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Abstract
The problem of chronic periodontitis (CP) is actively discussed due to the recognition of the fact that periodontal 
microbial damage is closely related to a number of systemic diseases and probably plays an important role in the 
occurrence of comorbid pathology.
The aim of the meta-analysis was to characterize the composition of the subgingival microbiome and to determine 
the peculiarities of the formation of associations of the new periodontal pathogen Filifactor alocis with other I and 
II order periodontal pathogenic bacteria, as well as with the commensal bacteria colonizing this biotope.
The study presents data of patient examination with obligatory use of polymerase chain reaction methods and 
sequencing of 16S rRNA genes in 1529 healthy individuals and 2394 patients with CP, 136 patients with CP and 
concomitant atherosclerosis, 258 patients with CP and concomitant type 2 diabetes mellitus. It was confirmed that 
the basis of the oral microbiome under normal circumstances is composed of representatives of microaerophilic 
streptococci, corynebacteria, lactobacilli, as well as representatives of the Veillonella and Sphingobacterium 
genera. 16S sequencing and bioinformatic analysis allowed us to specify the taxonomic place of the new pathogen 
F. alocis, as well as representatives of normal microbiota in CP and comorbid somatic pathology. 
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Поддесневой микробиом при заболеваниях пародонта  
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Аннотация
Проблема хронического пародонтита (ХП) активно обсуждается в связи с признанием того факта, что ми-
кробное поражение пародонта тесно связано с рядом системных заболеваний и, вероятно, играет важную 
роль в возникновении коморбидной патологии. 
Цель метаанализа — характеристика состава поддесневого микробиома и определение особенностей 
формирования ассоциаций нового пародонтопатогена Filifactor alocis с другими пародонтопатогенными 
бактериями I и II порядка, а также комменсальными бактериями, колонизирующими данный биотоп. 
В исследовании представлены данные обследования пациентов с обязательным использованием методов 
полимеразной цепной реакции и секвенированием генов 16S рРНК у 1529 здоровых лиц и 2394 пациентов 
с ХП, 136 человек с ассоциацией ХП и атеросклероза, 258 человек с ассоциацией ХП и сахарного диабета 
2-го типа. Подтверждено, что основу орального микробиома в норме составляют представители микро-
аэрофильных стрептококков, коринебактерий, лактобацилл, а также представителей родов Veillonella и 
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Sphingobacterium. Проведённое 16S-секвенирование и биоинформационный анализ позволили конкрети-
зировать таксономическое место нового возбудителя F. alocis, а также представителей нормобиоты при 
ХП и коморбидной соматической патологии.

Ключевые слова: пародонтит, сахарный диабет 2-го типа, атеросклероз, поддесневой микробиом, 
Filifactor alocis, ПЦР, 16S-секвенирование
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Introduction
Chronic generalized periodontitis (CP) is a severe 

lesion of the gums and underlying periodontal tissues 
with a recurrent course, which is the main cause of tooth 
loss in middle and old aged people. In terms of preva-
lence, this pathology is the leading dental problem in the 
world among able-bodied adults, although significant 
variations in frequency have been found depending on 
age, region, climatic and social conditions (frequency 
varies from 60 to 90%) [1–3]. The socio-medical sig-
nificance of the problem of CP is constantly increasing, 
especially in connection with the growth of the disease 
of aggressive periodontitis developing at a young age 
[4, 5]. The problem of CP is actively discussed at vari-
ous congresses held under the auspices of WHO due to 
the recognition of the fact that microbial damage of the 
periodontium is closely related to a number of systemic 
diseases and likely plays an important role in the occur-
rence of comorbid pathology [5–7].

The ability of microorganisms to colonize the oral 
mucosa, periodontal tissues and tooth surfaces with the 
formation of a multicomponent structured microbial 
biofilm is extremely important from a biological point 
of view. Bacteria perform numerous metabolic, barrier 
and protective functions, contribute to the integrity of 
periodontal tissues, increase the proliferation of epithe-
lial cells, prepare the mucosal barrier to potential patho-
gen infiltration through the production of antimicrobial 
peptides and cytokines [6]. 

