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ABSTRACT

Aggressive periodontitis, a distinct clinical entity of periodontal disease, is characterized by a pronounced episodic and rapid destruction of 
periodontal tissues and may result in rapid and early loss of teeth. Some studies have shown that conventional mechanical debridement 
together with oral hygiene is often not sufficient to disease control. Recent studies of this condition have shown beneficial effects of auxiliary 
therapies or adjuncts such as the administration of systemic and locally antimicrobials. Among the local adjuncts, the literature presents 
antiseptics, antibiotics and photodynamic therapy. Antibiotics and anti-inflammatory represent systemic adjuncts. Regardless of the results 
presented by each of them, the difficulty of establishing a single protocol for all cases is recognized depending on the individual response 
shown by each patient. The aim of the present study was to review the current results about chemical adjuncts administration associated with 
conventional treatment in cases of aggressive periodontitis and suggest clinical protocols.       

Indexing terms: Aggressive periodontitis. Anti-bacterial agents. Anti-infective agents, local. Anti-inflammatory agentes. Mouthwashes. 
Photochemotherapy. 

RESUMO

A periodontite agressiva, uma entidade clínica distinta da doença periodontal, é caracterizada por uma pronunciada destruição episódica e 
rápida dos tecidos periodontais e pode resultar em perda rápida e precoce dos dentes. Alguns trabalhos têm mostrado que o debridamento 
mecânico convencional juntamente com higiene oral muitas vezes não é suficiente para o controle da doença. Apesar de não existir consenso, 
estudos recentes desta condição mostram efeitos benéficos de terapias auxiliares ou coadjuvantes como a administração de antimicrobianos 
sistêmicos e locais.  Entre os coadjuvantes locais, a literatura apresenta os antissépticos, antibióticos e terapia fotodinâmica. Dentre os sistêmicos 
são representados os antibióticos e antiinflamatórios. Independentemente dos resultados apresentados por cada um deles, se reconhece a 
dificuldade em se estabelecer um protocolo único para todos os casos em função da resposta individual apresentada por cada paciente. O 
objetivo do presente estudo foi revisar os resultados atuais sobre administração de coadjuvantes químicos associados à terapia convencional 
em casos de periodontite agressiva e sugerir protocolos clínicos.

Termos de indexação: Periodontite agressiva. Antibacterianos. Anti-infecciosos locais. Antissépticos bucais. Anti-inflamatórios. Fotoquimioterapia.
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and alveolar bone destruction and c) family concentration 
of cases.

The diagnosis of AP requires the exclusion of 
systemic diseases that may harm the host defense and 
lead to premature teeth loss (periodontal manifestations of 
systemic diseases).

The existence of particular forms of AP was also 
recognized based on specific clinical and lab characteristics: 
localized aggressive periodontitis (LAP) and generalized 
aggresssive periodontitis (GAP)2. 

A successful treatment of AP is dependent of 
early diagnosis, directing the therapy to the elimination 
or deletion of pathogens, providing a favorable 

INTRODUCTION

Aggressive periodontitis (AP) comprises a group of 
rapid progressive periodontitis forms, rare character and 
routinely graves. Although it can affect any age, often its 
clinical manifestation occurs ata n early age and it has a 
distinct tendency to develop in the same family. In 1999, 
a consensus on the conditions and periodontal diseases 
was established for an World Workshop of the American 
Academy of Periodontology. In the absence of an etiological 
classification, the aggressive forms of periodontal disease 
were defined on the basis of the following main features1: 
a) non-significant medical history; b) rapid attachment loss 
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antimicrobial therapies have been reported in an attempt 
to improve clinical outcomes. Chemical auxiliaries so 
would present a significant relevance to the success 
in the treatment of certain cases of AP6. However, the 
identification of these patients is not simple, since the 
professional should be aware of possible failures caused 
by his limited experience with regard to conventional 
therapy and the lack of collaboration/patient compliance 
to treatment.

The literature has presented many protocols 
of periodontal diseases treatment, including chemical 
adjunctive with conventional therapy (for review7-9). The 
AP, as known, evolves rapidly both by high pathogenicity 
present biofilm, as by deficient host response10. Figure 111 
represents the interrelation between the host response 
and microbial challenge and its influences in the onset and 
progression of periodontal disease. Facing this situation, 
the professional search a therapy to stop as soon as 
possible the increasing clinical attachment loss by these 
patients, keeping in mind that a “sub-intervention” could 
lead to progression and/or worsening of cases. 

environment in the long term. The differential element 
of AP treatment, however, refers to specific efforts to 
affect the composition and not only the quantity of the 
subgingival microbiota.

