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Abstract
Aim The aim of this meta-review was to evaluate whether there is a meaningful clinical benefit regarding the use of systemic
adjunctive antibiotics in the treatment of patients with periodontitis. Additionally, a consensus regarding possible recommenda-
tions for future administration of antibiotics should be reached.
Methods A structured literature search was performed by two independent investigators focusing on systematic reviews (SR)
covering adjunctive systemic antibiosis during non-surgical periodontal therapy. Additionally, recent randomized clinical trials
(RCT, July 2015 to July 2017) were searched systematically to update the latest SR. Results were summarized and discussed in a
plenary to reach a consensus.
Results Mostly, systematic reviews and RCTs showed a significant positive effect of adjunctive systematic antibiosis compared
to controls. These positive effects gain clinical relevance in patients with severe periodontal disease aged 55 years and younger.
Conclusion Systemic antibiotics as an adjunct to non-surgical periodontal therapy should be sensibly administered and restric-
tively used. Only certain groups of periodontitis patients show a significant and clinically relevant benefit after intake of systemic
antibiosis during periodontal therapy.
Clinical relevance Avoiding antibiotic resistance and possible side effects on the human microbiome should be a focus of dentists
and physicians. Thus, a sensible administration of antibiotics is mandatory. This manuscript suggests guidelines for a reasonable use.
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Introduction

Periodontal disease is one of the most common chronic in-
flammatory diseases in the population [1]. In Germany, 10 to

12 million people are affected by severe cases of periodontitis
requiring periodontal treatment [2]. The latest data from the
5th German Oral Health Study revealed prevalence of severe
or moderate periodontitis in 64.6% of the younger seniors (65
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to 74 years). Even every second (52%) younger adult (35–
44 years) is affected by periodontal disease [3]. If periodontitis
remains untreated, it leads to a loss of tooth-bearing tissue, an
apical migration of the junctional epithelium and ultimately
can result in tooth loss [4]. Periodontal diseases cause consid-
erable restrictions of the chewing function, phonetics, and
esthetics of the patient and might even be accompanied by
impairment in participation of social life [5, 6].

Periodontal inflammation effects not only the integrity and
functions of the periodontium locally, but also leads to a sig-
nificant increase in the systemic inflammatory burden [7].
Epidemiologically, links between presence of periodontal dis-
ease and earlier/more frequent occurrence of diabetes mellitus
[8, 9], cardiovascular diseases (e.g., coronary heart disease
and stroke) [10, 11], chronic respiratory diseases [12], and
rheumatoid arthritis [13, 14] have been established. In all these
diseases, the pathophysiological correlate is the chronic-
systemic inflammatory reaction, the transfer of potentially
pathogenic bacteria into the vascular pathway, and the inter-
action of these pathogens, e.g., with vascular endothelial cells
(invasion, inflammation, and endothelial dysfunction).
Additionally, an increased concentration of inflammatory me-
diators in the blood is discussed.

The etiology of periodontitis is closely linked to the man-
ifestation of proinflammatory bacterial dysbiosis [15] through
the overgrowth of specific, mostly gram-negative, germs in
bacterial biofilms. Therefore, the reduction of the bacterial
biofilm must be the aim of any established systematic peri-
odontal therapy. According to general consensus, the treat-
ment of periodontitis comprises the non-surgical, mechanical
removal of the inflammation-associated bacterial biofilms
from all supra- as well as subgingivally exposed surfaces
(teeth and/or direct or indirect restorations) accompanied by
a regular domestic cleaning executed by the patient and a
recurring professional maintenance care [16]. The vast major-
ity of clinical intervention studies demonstrate a statistically
verifiable added benefit for the use of adjuvant administration
of systemic antibiotics to increase the effectiveness of me-
chanical therapy, but their clinical relevance is controversially
discussed. However, due to the risk of microbial resistance
and the influence on the entire microbiome of the human
organism, which is inextricably linked with systemic antibiot-
ic administration, the empiric use of antibiotics has to be crit-
ically questioned, especially in view of the added benefit and
possible adverse drug reactions possibly arising for the pa-
tient. So far, there is no concrete guideline that translates the
indication and implementation of the adjunctive systemic an-
tibiotic treatment into evidence-based instructions adapted to
clinical requirements based on available data.