The key moment in the development of infec-
tious-inflammatory lesions of periodontal tissues is the 
colonization of microbial biofilm by priority pathogens 
capable of intracellular parasitism and called periodon-
tal pathogenic. The localization of this biofilm is in the 
area of the dento-gingival sulcus, and as the destructive 
process progresses, it is localized in the forming peri-
odontal pocket [8, 9]. 

Thus, the topic at hand is the subgingival microbi-
ome formed when the biofilm is colonized by both nor-
mal biotic and periodontal pathogenic bacterial species.

In 1998, S.S. Socransky et al. proposed a classi-
fication based on the study of the degree of frequency 
of identification of microflora representatives in the fo-
cus of inflammation: red, orange and other complexes, 
as well as to a greater extent representing normal and 
transient microflora — yellow, green and violet were 
identified. Porphyromonas gingivalis, Tannerlla for-
sythia (according to the old nomenclature — Bacteroi-
des forsytus), Treponema denticola [10], in particular, 
are referred to the red complex. However, at present, 
this classification has more historical significance, 
since some pathogens of aggressive periodontitis, for 
example, toxigenic serotype b actinobacillus Aggregat-
ibacter actinomycetemcomitans, were described some-
what later [11]. 

After the I Congress of Periodontologists of Rus-
sia in 2005, the concept of periodontal pathogenic bac-
teria of the first order was first introduced in the Rus-
sian literature, which possess a combination of three 
leading features: vertical and horizontal transmission of 
the infectious agent from person to person, the ability 
to intracellular parasitism, and toxicogenicity (primari-
ly the production of exotoxins), in contrast to periodon-
tal pathogens of the second order, which do not have a 
full set of these features. Three pathogens, P. gingivalis, 
T. forsythia, and A. actinomycetemcomitans, toxigenic 
serotype b, were classified as periodontal pathogenic 
species of the I order [8, 9, 12]. In further studies, di-
agnostically significant microbial number indices for 
different species of periodontal pathogenic bacteria of 
I and II orders were established, which with certain ad-
justments are presented in Table 1. 

In the development of periodontal diseases, syn-
ergistic and/or mutualistic interactions between oral 
pathogens (periodontal pathogens) are formed quite of-
ten, which are believed to contribute to the onset and 
progression of the disease. However, it should not be 
forgotten that such relationships are based on the poten-
tiation of the action of their virulence factors as agents 
of the infectious process [6, 13]. While the etiologic role 
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of P. gingivalis as a key periodontal pathogen is beyond 
doubt [14], the significance of some other hard-to-culti-
vate bacteria, which have begun to be studied according 
to modern molecular research methods, remains up to 
debate [15-17]. 

One of these microbes appears to be F. alocis, 
which has been relatively recently excluded from the 
Fusobacteria class, type Firmicutes, into a separate ge-
nus represented by a single species. As emphasized by 
E. Aja et al., F. alocis is a new member of the periodon-
tal microbiome, and it is currently proposed to be used 
as a diagnostic indicator of periodontal diseases [18]. 
However, due to the lack of genetic tools to study this 
microorganism, until recently little is known about its 
characteristics and virulence, and its importance in co-
morbid pathology has been described in very few pub-
lications [19]. This circumstance prompted us, in recent 
studies, to create a diagnostic set of primers and probes 
for multiplex polymerase chain reaction (PCR) for the 
detection of this species of periodontal pathogenic bacte-
ria [20, 21]. On the other hand, there is a clear need to an-
alyze the available data on the composition and relation-
ships of the components of the subgingival microbiome.

The aim of the meta-analysis was to characterize 
the composition of the subgingival microbiome and to 
determine the features of the formation of associations 
of the new periodontal pathogen F. alocis with other I 
and II order periodontal pathogenic bacteria, as well as 
with the commensal bacteria colonizing this biotope.

Materials and methods 
Searches were conducted in MEDLINE (via 

PubMed), EMBASE, and Cochrane Library databases 
from 2005 to October 2023 using keywords identified 

in the study objectives using a search strategy that met 
the developed inclusion and exclusion criteria.