Despite this, the conventional treatment (scaling 
and root planning) of the AP remains seen of nonspecific 
way, with the goal of reducing the bacteria number and, 
therewith, change the micro environmental conditions of 
these sites. This nonspecific therapy have been shown to be 
effective in long term since these patients acquire good oral 
hygiene habits and are inserted into supportive periodontal 
therapy (SPT) programs. However, a small but relevant site 
or patient groups, does not respond appropriately to this 
treatment type3. Different factors have been proposed in 
an attempt to explain the lack of response from that group 
of patients to conventional treatment4, being one of the 
most investigated, the periodontal pathogens persistence 
in affected sites5.

Based on these considerations, of which only 
the mechanical treatment (conventional) may not 
be effective for certain sites or patients, additional 

	  

Microbial 
challenge 

Immuno-
inflammator
y response 
of the host 

Connective 
tissue and 

bone 
metabolism 

Clinical 
signs of 

onset and 
progressio

n of the 
disease 

Genetic Risk Factors 

Aquired risk factors and the environment Products of tissue 
destruction and 
environmental 

changes 

 Antibodies 

PMN
s 

 Antigens 

LPS 

Othes 
virulence 
factors 

Citokyn
es 

Citocin
as 
Prostanoi

de 

Metalo 
Protein
ases de 
Matriz 

Matrix 
metallopr
oteinases 

Figure 1. Biological mechanisms of periodontal disease.
Legend: PMN = polymorphonuclear; LPS = lipopolysaccharides. 
Source: adapted from Kornman11.
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use and demonstrates its important antimicrobial effect on 
Gram-positive and Gram-negative bacterias15.

Clinical presentations

Despite having been developed several products 
with chlorhexidine as active ingredient (mouthwash, gels, 
sprays, toothpasts and varnishes), the solutions and the 
soft arrays (chip) for subgingival application that received 
greater attention in the AP treatment.

The idea of irrigating the periodontal pocket with 
chlorhexidine solutions (0.12 or 0.2%) was tested by the 
researchers to achieve therapeutic levels in the environment. 
Some have adopted the subgingival irrigation through 
a syringe as an adjunct to treatment convencional16-20, 
while others evaluated the effect of chlorhexidine as part 
of ultrasonic instrumentation21-22. None of these studies 
found additional clinical effects the use of chlorhexidine 
as solution, when compared to treatment with manual 
scaling and root planning or with ultrasonic device (using 
water as solution).  

 In some single-stage protocols for the treatment 
of AP, chlorhexidine (solution, spray and gel) is indicated 
as an adjunct efficient, being associated with better clinical 
microbiologic outcomes23-25. However, in recent years, was 
published a systematic review that assessed the effects of 
debridement in single-stage (with or without antiseptic) and 
conventional therapy in patients with chronic periodontitis. 
This study did not find a relevant clinical advantage among 
the protocolos26.

 Other clinical presentation widely investigated 
is the chip with chlorhexidine gluconate (2.5 mg). In a 
multi-center study, Soskolne et al.27, found a statistically 
significant reduction in the clinical attachment level 
(CAL) in the group treated with chlorhexidine chip and 
scaling and root planning (SRP) compared to the control 
group (only SRP) at 6 months of follow-up. Jeffcoat et 
al.28 conducted a multi-center randomized controlled 
study where they suggested the use of chlorhexidine 
chip as safe and effective for the treatment of chronic 
periodontitis. Another study evaluated the efficacy of 
chlorhexidine associated with chip SRP compared to 
treatment with SRP. The authors reported a significant 
reduction in levels of matrix metalloproteinase-8 (MMP-
8) in gingival crevicular fluid of the test group (SRP + 
chip) for a period of 6 months and have not found 
differences when analyzed the clinical parameters29. 
However, Duarte et al. analyzed the additional effect of 
chlorhexidine chip to conventional treatment (SRP). The 

For that, the use of an antimicrobial should be 
considered when the professional is facing many severe 
episodes. The interruption of disease course and the 
conservation of clinical results achieved should be the 
focus of the periodontist.

Therefore, the study purpose is to review the 
options presented in the literature regarding treatment 
protocols of the AP that include chemical adjuncts. In 
addition, demonstrate which antimicrobials present better 
results, when associated with conventional therapy, taking 
into consideration their clinical implications and the overall 
health of patients. 

