

professional mechanical removal of plaque through scale and root planning, in 

conjunction with adjuvant case-administered plaque control measures. Prior to 

developing a plan of management , it is essential to assess any related complications. 

In cases with poorly controlled diabetes mellitus, it is essential to regulate glycemic 

levels prior to performing any operative or invasive periodontal procedures. Until 

success is attained, cases must be maintained on a strict maintenance protocol (7). To 

attain optimal periodontal health, concurrent treatment of diabetes mellitus is 

necessary.  

The clinical results of cases with poorly controlled diabetes might be enhanced by 

adjunctive administration of systemic antibiotics, even though nonsurgical 

periodontal therapy (NSPT) may decrease inflammatory and clinical variables (8). 

The combination of metronidazole & amoxicillin has been illustrated to have a 

synergistic effect, resulting in a lessening in the dosage of both medications needed 

for biological action (9).  

The goal of this investigation was to assess the efficiency of a combination of 

amoxicillin-metronidazole in enhancing periodontal variables in type 2 diabetes 

cases in comparison with standard periodontal treatments. 
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2. Materials and methods  

This systematic review has been performed on four studies regarding the guidelines 

by the Cochrane Collaboration reporting followed the PRISMA statement  

Search Criteria 

The specific question was as follows: "Does the administration of a systemic 

combination of metronidazole – amoxicillin following non-operative surgical 

treatments in diabetic cases with periodontitis lead to superior clinical outcomes for 

treatment in comparison to those who had non-surgical periodontal therapy only?" 

The inclusion criteria regarding PICOS were as follows: 

Population (P): Cases who have diabetes and who exhibit periodontitis. 

Intervention (I): systemic combination of metronidazole – amoxicillin following 

nonsurgical treatment of periodontitis.  

Comparison (C): non- surgical periodontal treatments, either only or in conjunction 

with systemic antibiotics other than metronidazole –amoxicillin. 

Outcome (O): pocket DP (1ry result parameter) &/or decreased hemorrhage on 

probing & clinical attachment level (2ry result parameters). 

Studies (S): randomized clinical experiments & clinical control trials with a 

monitoring period of at least three months. 

An investigation protocol has been developed for identifying randomized controlled 

trials that were performed between periodontitis cases who have type 2 diabetes 

mellitus to compare the effectiveness of non- surgical periodontal treatments in 

combination with systemic amoxicillin–metronidazole to that of non- surgical 

periodontal treatments alone or in combination with other systemic antibiotics. The 

1ry result parameter was a decrease in pocket probing depth, while the 2ry results 

parameters were CALand bleeding on probing. 

Screening & Selection of Studies 

The electronic databases of Scopus, Science Web, and MEDLINE (PubMed) have 

been searched to identify pertinent articles. Full-text digital copies of articles written 

in the English language have been taken into account. The strategy of search utilized 

a combination of following keywords: metronidazole, nonsurgical therapy, 

amoxicillin, systemic antibiotics, and periodontitis. The abstracts & titles of the 

search findings have been independently screened by 2 reviewers. The inclusion 

criteria have been assessed against the resulting investigations following the removal 

of duplicate articles. The full texts of all investigation that were potentially relevant 

have been obtained for evaluation against the specified inclusion criteria. The 

findings have been synthesized only after the investigations that met the criteria had 

been further evaluated. The list of reference of the articles that were involved has 

been evaluated to determine whether any investigations met the inclusion criteria. 
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Extraction of Data 

In Microsoft Excel (Microsoft Inc., Redwood, California, the United States), 

customized tables have been designed for extraction of data. Relevant data from the 

investigations that were chosen, such as the year of publication and authorship, 

design of investigation, results, sample characteristics, and inferences, were 

independently extracted by two reviewers. Disagreements have been resolved 

through discussion with a 3rd reviewer. Additional variables, such as the number of 

participants in each chosen investigation, biomarker levels, microbiological 

parameters, tooth mobility, and any reported adverse impacts, have been additionally 

recorded and evaluated in the data extraction table. 

Assessment of Risk of Bias in Selected Studies 

The Cochrane Collaboration's Tool for Assessing Risk of Bias Version 2.0 (ROB 2 

tool) has been utilized by 2 authors to independently estimate the risk of bias (10). 

The validity of data has been evaluated in relation to five domains: randomization 

bias, selection bias, lacking outcome data, measurement bias, and difference from the 

intended intervention. The outcomes have been classified as low bias, some 

concerns, & high bias, with disagreements being resolved through discussion with a 

3rd reviewer. 

 

3. Results  

The initial search resulted in 1027 articles, 825 duplicates were removed, 202 were 

submitted to title and abstract screening, 37 articles met our eligible criteria were 

assessed for full text, finally we have only four studies involved in our systematic 

review. Figure 1; illustrated our PRISMA flow chart for selection process of 

investigation. 

 

Figure 1: PRISMA flow chart for selection process of investigation. 