The aim of this consensus report is to provide decision
guidance on adjunctive administration of systemically effec-
tive antibiotics in periodontal therapy. It should be answered,
if evidence from studies for the benefit of systemic antibiosis

after mechanical biofilm removal is available and, if so, if
information on indication regarding disease severity, antibiot-
ic selection, and comorbidities exists.

Methods

The methodology for this review follows the criteria of the
German Guideline Assessment Instrument (DELBI [17]).

The following focused question should be answered:
Are there differences in the outcome of subgingival scaling

and root planning during systematic periodontal therapy in
patients with periodontitis (P) with adjunctive systemic anti-
biotic therapy (I) as compared to controls without adjunctive
systemic antibiotic therapy (C) regarding

& the primary outcome: reduction of probing pocket depths
(PPD) (O)

& secondary outcomes:

Attachment gain/loss
Bleeding on probing (BOP)
Periodontal inflamed surface area (PISA) [18]
And subjective parameters like oral health-related quality
of life (OHRQoL)

To answer this question, existing guidelines as well as sys-
tematic reviews (SR) were searched. Furthermore, randomized
clinical trials (RCT) were searched to update the latest SR.

Guidelines were searched internationally. Using the terms
Bperiodontitis^ or Bperiodontal^ or Bperiodont^ or
Bantibiotics^ in the Guideline International Network (GIN),
Scottish Intercollegiate Guideline Network (SIGN), National
Institute for Health and Clinical Excellence (NICE), National
Guideline Clearinghouse (NGC), or German Council for
International Organizations of Medical Sciences (AWMF) re-
vealed three guidelines addressing periodontitis and
antibiotics:

1. American Academy of Periodontology (AAP): Position
Paper BSystemic antibiotics in periodontics^ (2005)

2. American Dental Association (ADA):

a. BThe use of systemic antibiotics in the treatment of
refractory periodontitis^ (2016)

b. BEvidence based clinical practice guideline on the
nonsurgical treatment of chronic periodontitis by
means of scaling and root planning with or without
adjuncts^ (2015)

None of them focused on reduction of periodontal probing
depths. Thus, in September 2017, no existing guideline had to
be taken into account.
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Two electronic databases (PubMed, Web of Knowledge)
were searched without any restriction of language by two
independent reviewers (BP, SS). The following search term
was used to identify relevant meta-analyses:

((((((((BPeriodonti t is^[Mesh]) OR BPeriodontal
Diseases^[Mesh]) OR BChronic Periodontitis^[Mesh]) OR
BAggressive Periodontitis^[Mesh] OR periodontitis) OR peri-
odontal disease))) AND ((((((BDebridement^[Mesh]) OR
BDental Scaling^[Mesh]) OR BRoot Planing^[Mesh]) OR Bde-
bridement^ OR BScaling^ OR Brootplaning^)) AND
(((((((((((((((((((((BAnti-Infective Agents^[Mesh]) OR BAnti-
Bacterial Agents^[Mesh]) OR BAmoxicillin^[Mesh]) OR
BMetronidazole^[Mesh]) OR BDoxycycline^[Mesh]) OR
BPenicillins^[Mesh]) OR BAmpicillin^[Mesh]) OR
BClindamycin^[Mesh]) OR BCiprofloxacin^[Mesh]) OR Ban-
tibiotic^ OR BAnti-Infective Agents^) OR BAnti-Bacterial
Agents^) OR BAmoxicillin^) OR BMetronidazole^) OR
BDoxycycline^) OR BPenicillins^) OR BAmpicillin^) OR
BClindamycin^) OR BCiprofloxacin^)))) AND (Meta-
Analysis[ptyp] OR Review[ptyp] OR systematic[sb]).