Use of chemical adjuncts

The chemical adjuncts shown in the literature for 
the AP treatment can be didactically divided in: local and 
systemic.

Local

The biggest challenge for local antimicrobials 
agents is the maintenance of therapeutic levels in 
subgingival region for a suitable period of time.

Antiseptics  

Several antiseptics have been tested for inhibiting 
biofilm formation and most have shown little or no 
effect on formed biofilm or installed disease. Because of 
this, these agents act normally more in a preventive than 
therapeutic way. The antiseptic that present good clinical 
results are able to inhibit the development of biofilm and 
consequently prevent the occurrence of gingivitis. The 
literature mentions multiple agents with antimicrobial 
action and some vehicles for administration of these agents 
(for review12-13), being the majority information related to 
mouthwash and toothpastes.

 Among the antiseptics associated with the 
treatment of AP, chlorhexidine (bisbiguanide antiseptic) is 
certainly the most studied, although it is also associated 
with the immediate maintenance of results achieved with 
conventional therapy (preventive effect).

Chlorhexidine

Chlorhexidine, despite some side effects, time-
dependent and concentration used, perhaps represents 
the only chemical agent employed as a substitute, not a 
helper, for mechanical oral hygiene practices to patients 
with healthy periodontium14. Information about the 
toxicology of chlorhexidine confirms its safety for intraoral 
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study showed that the adjuvant was unable to promote 
improvement in clinical and microbiological parameters, 
when compared to the SRP after 9-month follow-up30. 
Recently, another study found better clinical results 
with the use of chlorhexidine chip associated with SRP 
(reduction in probing depth (PD) and gain in CAL) in 
patients with PA30.

Antibiotics

Although there are a large number of antibiotics, 
few of these drugs are used for local application. These 
antimicrobials may be rapidly diluted by gingival crevicular 
fluid greatly affecting his performance within the 
periodontal pocket, this being the greatest challenge for 
local agents.

The Chart 1 mentions clinical presentations of 
different antibiotics used in the treatment of chronic 
periodontitis, in recurrent sites to conventional therapy or 
SPT fase, since these can target research with AP:

Photodynamic therapy

Photodynamic therapy (PDT) is based on the 
activation principle of a substance (dye) activated 
by a light source with a wavelength (λ) suitable. The 
photomodifications that occurred in this dye will produce 
singlet oxygen and free radicals, substances that are 
cytotoxic to bacteria. PDT’s ability to induce the death of 
periodontium pathogens has been demonstrated in studies 
with animals32.

In recent years, two studies have examined the 
effect of PDT in the treatment of patients with AP. In 
the first study, de Oliveira et al. found clinical outcomes 
similar to SRP and PDT in PD sites ≥ 5 mm after 3 months 
of follow-up33. The tumor necrosis factor (TNF-α) and 
the ligand receptor activator of nuclear factor kappa B 
(RANKL) are cytokines related to connective tissue and 
bone destruction. Preliminary results of these cytokines 
levels in gingival crevicular fluid of patients with PA were 
similar when compared SRP and PDT34. Despite this, the 
researchers warn of the need for more studies to prove 
these results. Azarpazhooh et al.35 published a systematic 
review and meta-analysis where articles were analyzed for 
the therapy of chronic and aggressive periodontitis. The 
PDT as independent or associated with the treatment was 
not exceeding SRP only.

The Chart 2 summarizes the evidence presented 
by the literature and suggests clinical protocols that use 
locally auxiliary therapy:

Agent Vehicle / Formulation

Tetracycline fiber 25%

Metronidazole gel 25% 

Doxycycline biodegradable matrix 8.5% 

Doxycycline biodegradable gel 15% 

Minocycline gel or ointment 2%

Minocycline microcapsules

Comparison

gel (metronidazole) 25% x ointment 
(tetracycline) 3%

ointment (minocycline) 2% x 
fiber (tetracycline) 25% x gel 

(metronidazole) 25% 

Chart 1. Antibiotics administered locally.

Source: Adapted from Hanes & Purvis7.

The authors of this review concluded that the 
Minocycline (gel and microcapsules) and Doxycycline (gel) 
were the agents that provided an added benefit to clinical 
parameters (PD and CAL) in the treatment of periodontal 
disease.

 A few researchers analyzed the use of these agents 
in the treatment of AP. In 2006, Ağan et al.31 published a 
pilot study where they analyzed the effect of doxycycline 
gel application (10%) in levels of MMP-8 in patients with 
chronic and aggressive periodontitis. The authors found no 
significant difference between the groups (only SRP and 
doxycycline gel + SRP).