Inclusion criteria:
1) microbiome studies using bacterial 16S rR-

NA gene sequencing, including meta-analyses and 
syste matic reviews that compared results obtained by 
microbio logic and molecular biologic methods (per-
centages of occurrence of bacterial types, genera, spe-
cies) in subgingival plaque samples obtained:

• from systemically healthy patients without peri-
odontal disease;

• from patients with CP without systemic pathol-
ogy;

• from patients with CP with concomitant verified 
atherosclerosis (AT);

• from patients with CP with concomitant verified 
type 2 diabetes mellitus (T2D);

2) only studies indicating the detection of a rela-
tively new difficult-to-cultivate periodontal pathogenic 
species, F. alocis, in the microbiome were taken into 
account.

Exclusion criteria:
• studies published in languages other than Rus-

sian or English;
• absence of primary data;
• absence of data on samples from the gingival 

sulcus of systemically healthy people in the 
groups of healthy people and/or from periodon-
tal pockets with a depth of 5 mm or more in the 
groups of CP patients, including those with con-
comitant pathology;

• studies that evaluated only patients with gingi-
vitis without signs of periodontitis, with aggres-
sive or refractory periodontitis.

Table 1. Quantitative parameters of the content of periodontal pathogenic bacteria of I and II orders in the gingival biofilm 
under normal circumstances [6, 13]

Periodontal pathogen group Group traits Periodontal pathogen type Quantity, CFU/ml

Periodontal pathogenic 
species of the I order

Representatives of these species are pathogens 
of periodontitis; normally absent in a healthy person 

(except for healthy carriage in 6–12% of cases)

A. actinomycetemcomitans > 102

B. (Tannerella) forsythia > 102

P. gingivalis > 102

Periodontal pathogenic 
species of the II order

Representatives of these species on the gums are 
normally absent or determined in small numbers. 

Exceeding the specified number is a sign  
of periodontitis development

Prevotella intermedia > 102

Treponema denticola > 103

Fusobacterium nucleatum > 103

Filifactor alocis > 103

Actinomyces israelii > 104

Parvimonas micros > 104

Streptococcus intermedius > 104

Eykenella corrodens > 103

Selenomonas spp. > 103

Wolinella recta > 103

Candida albicans, C. krusei, 
C. glabrata > 102
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The search found a total of 1437 studies. After ti-
tle screening, 1211 papers were excluded and 126 were 
screened. After reading the abstracts, 12 studies were 
excluded and 114 full-text publications were compre-
hensively evaluated. After reading these studies, 92 
were excluded for not meeting the inclusion criteria. 
Thus, results from 22 literature sources were included 
in this study.

Results
Once the appropriate array was obtained, data ex-

traction was performed with the following additional 
information labeled: 

• study location;
• characteristics of the participants (in terms of 

clinical periodontal condition and presence of 
comorbid pathology);

• type of microbiologic evaluation (study  method); 
• microbiologic results (in percentages) for indi-

vidual bacterial taxa in different study groups.  
Bacterial types, genera, species were subsequently 

indexed according to the taxonomic index of the US 
National Center for Biotechnology Information1.

The methodological features, year and place of re-
search in the literature sources used for the meta-analy-
sis are summarized and presented in Table 2. 

Among the literature sources included in the study, 
there were 2 systematic reviews showing numerical 
data pooled from several sources, and the remaining 
sources contained the results of original studies. Quan-
titative data used in the meta-analysis were contained 
either as part of the graphical material or as supplemen-
tary information to the publication.

The generalized characteristics of the contin-
gents of individuals analyzed from the original stud-
ies are presented in Table 3. The number of examined 
healthy individuals and patients suffering from CP was 
contained in 16 and 12 sources, respectively, and was 
quite significant (1529 and 2394 individuals). As for 
the groups of patients with CP associated with systemic 
pathological processes, only 6 sources containing data 
on the composition of the subgingival microbiome in 
136 people with the association of CP and AT, and 6 
sources based on the results of similar studies analyzing 
the data of 258 people with the association of CP and 
T2D met the search conditions.

The peculiarity of the comparative data contained 
in all 6 sources on the association of CP and AT is the 
study of not only the subgingival microbiome, but al-
so the taxonomic composition of bacteria found in AT 
plaques of the vessel walls surgically removed in the 
process of providing both emergency and routine care 
to patients.

