YAK: 616.314-002.4-085.33:615.33 DOI: 10.20969/VSKM.2026.19(1).118-122

Etiotropic therapy of aggressive periodontitis:
Contemporary antibiotic regimens
and their effectiveness
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Abstract. Introduction. Aggressive periodontitis is a rapidly progressing periodontal disease characterized by swift
destruction of the periodontal complex tissues with minimal clinical signs of inflammation. Despite the paucity of symptoms,
the disease is accompanied by significant bone loss, which often leads to diagnostic challenges. Aim. To conduct a
systematic analysis of contemporary antibiotic regimens for the treatment of aggressive periodontitis, evaluating their
efficacy, pharmacological characteristics, and clinical advantages based on global literature data. Materials and Methods.
A comprehensive search and critical analysis of scientific publications indexed in Scopus, Web of Science, and PubMed
was performed. The study included publications focused on etiotropic therapy for patients with various forms of aggressive
periodontitis, published between 2015 and 2025, with a minimum follow-up duration of six months. Experimental studies
and case reports were excluded. In total, 55 publications were analyzed. Results and Discussion. It was found that in
clinical practice, the most frequently used antibiotics for the treatment of aggressive periodontitis include macrolides (500
mg once daily for 3 days), fourth-generation fluoroquinolones (400 mg once daily for 7 days), as well as combination
regimens comprising B-lactam antibiotics with nitroimidazoles, with dosage and course duration varying across studies.
The preference for macrolides and fluoroquinolones is primarily based on their favorable pharmacokinetic properties,
particularly their ability to penetrate deeply into inflamed tissues and accumulate within innate immune effector cells.
Combination of amoxicillin and metronidazole demonstrates a pronounced synergistic effect, including suppression
of matrix metalloproteinase production and broad-spectrum antibacterial coverage encompassing both aerobic and
anaerobic pathogens. Interregional variations observed in microbial composition underscore the necessity of personalized
etiotropic therapy tailored to local microbial profiles and pathogen susceptibility. Conclusions. Despite extensive
research into the etiotropic management of aggressive periodontitis and endorsement of the antibacterial approach by
leading professional associations, a standardized treatment protocol has not yet been established. The synthesized
evidence emphasizes the importance of individualized antibiotic therapy, taking into account the microbial spectrum,
clinical course, and pathogen sensitivity. Future research prospects involve enlarging sample sizes and conducting
comparative analyses of different antibiotic regimens to enhance the efficacy of aggressive periodontitis management.
Keywords: aggressive periodontitis, antibiotic therapy, etiotropic treatment, microbial spectrum, macrolides,
fluoroquinolones, clinical efficacy
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STUOTPONHAA Tepanus arpecCUBHOro NnapoaoHTUTA:
COBpPEeMEeHHbIe CXeMbl aHTubOakKkTepumasibHOM Tepanum
n nx aPpPekKTUBHOCTDL

3.A. laiibynnaes’
'EMU University, 100104, Y36ekuctaH, TawikeHT, ya. Mykummn, 7/1