In order to detect relevant randomized clinical studies, the
following search term was applied:

((((((((((((((BPeriodontitis^[Mesh]) OR BPeriodontal
Diseases^[Mesh]) OR BChronic Periodontitis^[Mesh]) OR
BAggressive Periodontitis^[Mesh] OR periodontitis) OR peri-
odontal disease))) AND ((((((BDebridement^[Mesh]) OR
BDental Scaling^[Mesh]) OR BRoot Planing^[Mesh]) OR
Bdebridement^ OR BScaling^ OR Broot planing^)) AND
(((((((((((((((((((((BAnti-Infective Agents^[Mesh]) OR BAnti-
Bacterial Agents^[Mesh]) OR BAmoxicillin^[Mesh]) OR
BMetronidazole^[Mesh]) OR BDoxycycline^[Mesh]) OR
BPenicil l in^[Mesh]) OR BAmpicil l in^[Mesh]) OR
BClindamycin^[Mesh]) OR BCiprofloxacin^[Mesh]) OR
Bantibiotic^ OR BAnti-Infective Agents^) OR BAnti-Bacterial
Agents^) OR BAmoxicillin^) OR BMetronidazole^) OR
BDoxycycline^) OR BPenicillins^) OR BAmpicillin^) OR
BCl indamyc in^) OR BCipro f loxac in^) ) ) ) ) ) AND
(B2017^[Date-Publication]: B2015^[Date-Publication]))) AND
randomized controlled clinical trial).

The following inclusion criteria, which had been defined in
advance, had to be fulfilled:

Patients with periodontitis
Adjunctive systemic antibiotics
Control group that did not receive adjunctive antibiotics
Randomization
Focusing on primary and secondary outcomes as men-
tioned above
Blinded examiners
Meta-analysis conducted (in reviews)

Research on patients, who had received only surgical ther-
apy, was excluded.

In case one of these criteria was missing, the respective
meta-analysis or clinical study was excluded. If multiple man-
uscripts on the same study population were published, only
the first publication was included.

All publications fulfilling the inclusion criteria were
screened independently by two individuals (BP and SS) ac-
cording to the Scottish Intercollegiate Guidelines Network
(SIGN) (http://www.sign.ac.uk/assets/checklist_for_
controlled_trials.doc). Then, a methodological evaluation
followed and a meta-review was prepared. Using this infor-
mation, a first draft of the guideline was prepared by another
author (YJS) and circulated before the consensus conference
took place.

A peer review panel by periodontal as well as statistical
experts (among them: PE) examined the consensus paper,
revised it, and judged it according to the DELBI criteria [17].

The draft was circulated in the consensus group prior to the
consensus conference and discussed there. Changes and sug-
gestions of the panel were incorporated, if the majority agreed.
Finally, the draft was presented to the entire consensus con-
ference and a voting on each item took place.

Results

Systematic reviews

Figure 1 shows a flow chart of the search strategy. Two hun-
dred ninety-six manuscripts could be identified. After exclu-
sion of 222 papers by title and 46 by abstract, 28 manuscripts
were fully read by two authors (BP and SS). Then, further nine
publications were dismissed. Of the 19 selected manuscripts,
seven focused on chronic periodontitis (ChP), four on aggres-
sive periodontitis (AgP), and eight on both ChP and AgP. Two
papers centered on smokers, two on diabetic subjects.

Study selection by title screening reached an accordance of
κ = 0.94, selection by abstract an accordance of 100%.
Differences were resolved via discussion. All selected system-
atic reviews are listed in Table 1 [19–36].

In the included reviews, additional reductions in PPD and
CAL due to supplementary systemic antibiotics could not be
detected or were rather small and reached (weighted) mean
differences ranging from 0.18 to 1.26 mm (PPD) and 0.08 to
1.0 mm (CAL). A positive effect of systemic antibiotic use
regarding BOP could not be detected in some analyses, and
reached 1.9 to 12.76% in others.

Table 2 lists the excluded manuscripts and reasons for
exclusion.