1 National Center for Biotechnology Information. Taxonomy 
Browser. URL: https://www.ncbi.nlm.nih.gov/Taxonomy/
Browser/wwwtax.cgi

Thus, not only by metagenomic methods but also 
by PCR, it was found that first-order periodontal patho-
genic bacteria belonging to the P. gingivalis, A. actino-
mycetemcomitans, and T. forsythia species were detect-
ed in more than 60% of samples obtained after end-
arterioectomy in Spanish patients [43]. However, PCR 
data of blood clots from Japanese patients with acute 
myocardial infarction showed that among periodontal 
pathogens, A. actinomycetemcomitans was the most 
common organism, detected in approximately 20% of 
samples [44].

Furthermore, AT plaques contained Acinetobacter 
(39%), Chryseobacterium (9%), Rhizobium (5%) and 
Staphylococcus (4%). Comparison of this microbiome 
with the subgingival microbiota showed that 22 bacte-
rial genera were common to the two different loci, with 
Acinetobacter appearing to be the most prevalent [40]. 

In another study, bacterial DNA was detected in 12 
endarteriectomy specimens (34.3%). Twenty-three bac-
terial species/phylotypes were identified. Proteobacte-
ria and Firmicutes accounted for 78.3% and 21.7% of 
the identified taxa, respectively. However, 15 (60.9%) 
taxa belonged to bacteria not cultured on nutrient me-
dia. The periodontal pathogen A. actinomycetemcom-
itans was detected in 7 (20%) samples, followed by 
species from the Pseudomonas genus. Thus, the results 
suggest a role for the oral microbiota, particularly A. 
actinomycetemcomitans, in the development of inflam-
mation during atherogenesis [45].

It is important to note that in no case the presence 
of representatives of F. alocis species in AT plaques 
was indicated; therefore, these data on the microbiome 
of AT plaques were not included in the ongoing me-
ta-analysis. 

Comparative analysis of the taxonomic composition  
of the subgingival microbiome in the study groups

First of all, the ratio of the following bacteria be-
longing to different types was determined for compa-
rative assessment of general trends of changes in the 
microbiome in groups of people with healthy periodon-
tium, CP without systemic pathology, CP in association 
with AT or with T2D: Firmicutes, Proteobacteria, Bac-
teroidetes, Actinobacteria, Fusobacteria, Synergistes, 
Spirochaetes.

Comparative statistical analysis of the results was 
carried out by one-factor analysis of variance (One-way 
ANOVA) and was aimed at investigating the signifi-
cance of the difference between the mean values taking 
into account the scatter (variance) of the data for each 
indicator. The Fisher's criterion (F) was used as a quan-
titative expression of such variance, and the probability 
(p) of its statistical significance was indicated.

As follows from the presented data, statistically 
significant differences in the percentage of individual 
types of bacteria in the microbiome, except for the tax-
onomic group TM7, were not found (Table 4) due to 
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Table 2. Information about the characteristics of the studies included in the meta-analysis

Study type Country Study group n Source

Original USA
Healthy patients 15

[22]
Patients with CP 15 

Original USA
Healthy patients 29

[23]
Patients with CP 29

Original USA
Healthy patients 5

[24]
Patients with CP 2

Original USA, Chile
Healthy patients 10

[2]
Patients with CP 22

Systemic review USA
Healthy patients 98

[25]
Patients with CP 24

Original Brazil, Canada Patients with CP and AT 18 [26]

Original Brazil
Healthy patients 27

[27]
Patients with CP 59

Original Brazil
Healthy patients 912

[28]
Patients with CP 1918

Original Korea
Healthy patients 12

[29]
Patients with CP 10

Original Russia Patients with CP and AT 28 [30]

Original USA
Healthy patients 76

[31]
Patients with CP 76

Original USA, India

Healthy patients 75

[32]Patients with CP 50

Patients with CP and T2D 50

Original USA
Healthy patients 97

[33]
Patients with CP and T2D 98

Original Brazil, USA Healthy patients 98 [34]

Original Mexico

Healthy patients 59

[35]Patients with CP 67 

Patients with CP and T2D 38

Original Saudi Arabia
Healthy patients 19

[36]
Patients with CP and T2D 15

Original South Africa

 Healthy patients 32

[37]Patients with CP 32

Patients with CP and T2D 32

Original Russia

Healthy patients 16

[21]Patients with CP 15

Patients with CP and T2D 15

Original Tunisia
Healthy patients 10

[38]
Patients with CP and AT 20

Original Italy
Healthy patients 15

[39]
Patients with CP and AT 15

Original India Patients with CP and AT 12 [40]

Original Japan Patients with CP and AT 43 [41]

Note. 16S rRNA genes were sequenced in all studies.
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the high heterogeneity of the data. This conclusion also 
applies to the Firmicutes type, to which the main object 
of our attention belongs — the F. alocis species.