Therapy Suggested protocol Evidences and 
references

Chlorhexidine

-Irrigating subgingival
(syringe or  ultrasonic 
debridement);
-Solution, spray, gel;
-Chip

Weak17-31

Doxycycline -Gel (10%) Weak32

Photodynamic 
therapy

-Laser dyodo (λ= 660 nm
1 min) + fenotiazina dye Moderated34-36

Chart 2. Evidence and clinical protocols suggested for local adjuncts.

Systemic

Antibiotics

The literature presents numerous studies 
that describe the effects of systemic antibiotics 
administration in the treatment of periodontal disease. 
Unfortunately, the studies have great heterogeneity on 
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the type of antibiotic, dosage, duration, tracking time 
and population analyzed.

In recent years, were published two systematic reviews 
that report the benefits of the systemic antibiotics use in the 
treatment of AP, showing better clinical results (PD reduction 
and CAL gain) when compared to conventional therapy. In 
addition, the use of these protocols offers better results in 
cases of AP, in relation to chronic cases8-9. Nevertheless, it is 
still not possible to say what the best antimicrobial agent and 
treatment protocol that should be recommended. To Herrera 
et al.9, spiramycin and the association between amoxicillin and 
metronidazole together with SRP, demonstrated a statistically 
significant benefit in PD reduction and CAL gain in deep 
pockets, respectively. Haffajee et al.8, found a significant CAL 
gain in the cases treated with tetracycline and metronidazole. 
In addition, the initial data of amoxicillin + metronidazole 
have shown positive clinical effects. 

The use of amoxicillin + metronidazole as an 
adjunct to the non-surgical therapy (single-stage) showed 
superior clinical results to the conventional treatment 
in patients with generalized AP after 6 months follow-
up (short-term)36. Another point in the studies analyzed 
concerns the changes in microbiological profile provided 
by amoxicillin + metronidazole. Valenza et al.37 found no 
change in the subgingival microbiota of patients with AP 
after 12 months, however, most of the studies relates a 
favorable change in the microbiological profile of patients 
who use these antimicrobial association38-39. In addition, all 
report favorable clinical results (no control group) or better 
than conventional treatment38-39. When this association 
(amoxicillin + metronidazole) was compared with another 
protocol (doxycycline), both provided improvement in clinical 
and microbiological parameters in 3 months follow-up40.  

Other protocols have also been tested and 
compared with each other. The association of amoxicillin and 
metronidazole or metronidazole only provided a beneficial 
effect on clinical (PD) and microbiological outcomes. 
Doxycycline, however, failed to demonstrate benefits to 
conventional therapy in patients with generalized AP41. On 
the other hand, Machtei et al.42 when compared the effect of 
doxycycline and amoxicillin + metronidazole as adjuncts to the 
non-surgical therapy, found similar improvements in clinical 
and immunological parameters evaluated, recommending 
the use of both antibiotic regimes. Azithromycin is another 
who presented antimicrobial clinical benefits (PD and CAL) 
in AP treatment when associated with the SRP for a period 
of 12 months. In addition, the researchers noted that this is a 
protocol that requires less time and dosage, which facilitates 
the patient’s collaboration43. 

Another study evaluated the effect of patients 
partial adhesion of prescribed antibiotic regime, amoxicillin 
+ metronidazole, in non-surgical AP treatment. Within the 
limitations of this study design (patients report), the data 
suggested that incomplete adherence to the prescribed 
adjunct for 7 days were associated with worse clinical 
outcomes analyzed (PD and CAL)44. 

The right moment to indicate the systemic antibiotic 
was also evaluated in patients with AP. Kaner et al.45 analyzed 
the effect amoxicillin + metronidazole immediately after SRP 
or 3 months after initial therapy (including subgingival re-
instrumentation at this stage for this group). The findings, 
after 6 months, indicated a further PD reduction and 
greatest gain in CAL on statistically significant in the group 
that received antibiotics immediately after SRP.

Anti-inflammatory

A pilot study published in recent years evaluated 
the effect of anti-inflammatory drug etoricoxib as adjuvant 
to SRP in AP treatment. The etoricoxib was unable to 
promote additional benefits to clinical parameters when 
compared to conventional treatment46.

Another study has demonstrated clinical benefit 
(PD reduction in deep pockets) when loxoprofen was 
associated with SRP in patients with periodontal disease, 
not being specified the subtype disease47.