Amr Mubarak Mohammed Al-Hussaini, Ibrahem Mohsen Hussein Almudayni, Abrar Zainalabiddin Alharbi, 
Hammad Ahmed Mastor Al Therwi, Mari Mohammed Abed Almutairi, Ibrahem Mohammed Al Said, Ali Saeed 
Mohammed Alzahrani, Fahad Mayuf Ahmed Alryiqi, Mona Rudud Abdullah Aljadani, Mustafa Hussain 
Alobaidi, Shada Mohammed Suliman Khairallah, Adel Mohamad Alahmarei  

115 
 
 

 

The characteristics of the investigation involved are presented in Table 1. The 

number of participants in the studies was 207 patients, geographical distribution 

included Egypt, Brazil and mexico.  

Table 1: general characteristics of our involved investigation. 

S
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y
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Study ID Site Study design 
Sample 
size 

intervention 

1 El-Makaky (11) Egypt 

Test group: Full mouth 

root planing and scaling  

+ amoxicillin (five hundred 
milligram 

TID for 

Two weeks) + metronidazole 
(four hundred milligrams TID for 

two weeks); 

Control group: No 
Therapy has been utilized 

throughout 
the three-month monitoring, 

following which therapy was 

the similar as that utilized in the 
test group (delayed therapy) 

88 

Amoxicillin 
(Five hundred 

milligrams TID for 

two weeks) + metron 

idazole 

(Four hundred 

milligrams 
TID for two weeks) 

2 Miranda et al. (12) Brazil 

Test group: 

SRP + amoxicillin (Five hundred 

milligrams 
TID for 

fourteen days) + metronidazole 

(Four hundred milligrams TID for 
fourteen days); 

Control group: 

SRP + placebo 

56 

Amoxicillin 
(Five hundred 

milligrams TID for 

fourteen days) + metron 
idazole 

(Four hundred 

milligrams 

TID for fourteen days) 

3 
Gَmez-SandovalJR et 

al. (13) 
Mexico 

amoxicillin + MET group: 

Standard periodontal 

treatment + amoxicillin 
(Five hundred milligrams TID for 

seven days) + MET 

(250 milligrams three times a day 
for seven days); 

Clindamycin group: 

Standard periodontal 
treatment + clindamycin 

(Three hundred milligrams TID for 

seven days) + placebo (TID for 
seven days) 

42 

Amoxicillin 

(Five hundred 
milligrams g TID for 

Seven days) + metron 

idazole 
(250 milligrams 

three times a day for 

days) 

4 Mendonca et al., (14) Brazil 

NSD group: 

SRP + amoxicillin (Five hundred 
milligrams 

TID for 

ten days) + metronidazole 
(Four hundred milligrams TID for 

ten days); 

SD group: Open fla 
debridement + AMX 

(Five hundred milligrams TID for 

ten days) + metronidazole 
(four hundred milligrams TID for 

ten days) 

21 

SRP + amoxicillin 
(Five hundred 

milligrams TID for 

ten days) + metron 
idazole 

(Four hundred 

milligrams 
TID for ten days) 
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Quality of the Evidence: 

Depend on ROB1, all involved experiments showed some concerns in bias 

assessment except Mendonca et al, that shows low risk of bias. Risk of bias graph & 

summary have been illustrated in figure 2 and Table 2. 

 

Figure 2: Risk of bias graph. 

 

Table 2: Risk of bias summary. 

Studied Outcomes: 

Characteristics of Interventions: 
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Of the four investigations (11, 12, 13, 14), three of them assessed effectiveness of 

metronidazole – amoxicillin as an adjuvant to non-operative management (11, 12), 

while one of them compared metronidazole – amoxicillin as an adjunct to operative 

treatment versus non-operative treatment. 

Miranda et al. (12) & El Makaky et al. (11) utilized five hundred milligrams of 

amoxicillin and four hundred milligrams of metronidazole three times a day for 

fourteen days. 

Gomez-Sandoval et al. (13) utilized five hundred milligrams of amoxicillin & 250 

milligrams metronidazole TID for seven days, & Mendonca et al. (14) utilized five 

hundred milligrams of amoxicillin and four hundred milligrams of metronidazole  

TID for ten days. 

Adverse events, including headache, diarrhea, and metallic taste, were documented 

in two investigations (12, 14). Nevertheless, neither investigation revealed any 

statistically significant distinctions among the treatment groups. Two investigations 

didn't record any adverse impacts (11, 13). 

Characteristics of Outcome Measures: 

The 1ry results of all four investigations included the evaluation of bleeding on 

probing, PD & clinical attachment level (11-14).  

Some research assessed additional parameters, including plaque indexes and 

concentrations of HbA1c (11).  

Both serum concentrations of HbA1c and sub-gingival microflora were assessed by 

Miranda et al. (12). In saliva, Mendonca et al. determined the number of remaining 

pockets & the concentration of cytokines (14).  

The manual periodontal probe (North Carolina, Hu-Friedy, Chicago, Illinois, United 

States) has been utilized to measure PD, CAL, and BOP in the investigations that 

were involved. Six sites around all teeth, with the exception of third molars, have 

been assessed for PD and CAL. BOP has been dichotomously documented as either 

"yes" or "no" depending on the presence or absence of hemorrhage for all teeth, with 

the exception of 3rd molars. 