The results obtained in a comparative aspect con-
cerned the percentage of individual bacteria of different 
genera in different study groups (Fig. 1). 

Analysis of the obtained data shows that in all 
samples of the subgingival microbiome containing 
representatives of the Filifactor genus and included in 
this study, this genus was accompanied by another 70 
genera of bacteria. In those cases, where the literature 
source had data on the species composition of the mi-
crobiome, the Filifactor genus included only one spe-
cies – F. alocis, and the content of Filifactor genus bac-
teria was different in different study groups. Thus, in 
the group of healthy people the share of these bacteria 
(in %) among representatives of other species with the 
designation of median (minimum; maximum) was on-
ly 0.66 (0.1; 5.8); in the group of CP without systemic 
pathology — 3 (0.1; 13.0); in the association of CP + 
AT the index was also low — 0.12 (0.05; 0.27); and in 
the association of CP + T2D — significantly higher: 1.6 
(1.0; 2.3).

Thus, Filifactor genus bacteria showed a relative-
ly low content in the composition of the subgingival 

microbiome in healthy subjects and in the association 
of CP + AT. In the association of CP + T2D, the median 
proportion of these bacteria in the periodontal microbi-
ome was 2.4 times higher than in healthy subjects, and 
in patients with CP without systemic pathology — 4.5 
times higher. Nevertheless, the scatter of data for each 
sample did not allow to establish statistically significant 
differences when comparing by One-way ANOVA: in 
the groups "healthy individuals - CP", F = 1.910 at p = 
0.192; in the groups "healthy individuals — CP + AT",  
F = 0.427 at p = 0.527; in the groups "healthy indivi-
duals — CP + T2D", F = 0.002 at p = 0.963. 

Representatives of the following genera predom-
inated in the subgingival microbiome of healthy peo-
ple: Haemophilus, Streptococcus, Abiotrophia, Gran-
ulicatella, Moraxella, Veillonella; in patients with CP 
without systemic pathology — Fusobacterium, Freti-
bacterium, Lachnoaerobaculum, Prevotella, Strepto-
coccus; in CP + AT — Streptococcus, Veillonella, Pro-
pionibacterium; in CP + T2D — Prevotella, Strepto-
coccus, Leptotrix, Veillonella, Actinomyces.

All these data served as a basis for correlation 
analysis, which allowed us to determine possible rela-
tionships of bacteria of the genus Filifactor with other 
bacteria of the same localization.

Table 3. Cumulative characteristics of the study population included in the meta-analysis

Analyzed attributes
Study groups

healthy patients patients with CP patients with CP and AT patients with CP and T2D

n 1529 2394 136 258

Age, years 18–70 18–64 40–79 26–62

Sex, % male 20–80 19–73 5–80 19–51

female 20–80 27–81 20–95 49–81

Smokers, % 0–50 17–21 24–56 17–52

Depth of periodontal pockets, mm < 3 ≥ 5 ≥ 5 ≥ 5

Bleeding index, % < 10 ≥ 30 ≥ 30 ≥ 30

Glycosylated hemoglobin level, % < 6% < 6 < 7% > 6,5

Table 4. Representation of bacteria of each type in the subgingival microbiome by study group

Bacteria type

Bacterial representation in the microbiome, % (median (minimum; maximum)) One-way ANOVA

healthy patients patients with CP patients with CP and AT patients with CP and T2D F p

Firmicutes 29,0 (0,6; 43,3) 30,2 (1,1; 41,0) 45,6 (38,3; 52,8) 31,4 (24,5; 68,8) 2,162 0,126

Proteobacteria 30,2 (15,4; 57,9) 27,9 (15,5; 29,2) 18,6 (15,1; 22,2) 17,2 (6,5; 26,6) 0,958 0,438

Bacteroides 10,4 (0; 31,0) 11,7 (0,1; 35,0) 17,5 (5,7; 11,0) 18,8 (11,8; 28,5) 0,964 0,426