Pedhepat. BBeaeHue. ArpeccrBHbI NApOAOHTUT NpeacTaBnseT cobon ObICTPO nporpeccupytollee NapogoHTONorm-
Yyeckoe 3aboneBaHne, XxapakTepusyrLeecs CTPEMUTENBHON OECTPYKLUMEN TKaHEN NapoAoHTanbHOro KOMMekca npu
MUHUMarbHBIX KITMHUYECKNX NPOSIBEHNSAX BOcnaneHus. HecMoTps Ha CKyaHyro cuMnTomaTuky, 3abonesaHune conpo-
BOX/AETCSA 3HAYUTENBHOW NOTEPEN KOCTHOW TKaHW, YTO HEPEAKO NPUBOAMT K AnarHocTu4eckum ownodkam. Liens. Mpo-
BECTW CMCTEMAaTUYECKMIN aHanM3 CoOBPEMEHHbIX CXeM aHTMBMOTUKOTEpanMn arpeCCMBHOMO NapOAOHTUTA, OLEHUTL UX
3 heKTUBHOCTL, hapMakoormiyeckne 0CO6EHHOCTU U KIIMHUYECKNE MPEMMYLLIECTBA HAa OCHOBaHUM AaHHbLIX MUPOBOWA
nutepatypbl. MaTepuansi n MeToAbl. BbiNONHeEH yrnyO6néHHbIN MOUCK Y KPUTUYECKUIA aHanNmn3 Hay4HbIX nNyonukauunin,
BKMOYEHHbIX B 6a3bl AaHHbIX Scopus, Web of Science n PubMed. B nccnegosaHue Bowwiv paboTbl, NOCBALLEHHbIE
3TUOTPOMHOW Tepanuu NauMeHToB C pa3nuMYHbIMU hOpMaMmM arpecCcMBHONO NapofoHTUTa, onybnukoBaHHble B 2015-
2025 rr., ¢ ANUTENbHOCTLIO HabnoaeHNs He MeHee 6 MecsueB. VcKnoYeHbl SKCneprMeHTarnbHble UCCnefoBaHus y
KNHWYeckune crnyyau. Beero npoaHanuanposaHo 55 nybnukaumin. PesynstaTtbl n Ux obcyxaeHue. YCTaHOBNEHO, YTO
B KITMHMYECKON NPaKTUKE NEYEHNs1 arpeCCUBHOIO NapodoHTMTa HanborbLuee pacnpoCcTpaHeHMe NoyYnnm aHTMomno-
TUKM psiAa Makponuaos (B ctaHaapTHoM fosvposke 500 mMr 1 pas B CyTkU Ha NPOTsbkeHUU 3 aHeNn), PTOPXMHOMOHDI |V
nokornexust (400 mMr 1 pa3 B CyTKM B TeYEHNE 7 OHEN), a Takke KOMOVHUPOBAHHbIE CXEMbI, BKMOYatoLme B-nakTamHble
aHTMbakTepuarnbHble NpenapaThl B COMETaHWUMU C HATPOUMUAA30MNaMU, BapbUPYHOLLIMECS NO A403MPOBKE N ANUTENbHOCTH
Kypca. MpenmyLLecTBEHHbI BbIOOP MaKpOnNUaoB 1 (hTOPXMHONOHOB 06YCNOBMEH UX BnaronpuaTHbIMU (hapMakoKUHe-
TUYECKUMW XapaKTepUCTUKaMMK, B YACTHOCTU CMOCOBOHOCTLIO K rry6OKOMY MPOHUKHOBEHMIO B BOCMANEHHbIE TKaHW U
aKKyMynsuum B KneTkax-adpdektopax BpOXKAEHHOrO MMMyHUTETA. KoMBMHALMSA amMOoKCUUMnnuHa u MeTpoHuaasona
OEMOHCTPUPYET BbIPaXXeHHbIN CUHEPTreTUYECKU 3P dEKT, CONMPOBOXAAIOLLMINCS NOAABNEHNEM NPOAYKLMN MATPUKCHBLIX
MeTannonpotenHas n obecnevyeHmemM LLUMPOKOTro aHTUBaAKTEPUANbLHOMO NOKPLITUSA, BKITFOYAKOLLETO Kak aspobHble, Tak 1
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aHaspoObHble NaToreHbl. YCTaHOBMEHHbIE MEXPErmoHarnbHble pasnuyns B CTPYKTYpe MUKPOOMOTbI MOAYEPKMBAIOT He-
06x0aMMOCTb NEPCOHANMU3MPOBaHHOIO BblIBOpa 3TVOTPOMHO Tepanum, OPUEHTUPOBAHHOTO Ha FIoKasibHble 0COBEHHOCTY
MUKPOOHOrO CnekTpa v 4yBCTBUTENBHOCTM BO30yauTenen. BoiBogbl. HECMOTPS Ha akTMBHOE M3yYeHUe STUOTPOMHOMN
Tepanun arpeccyBHOrO NapoAoHTUTa ¥ NOAAEPXKKY aHTMBakTepuanbHOro Noaxofa BeAyLMMU NpodeccroHanbHbIMU
accoumaumnsamMm, eamHbll NPOTOKON NeveHus oTcyTcTByeT. CUcTeMaTM3npoBaHHble AaHHbIe NOAYEPKMBAOT Heobxoam-
MOCTb MHAMBUAYaNbHOro BbIGopa aHTMbakTepranbHOM Tepanum ¢ y4EToM MUKPOBHOTO CriekTpa, KMMHUYECKOTro TeHEHNS
N YyBCTBUTENbLHOCTM Bo3byauTenen. MNepcnekTrBbl AanbHENLWLNX UCCNEAOBaHUIN CBA3aHbl C pacLuMpeHnemM BblGOpok
W CpaBHUTENbHLIM @HanM3oM PasfUyHbIX CXeM aHTUMBMOTUKOTEpanuu AN NOBbIWEHUS 3PPEKTUBHOCTU NeYeHns
arpeccuBHOro NapofoHTUTa.