Randomized clinical trials

Figure 2 illustrates the search strategy. Out of 50 potential
manuscripts (published between November 2015 and
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Fig. 1 Flow chart of search strategy (systematic reviews)
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July 2017), 35 were excluded by title, and a further four by
abstract. Five publications were dismissed after full-text read-
ing. Of the six selected randomized clinical trials (RCTs), two
focused on ChP, three on AgP, and one on both ChP and AgP.
None centered on smokers or diabetics.

Reviewer agreement reached 100% in each step of
selection.

All selected RCTs are shown in Table 3 [37–42], excluded
RCTs as well as reasons for exclusion are listed in Table 4.

Recommendations and statements

In order to diagnose a periodontal disease, an adequate anam-
nesis as well as periodontal status including PPD, clinical
attachment levels (CAL), and BOP shall be performed.
Adjunctive systemic antibiotics shall only be considered, if
severity and extent of the disease as well as history of medi-
cation are taken into account.

Adjunctive systemic antibiotics shall only be taken simulta-
neous to mechanical removal of supra- and especially
subgingival bacterial biofilms. There is indirect evidence that
adjunctive systemic antibiosis should be initiated in direct con-
text with mechanical debridement (full-mouth scaling) [26, 44].

In periodontitis patients younger than 56 years of age
exhibiting PPDs ≥ 5 mm in at least 35% of sites, systemic anti-
biotics can be administered parallel to non-surgical periodontal
therapy. Patients with periodontitis aged 56 or more should not
take systemic antibiotics, a priori. In patients showing no PPDs >
4 mm or PPDs > 4 mm in less than 35% of sites, a primary
systemic antibiosis should not be considered [27, 33–35, 38].

In patients younger than 36 years of age or patients former-
ly diagnosed with AgP, a systemic antibiosis in the context of
mechanical subgingival plaque removal should be performed
[21, 23, 28, 30, 34, 37, 41]. It has to be kept in mind that all
included systemic reviews and RCTs used the classification of
1999 (or even the one before that). Thus, patients diagnosed
with AgP had to have attachment or radiographic bone loss atT
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Table 2 Excluded systematic reviews and reasons for exclusion

John et al. 2017 Complementary to Smiley et al. 2015

Fritoli et al. 2015 Only comparison of different time points

of administration

Faggion et al. 2014 Meta-review

Gomez Muniz et al. 2013 Control group in some cases Amox/Met

Narrative review

Zandbergen et al. 2013 Complementary to Zandbergen et al. 2016

Moreno Villagrana et al. 2012 Prophylactic antibiotics as well as host

modulation therapy

Herrera et al. 2012 Narrative review

Angaji et al. 2010 4 RCTS with antimicrobials, low-dose

antibiotics, at least 1 with surgery

Bonito et al. 2004 Surgery included
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more than two non-adjacent sites. Using the new classification
of 2017 [43], patients 36 years or younger should at least
exhibit at least a periodontitis stage II.

Administration of systemic adjunctive antibiotics in the
context of full-mouth scaling is not to be based on BOP inci-
dence, alone [20, 24, 26–28, 32–34, 36, 37].
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Fig. 2 Flow chart of search strategy (randomized and controlled clinical trials) from July 2015 to July 2017
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No specific recommendations can be given for patients
with diabetes regarding adjunctive systemic antibiotics during
non-surgical anti-infective therapy. The above-mentioned rec-
ommendations should be applied [24, 32].

For periodontitis patients regularly consuming tobacco
(smoking, chewing), no specific recommendations can be giv-
en. In these patients, the guidelines mentioned above can be
followed [20, 22].

The strongest favorable evidence regarding intake of sys-
temic antibiotics in the context of subgingival mechanical
plaque removal and their safety exists for the combination of
Amoxicillin andMetronidazole [19, 23, 25–27, 29, 30, 32–36,
38, 45]. Alternatively, systemic antibiosis adjunctive to me-
chanical subgingival plaque removal can be provided with
Metronidazole only [23, 25, 26, 28, 30, 32, 33, 35, 45].

A possible effect of adjunctive systemic antibiosis could
neither be found regarding an impact on oral health-related
quality of life nor on the reduction of the periodontally in-
flamed surfaces area quantified by the PISA index.