Actinobacteria 15,6 (3,6; 16,2) 7,3 (5,7; 11,0) 2,7 (1,5; 3,9) 15,4 (7,2; 16,9) 1,211 0,340

Fusobacteria 12,6 (2,0; 15,6) 16,4 (8,0; 18,7) 7,4 (5,1; 9,7) 9,8 (3,1; 17,0) 0,936 0,448

TM7 1,3 (0; 1,8) 4,2 (2,5; 6,5) – 1 (0; 2,1) 7,879 0,013

Spirochaetes 0,9 (0; 2,7) 2,3 (0,1; 20,0) 6,1 (5,3; 7,0) 0,4 (0; 1,1) 0,799 0,522
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Fig. 1. Representation of the most frequent bacterial genera in the subgingival microbiome by study group.

Контроль | Control
ХП | CP
ХП + АТ | CP + AT
ХА + СД2 | CP + T2D
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Fig. 2. Correlations of F. alocis with other bacteria of the subgingival microbiome in healthy subjects (a), in CP (b), CP + AT 
(c), CP + T2D (d). DOI: https://doi.org/10.36233/0372-9311-500-2

The diameter of the circle denoting the genus of the bacterium roughly reflects the quantitative representation of this genus of bacteria among 
the other detected genera. Solid arrows indicate positive correlation, dashed arrows indicate negative correlation. The presented figures show 

only statistically significant correlations at p < 0.05. 

Meta-analysis of correlations of bacteria of the genus 
Filifactor with other bacterial genera in the subgingival 

microbiome in the study groups

Correlation analysis of the data in the form of pair-
wise correlations was performed by determining the 
Spearman correlation coefficient (r) and its statistical 
significance (p) between bacteria of the genus Filifac-
tor (species F. alocis) and other bacteria in the subgin-
gival microbiome separately for each study group.

The content of bacteria of the genus Filifactor, 
represented by only one species of F. alocis, in the com-
position of the gingival sulcus microbiome of people 
with healthy periodontium was relatively small and was 
correlated at a statistically significant level with bacteria 
of 8 genera (Fig. 2, a). The correlations were positive 
with bacteria of the genera Actinomyces, Brachybac-
terium, and Mogibacterium, which, like Filifactor, are 
Gram-positive microorganisms, while the correlations 
were negative with the other 5 genera (Acinetobacter, 
Alloprevotella, Campylobacter, Misrobacterium, and 
Moraxella). 

The content of bacteria of Filifactor genus in com-
plication of CP with such systemic disease as AT was 
minimal (Fig. 2, c). Nevertheless, the abundance of 
correlation pairs, the growth of the spectrum of micro-
organisms involved in them with a clear predominance 
of positive correlations draws attention. Such bacterial 
genera as Aggregatibacter, Atopobium, Cardiobacteri-
um, Fretibacterium, Haemophylus, Halomonas, Kin-
gella, Megasphera, Peptostreptococcus, Streptococcus, 
Treponema, Veillonella appear in the composition of 
correlation pairs, among which only 3 genera (Atopo-
bium, Peptostreptococcus, Streptococcus) belong to 
Gram-positive microorganisms.

Fig. 2, d shows the range of correlations of F. 
alocis, whose abundance was about 10 times higher 
than in concomitant AT, with the bacterial genera in-
cluded in the subgingival microbiome in CP associated 
with T2D. In the correlation analysis in this aspect, the 
number of pairwise correlations fell compared to the 
other pathological conditions analyzed to 11, with ap-
proximately the same ratio of positive to negative cor-
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relations. Among positive correlations we can note the 
participation of Gram-negative bacteria of the genera 
Aggregatibacter, Alloprevotella, Dialister, and among 
Gram-positive bacteria — Atopobium, Eubacterium, 
Lachnoanaerobaculum. 

Discussion
Evaluating the results of correlation analysis, 

several features should be emphasized. In all groups, 
the content of F. alocis bacteria was different – from 
minimal in the association of CP and AT to maximum 
in CP without systemic effects. In the composition of 
correlation pairs there was not a single genus of bac-
teria that occurred in all 4 groups. The diagrams pre-
sented in our work indicate the existence of numerous 
correlations between F. alocis and other components of 
the microbiome, which, in combination with the data 
on the presence of its exotoxin, as well as A. actinomy-
cetemcomitans [12], allows us to raise the question of 
its classification as a periodontal pathogenic species of 
the first order.