Characteristics of Outcomes: 

Systemic amoxicillin–metronidazole was demonstrated to enhance periodontal health 

when administered in combination with NSPT in each of the four investigations. 

Miranda et al. & El Makaky et al. reported a bigger decrease in bleeding on probing, 

probing depth, & clinical attachment level at three months when systemic 

amoxicillin–metronidazole has been utilized in comparison to delayed therapy (11) 

or SRP alone (12).  

The microbial species cultured from sub-gingival biofilm have been additionally 

evaluated by Miranda et al., who found a decrease in the numbers of T. forsythia, 

Eubacterium nodatum, Prevotella intermedia, P. gingivalis, and T. denticola in the 

test group in comparison with the control group (12).  
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Gomez-Sandoval et al. conducted a comparison between systemic metronidazole – 

amoxicillin and systemic clindamycin–placebo & found statistically insignificant 

distinctions among the two groups in terms of a decrease in pocket PD and other 

clinical variables, including POB and plaque index (13). 

Mendonca et al., conducted a comparison between non-operative and operative 

therapies in combination with systemic amoxicillin–metronidazole. Although both 

treatment groups exhibited a decline in probing depth & the number of residual 

pockets, the surgical group exhibited a more significant decrease (14). 

 

4. Discussion 

In cases with poorly controlled diabetes, NSPT, which includes scaling and root 

planning, in conjunction with cases motivation and education, has been demonstrated 

to be efficient in decreasing inflammatory and clinical variables. Nevertheless, there 

is a scarcity of proof regarding the additional administration of antibiotics, 

antimicrobials, or antiseptics in nonsurgical periodontal therapy (15). The 

effectiveness of systemic metronidazole – amoxicillin in cases who have DM who 

have periodontitis was assessed in this systematic review.  

Even though the initial search produced 1027 articles, only four have been identified 

to adhere the investigation's eligibility criteria in their entirety and presenting 

findings of randomized trials. Three of the investigations that comprised the review 

compared systemic metronidazole – amoxicillin as an adjunct to scaling & root 

planning to no management or SRP alone (11, 12, 13). One investigation evaluated 

systemic metronidazole – amoxicillin with NSD and systemic metronidazole – 

amoxicillin with operative debridement (14). The bleeding on probing, probing 

depth, & clinical attachment level, have been all estimated as results in all four 

investigations. 

In cases who are systemically healthy, enhancements in clinical results are related to 

systemic amoxicillin–metronidazole. It was noted by Sgolastra et al. (16) that the 

administration of systemic amoxicillin–metronidazole as an adjunct to SRP is 

related to improved PD decrease & CAL gain. Nevertheless, there was 

insignificant impact on bleeding on probing and suppuration. The authors 

determined that chronic periodontitis was effectively treated by amoxicillin–

metronidazole as adjuncts to scaling & root planning. Souto et al. (17) conducted a 

review of eleven trials that utilized various systemic antibiotics, including, 

amoxicillin with clavulanic a`, amoxicillin with metronidazole, azithromycin and 

doxycycline, as adjuncts to non operative treatments in cases who have diabetes and 

periodontitis. The effectiveness of doxycycline in conjunction with noninvasive 

treatment was evaluated in the majority of the trials. Amoxicillin–metronidazole was 

the most significant factor in the decrease of probing pocket depth. These outcomes 

are consistent with the findings of our evaluation, which demonstrated that the 

combination of amoxicillin–metronidazole may enhance periodontal variables. 

Mendonca et al. (14) noted that the surgical group experienced a more significant 

decrease in probing depth & the number of remaining pockets, despite the fact that 

both non-operative and operative periodontal treatment exhibited a reduction. These 
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results were confirmed in non-diabetic individuals by the meta-analysis carried out 

by Hung et al. (18). The writers observed that surgical periodontal treatments may be 

more efficient in decreasing probing depth in pockets that were initially deeper. 

Nevertheless, the attachment gain was comparable among operative and 

nonoperative treatment (18). 

Systemic antibiotics have been recommended for decreasing periodontal pathogenic 

microflora; however, earlier antimicrobial testing is not always conducted or 

feasible, resulting in empirical utilize of these therapies, with significant differences 

in the dosage, period of the prescribed antibiotics and initiation (19). Medical 

professionals are currently worried about the severe adverse impacts that have been 

stated and the development of antibiotic resistance, which have been linked to 

significant death. Antibiotic stewardship programs have been developed by a variety 

of organizations to mitigate the suboptimal and occasionally unnecessary use of 

antibiotics (20). Periodontists favor the administration of a combination of 

amoxicillin–metronidazole because of its extensive spectrum of action and 

effectiveness against anaerobic organisms (21). 

 

5. Conclusion 

This systematic review proposed that the combination of nonsurgical periodontal 

therapy with systemic amoxicillin–metronidazole may result in superior clinical 

results. Differences have been noted in the antibiotic prescriptions' durations and 

dosages, as well as in the therapies administered to the control groups. Cease -

reported results for discomfort after therapy, as well as reports of adverse impacts, 

must be incorporated into future research to guarantee the uniformity of these 

parameters. It is also important to take into account the possibility of longer duration 

of monitoring in investigations.  
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