Discussion

In general, health professionals should always be aware of the
possibility of antibiotic resistance and potential negative effects
of antibiotics on the human microbiome. Thus, a sensible and
restricted use of antibiotics is called for. Compared to planktonic
cells, the effectiveness of antibiotics is significantly reduced in
biofilms. An essential prerequisite for the use of adjunctive sys-
temic antibiotics during periodontal therapy is the mechanic dis-
ruption of the integrity of the subgingival biofilm and its reduc-
tion during full-mouth scaling. In addition, the necessary effect
concentration in periodontal pockets can hardly be reached with-
out disaggregating subgingival plaque mechanically [44].

Regarding the time point of systemic antibiotic administra-
tion, in vitro data suggest a rise of antibiotic tolerance in
biofilms 24 h after initial colonization calling for adjunctive
systemic antibiotics within hours after full-mouth scaling.

In themajority, data frommeta-analyses and RCTs showed a
significant additional benefit with regard to PPD reduction and
CAL gain when adjunctive systemic antibiotics were adminis-
tered in addition to mechanical biofilm removal compared toT
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Table 4 Excluded randomized and controlled clinical trials and reasons
for exclusion

Li et al. 2017 No randomization

Haas et al. 2016 Secondary analysis of a previously published
randomized controlled trial (Haas et al. 2008)

Tamashiro et al. 2016 Follow-up of Miranda et al. 2014

Ardila & Guzman 2016 Multi-level analysis of Ardila et al. 2015

Preus et al. 2015 Clinical results already published in 2013
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non-surgical therapy alone. But the clinical relevance of this
gain should be questioned especially in mild and moderate
disease. Thus, diagnosis of periodontitis alone should not indi-
cate administration of systemic antibiotics [27, 33–35, 38].

A sub-analysis of data from Harks et al. [38] shows a clin-
ically relevant adjunctive effect of systemic antibiosis parallel to
full-mouth scaling in certain age and severity groups:
27.5 months after subgingival debridement in patients
exhibiting PPDs ≥ 5 mm in 35% or more of sites, administra-
tion of adjunctive systemic antibiotics showed a clinically rele-
vant reduction in percentage of sites with further attachment
loss compared to controls. Additionally, patient’s age proved
to impact upon further attachment loss in the test compared to
the placebo group: in patients 55 years or younger, adjunctive
systemic antibiosis combined with full-mouth scaling leads to a
significant and clinically relevant reduction of sites with further
attachment loss 27.5 months after therapy.

In patients aged 35 years and younger (formerly diagnosed
with aggressive periodontitis), all meta-analyses, RCTs, and
CCTs showed a relevant additional benefit of adjunctive sys-
temic antibiosis compared to subgingival debridement alone
[21, 23, 30, 34, 37, 41]. This conforms to data in patients with
diagnosis of chronic periodontitis, showing a relevant benefit
in younger patients with severe forms of periodontitis [38].

Choosing the correct antibiotic as an adjunct to full-mouth
scaling is not an easy task: out of more than 700 phylotypes
living in the oral cavity, some species are detected more often
in periodontitis patients [46]. Only few of these species can rou-
tinely be identified via commercially available test kits, whereas
the pathogenic relevance of other bacteria is unclear. Thus,
choosing an adjunctive systemic antibiotic based on microbial
testing does currently not seem reasonable [47–49]. The evalu-
ated systematic reviews and RCTs cover multiple antibiotics in
different study designs showing mostly a small positive effect of
test versus control group. Due to the plurality of the trials and the
numerous antibiotic agents used, no specific recommendation for
any antibiotic or combination of antibiotics can be given. But,
most evidence exists for the combination of Amoxicillin and
Metronidazole, Metronidazole alone, and Azithromycin.

Conclusion

Systemic antibiotics as an adjunct to non-surgical periodontal
therapy should be sensibly administered and restrictively used.
Only certain groups of periodontitis patients show a significant
and clinically relevant benefit after intake of systemic antibiosis
during periodontal therapy.
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