KnioueBble cnoBa: arpeccuBHbI NAPOAOHTUT, aHTUbaKTepuanbHas Tepanus, 3TUOTPOMNHOE feyYeHne, MUKPOOHbIN
CMNEKTP, Makponuabl, (OTOPXMHOSOHbI, KNMHMYecKkasd apPeKTUBHOCTb

Ansa untupoBaHua: MNanbynnaes 3.A. OTMOTPOMNHAsA Tepanus arpeCCMBHOMO NAPOAOHTUTA: COBPEMEHHbIE CXEMbI aHTW-
DakTepuanbHoi Tepanuu 1 nx 3POEKTUBHOCTL // BECTHUK COBPEMEHHOW KNMHUYECKOW MeauumHbl. — 2026. — T. 19,

Bbin. 1. — C. 118-122. DOI: 10.20969/VSKM.2026.19(1).118-122.

ntroduction. Aggressive periodontitis in the

modern classification refers to acute periodontal
diseases, with rapid or, in some cases, lightning-
fast development of the pathological process in the
tissues of the periodontal complex, significant loss
of a large volume of bone tissue with minimal clinical
manifestations and subjective complaints from the
patient. Quite often, during a clinical examination,
there are no significant inflammatory changes in the
oral cavity, which very often leads to diagnostic errors
due to the visible weak inflammatory response of the
tissue. Alarge number of publications have appeared in
the modern literature on the role of immune mechanism
imbalance both in the oral cavity and in the body as
a whole, while a large number of microorganisms
are not always isolated from the periodontal pockets’
characteristic of aggressive periodontitis. All of
the above is not proportional to the severity of the
developing destruction of the periodontal complex
tissues [1, 2, 3]. Initially, aggressive periodontitis as
an independent nosologically unit was classified in the
1990s by the American Academy of Periodontology
[4], according to which periodontal pathology was
divided into “aggressive” and “chronic” forms based
on the course of the pathological process. Around the
same time, this classification was supplemented with
an assessment of the prevalence of the pathological
process, which led to the division into “generalized”
and “local” forms of periodontal pathology. An analysis
of the scientific literature has led to the conclusion
that most scientific research focuses on the etiology
and pathogenesis of the chronic form of periodontal
inflammation, as it is the most common in the population.
It is known that aggressive periodontitis is quite rare,
with a prevalence of no more than 1-3% in developed
countries in Europe and the USA, while in Central Asia,
Russia, and African countries, the prevalence increases
to 5-7% of the population [4,5]. From the point of view of
a practicing dentist, aggressive periodontitis, as a rule,
does not have a pronounced inflammatory picture in the
periodontal region. Patients may have a small amount
of dental plaque and biofilms, but when performing an
overview X-ray of the periodontal region, pronounced
bone tissue destruction is revealed. In the literature,
many researchers explain this phenomenon by the
formation of an imbalance in the local immunity of the
periodontal region and its nonspecific defense factors
(the state of effector cells) [7,8]. The clinical course of
aggressive periodontitis is characterized by recurrent
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episodes with a frequency of once every 3-4 months;
in unfavorable, rapidly progressive cases, there may be
no remissions [9]. At the beginning of the 21st century, a
sufficient number of scientific publications appeared on
the role of hereditary factors as the leading etiological
factor in the development of aggressive periodontitis.
However, today this trend towards identifying the
leading etiological factor and considering aggressive
periodontitis from the perspective of monocausalism
has practically disappeared [3, 5]. Most authors agree
on the polyetiological nature of aggressive periodontitis
development with the mandatory participation of an
external etiological factor in the form of pathogenic
microorganisms. There are a sufficient number of
studies in the literature describing the main types
of microorganisms that have high invasive and toxic
properties on periodontal tissues. To date, more than
400 types of microorganisms have been identified in
the periodontal region that are capable of disrupting
the protective barriers of the periodontal region to
one degree or another. However, scientists agree
that of this species diversity, only three have the
greatest ability to invade the periodontal mucosa,
namely Aggregatibacter actinomycetemcomitans,
Porphyromonas gingivalis and Tannerella forsythia [10,
11]. At the same time, a large number of studies have
been devoted to the study of the pathogenic properties
of Aggregatibacter actinomycetemcomitans as the
main causative agent of periodontal disease [12, 13].
In recent years, studies have been published on the
pathogenicity and tropism to the periodontal disease
mucosa of Prevotella intermedia and Treponema
denticola [14]. In view of the above, a systematic
approach to the choice of antibiotic therapy is relevant
for the treatment of aggressive periodontitis, since
the physician must take into account that this form of
pathology develops rapidly against the background of
an erased course of the pathological process [15, 16].