The Chart 3 summarizes the evidence presented 
by the literature and suggests clinical protocols that use 
auxiliary systemic therapies:

Therapy Suggested protocol Evidences and 
references

Antibiotics

Spiramycin -1,5 UI, 2x/dia, 14 days Weak11

Amoxicillin + 
Metronidazole

-500mg + 500mg, 3x/day, 7
days;
-500mg + 400mg, 3x/day, 14
dias

Strong10,11,37-43

Doxycycline -200mg (1° dosage) and 
100mg,
1x/dia, 14 days

Weak41-43

Tetracycline -250mg, 4x/day, 14 days Weak10

Metronidazole -250mg, 3x/day, 7 days;
-500mg, 3x/day, 7 days

Weak10,42

Azithromycin -500mg, 1x/day, 3 days Moderate44

Anti-inflammatory

Etoricoxib -120mg, 1x/day, 7 days Very weak48

Loxoprofen -60mg, 1x/day, 28 days Very weak49

Chart 3. Evidence and clinical protocols suggested for systemic adjuncts.
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Local x Systemic

Few comparative studies have assessed which 
administration route of the chemical adjuncts would lead 
to better clinical results in AP treatment.

Purucker et al.48 analyzed the effectiveness of 
association between tetracycline impregnated fibers (local) 
and amoxicillin + clavulanic acid (systemic) administered 3 
months after SRP in AP treatment. The results indicate similar 
clinical parameters after 9 months of observation period. As 
previously reported, the best results seem to be obtained 
with systemic antibiotic administration in conjunction with 
or immediately after conventional therapy45.

Another study compared the use of chlorhexidine 
chip (local) and amoxicillin + metronidazole (systemic) as 
adjuncts to conventional therapy in patients with AP. The 
association with systemic antibiotics has been shown more 
effective in clinical measures rehabilitation49.

In the light of the small number of participants 
of this comparative analysis studies makes it difficult to 
establish a proper conclusion.

DISCUSSION

When it analyzes the auxiliary local therapies, most 
studies demonstrate an additional effect in CAL gain when 
using the chlorhexidine chip in the chronic periodontitis 
treatment. Although Duarte et al.30 found favorable 
clinical outcomes with the chlorhexidine chip use, there 
are no studies or consistent evidence that recommend its 
indication for the AP treatment.

In the case of antibiotics administered locally, the 
literature also presents few studies for the AP treatment. 
The pilot study of Aλan et al.31 involved patients with 
chronic and aggressive periodontitis and no statistically 
significant differences were found between the groups. 
Therefore, also for the local antibiotics, at the present 
moment there is no scientific evidence to justify its use 
in the AP treatment. Further studies with standardized 
methodologies are needed to determine any additional 
benefit of this protocol type.

Recently, two papers found favorable results as the 
use of PDT in the AP treatment33-34. Nevertheless, further 
studies are needed to prove the real importance of this therapy.

In relation to systemic adjuvants literature shows 
a large number of studies. In this context, antibiotics 
are the most researched drugs. Most studies point to a 
further clinical effect when antibiotics are part of the AP 
treatment protocol. In addition, the association of these 
antimicrobial drugs seems to be the current focus of 
research. As in the case of amoxicillin + metronidazole, 
good results presented are due to wide spectrum of action 
provided. Metronidazole affects specifically the anaerobic 
oral flora, including P. gingivalis, T. forsythia and T. 
denticola, microorganisms attached to the red Socransky’s 
complex50, while A. actinomycetemcomitans, an optional 
anaerobic bacterium, appears to be widely opposed by the 
amoxicillin38-39,41.

The anti-inflammatory effect in the AP treatment 
was not observed. In addition, the studies with these drugs 
have inconsistent data and, therefore, do not allow any 
indication46-47.

FINAL CONSIDERATIONS

The local chemical adjuvants are quite used in the 
chronic periodontitis treatment in refractory or recurrent 
sites. However, his indication in the AP treatment needs to 
be better understood.

Although most studies show benefits in the 
conventional treatment and systemic antibiotics, it may 
be impossible to advocate a single protocol for all cases 
of AP. Susceptibility factors; pathogenesis and subgingival 
micro flora do not appear to be identical to all patients 
affected by this disease form. The biggest challenge in 
the diagnosis and treatment of these patients may be in 
individual risk analysis that should include microbiological 
tests for recognition of subgingival micro flora to indicate 
a specific treatment protocol, since these changes seem to 
be specific.
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