The literature already contains descriptions of
studies devoted to the selection of antibiotic therapy, its
dosage, regimen, and frequency of administration, as
well as the assessment of local and general application
[17]. Despite the caution surrounding the prescription
of antibacterial therapy in European countries and the
USA, both the European Federation of Periodontology
and the American Academy of Periodontology support
the additional use of antibacterial therapy in the
treatment of aggressive periodontitis [18, 19]. Despite
the annual consensus reports and protocols, there is no
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unified protocol and regimen for prescribing antibiotic
therapy for aggressive periodontitis [20, 21].

This served as the aim of the present study —
to analyze the most effective methods and dosing
regimens of antibiotic therapy in patients with aggressive
periodontitis based on the literature.

Materials and Methods.

A search and in-depth analysis of current scientific
literature data on improving the effectiveness of
aggressive periodontitis treatment and developing
algorithms and treatment regimens for aggressive
periodontitis antibiotic therapy was performed.

Inclusion criteria: Analysis of scientific papers
devoted to the problem of etiotropic treatment of patients
with various forms of aggressive periodontitis published
from 2015 to 2025 with a study period of at least 6
months. All papers are published in the Scopus, Web
of Science, and PubMed scientific citation databases.

Exclusion criteria: experimental studies and
descriptions of clinical cases.

Results and Discussion.

As a result of an in-depth search using an artificial
intelligence system, 55 publications were included in the
study. Most of the scientific papers were published by
scientists from Europe and the USA[20, 22, 23], Turkey
[24, 25], and others. The minimum study duration was
6 months, and the maximum was 4 years [26].

Scientific studies have examined the mechanisms of
action and clinical efficacy of various antibacterial agents
and their combinations in the management of aggressive
periodontitis. Fourth-generation fluoroquinolones were
administered at 400 mg once daily for a 7-day course,
while macrolides were prescribed at 500 mg once daily
for a 3-day course [27]. In the case of combination therapy
involving semisynthetic penicillins and 5-nitroimidazole
derivatives, diverse dosing regimens were applied:
both agents at 500 mg three times daily for 7 days, or
the penicillin derivative at 500 mg combined with the
nitroimidazole at 250 mg three times daily for 7—10 days,
or the penicillin at 875 mg with the nitroimidazole at 500
mg twice daily for 10 days, and alternatively, the penicillin
at 375 mg combined with the nitroimidazole at 250 mg
three times daily for 7 days [28].

Each ofthe drug dosing regimens was proposed by the
authors as the most effective, with clear advantages over
standard dosing regimens [29]. The pharmacokinetics
and pharmacodynamics of antibacterial drugs from
the macrolide and fluoroquinolone groups, their
ability to accumulate in biological fluids, including
mixed saliva, and selectively inhibit the activity of the
main pathogenic microorganisms (Aggregatibacter
actinomycetemcomitans, Porphyromonas gingivalis,
and Tannerella forsythia) [30].

The authors evaluate the preference for macrolides
based on their ability to accumulate in the primary
inflammatory focus and penetrate segmented neutro-
phils and epithelial cells [31]. In addition, the main
factor in choosing macrolides and fourth-generation
fluoroquinolones is the convenient dosage regimen and
duration of treatment: 400 mg once daily or 500 mg once
daily, respectively, with a total duration of treatment from
3 to 7 days, which allows avoiding the main side effects
of antibiotic therapy [32, 33]. The pharmacokinetics of
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macrolides are based on a long half-life of up to 65
hours, which allows the drug to remain in the gingival
mucosa at therapeutic concentrations for up to 7 days
after the completion of the course of antibiotic therapy.
Delivery to the tissue is carried out through a system
of mononuclear cells (phagocytes, neutrophils) that
are directed to the site of inflammation by chemotaxis.
There are a number of studies confirming that the more
severely the tissue is damaged by inflammation, the
more effector cells are directed there, and therefore,
the higher the local concentration of the drug [34]. The
active substance penetrates the phagocytic cells and
fibroblasts and accumulates in them, increasing its
intracellular concentration by 10 to 100 times compared
to the extracellular concentration. During active killing,
the phagocyte is destroyed, releasing a significant
amount of the drug [35, 36].

The prescription of a combination of semisynthetic
penicillins and 5-nitromidazole derivatives (amoxicillin
+ metronidazole) by doctors in the etiopathogenetic
treatment of aggressive periodontitis is quite widespread
due to their synergistic antibacterial action, covering
a wide range of pathogens [37,38,39]. According to a
number of authors, drugs from the group of semisyn-
thetic penicillins (amoxicillin) disrupt the synthesis
of membrane protein in bacterial cells, i.e., disrupt
the synthesis of the cell wall, while 5-nitroimidazole
derivatives (metronidazole) damage the DNA molecule
of the bacterial cell and have a bactericidal effect. Thus,
the combination of these groups of drugs increases
the number of destroyed microorganisms, ensuring
complete coverage of a- and anaerobic microorganisms
associated with aggressive periodontitis without causing
a high risk of antibiotic resistance [40, 41, 42].

In combination with clavulanic acid, amoxicillin
(Amoxiclav, Augmentin) can also be used to suppress
B-lactamase-producing bacteria [43]. This enzyme
is secreted by microorganisms to destroy penicillins,
therefore the use of clavulanic acid will neutralize it and
restore sensitivity to amoxicillin, thereby increasing the
effectiveness of therapy [44].

The advantage of using a combination of amoxicillin
and metronidazole is its ability to reduce the expression
of matrix metalloproteinases. It is known that the main
groups of anaerobic pathogens associated with the
development of aggressive periodontitis stimulate the
production of major pro-inflammatory cytokines, which
at high concentrations are capable of activating matrix
metalloproteinases in gingival tissues [45].

The combination of these drugs with mechanical
cleaning (scaling and root planing) is more effective than
drug monotherapy, reducing pocket depth, reducing
gingival bleeding, and restoring attachment [46].

Recently, scientific data has emerged indicating
the peculiarities of the microbial content of periodontal
pockets depending on the patient’s region of residence
and race [47]. Therefore, using the same generally
accepted etiotropic treatment regimens is not always
justified and does not produce a pronounced clinical
effect. Therefore, in addition to the mandatory
determination of the microbial profile, it is necessary to
determine sensitivity/resistance to the drug and evaluate
the tolerability of the dosage regimen [48, 49].
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To determine the effectiveness of etiotropic therapy 8.
with antibiotics at a given time, there is currently a scale
for its assessment based on the following key factors.

The main ones are the form of the pathological process

with localization of the focus, tartar or soft dental plaque ~ ©-
deposition, depth of periodontal pocket, degree of
bleeding, drug dosage regimen, drug side effects, and 4o
microbial resistance [50].

For an in-depth analysis of the effectiveness of
etiotropic therapy in the pathogenesis of aggressive
periodontitis, even larger sample sizes and studies are
needed, providing statistical evaluation and comparative
characteristics of various regimens for the use of 12
antibacterial drugs in aggressive periodontitis.

Conclusions. To sum up the above, it can be 13,
concluded that despite the described mechanisms
of action of the main groups of antibacterial drugs,
interest in antibacterial therapy for aggressive
periodontitis remains quite high. In the analyzed 14.
literature, most authors emphasize not only the study
of drug combinations, but also the dosage regimen and
selection of the most effective dose with minimal side 15
effects, as well as the determination of sensitivity to
antibacterial drugs in case of ineffective therapy.
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Heknapayusi o puHaHcoebIx u Opyaux e3au-
MoomHouweHusix. Aemop paspabomar KOHUEenuur u
dusaliH uccrnedosaHusi, a makxe Harucarsn pPyKornuch.
Aemop He nonyyasn eoHopap 3a uccriedogaHue.
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