One of the foreign meta-analyses conducted with-
in the framework of the international Human Microbi-
ome Project showed that supra- and sub-gingival dental 
deposits (biofilm) are represented by 14 taxa of micro-
organisms, which are the most numerous both in terms 
of frequency of detection and quantitative expression 
in the composition of gingival biofilm: Actinomyces, 
Aggregatibacter, Capnocytophaga, Corynebacterium, 
Haemophilus, Fusobacterium, Neisseria, Prevotella, 
Porphyromonas, Rothia, Selenomonas, Streptococcus, 
Veillonella, Wolinella [6]. 

Based on the purpose of the meta-analysis pre-
sented in our article, special attention should be paid 
to those bacteria that appeared in the correlation pairs: 
either only in CP without systemic effects, only in the 
association of CP with both AT and T2D, only in AT 
or only in T2D. The species affiliation of the bacteria 
associated correlatively with F. alocis could not be de-
termined because only a few of the selected literature 
sources contained this information, which was insuf-
ficient to identify statistically significant correlations. 
Only the first category of correlations (CP without sys-
temic effects) with Filifactor genus bacteria included 
representatives of 8 genera: Desulfobulbus, Gemella, 
Granulicatella, Lachnospira, Mycoplasma, Odori
bacter, Oribacterium, Pseudoramibacter. Among the 
genera mentioned, there were no bacterial genera con-
taining generally recognized periodontal pathogens. 
The second category associated with the manifestation 
of systemic effects of periodontal diseases included on-
ly 3 genera: Aggregatibacter, Atopobium, Megasphera. 
Representatives of the Aggregatibacter genus, which 
was included in the composition of statistically signif-
icant correlation pairs, were registered in 58% of sam-
ples, and the other 2 genera — in 42%. In those sources 
that contained information on the species composition 

of bacteria in the subgingival microbiome, bacteria 
of the genus Aggregatibacter included only one spe-
cies — A. actinomycetemcommitans, which is classified 
as periodontal pathogen of the first order.

Only at AT correlation significant genera were 
registered: Cardiobacterium, Fretibacterium, Haemo-
phylus, Halomonas, Kingella, Leptotrichia, Peptost-
reptococcus, Streptococcus, Treponema, Veillonella. 
Only at T2D, 4 genera were noted in the composition of 
correlative pairs: Dialister, Lachnoanaerobaculum, Ro-
thia, Sphingomonas. In terms of species composition, 
where indicated, affiliation with periodontal pathogens 
was not noted in any case.

Conclusion
1. A comparative meta-analysis of the subgingi-

val microbiome under normal circumstances, in regular 
CP and CP associated with comorbid pathology, cover-
ing 1529 healthy and 2394 patients with CP was carried 
out, which allowed to obtain fundamentally new data 
confirming the differences of comparison groups in the 
composition of the microbiome. According to taxonomic 
characterization, representatives of the following genera 
prevailed in the composition of the subgingival micro-
biome of healthy people: Haemophilus, Streptococcus, 
Abiotrophia, Granulicatella, Mora xella, Veillonella; in 
patients with CP without sys temic pathology — Fu-
sobacterium, Fretibacterium, Lachnoaerobacu lum, 
Prevotella, Streptococcus; in CP in association with 
AT — Streptococcus, Veillonella, Propionibacterium; 
in CP in association with T2D — Prevotella, Strepto-
coccus, Leptotriсhia, Veillonella, Actinomyces.

2. As a result of the meta-analysis of the data on 
the genus of bacteria that are correlated with Filifactor 
genus bacteria, which in those cases when the sources 
contained information on the species composition of 
bacteria, belonged to the F. alocis genus, it was found 
that the development of CP, conditionally not associat-
ed with systemic pathology, did not allow to determine 
significant correlations of these bacteria with other 
periodontal pathogens. At the same time, the place of 
F. alocis as a periodontal pathogenic species (probably 
of the first order) was clarified, since it is practically not 
found in the normal microbiota, indicating its relatively 
high virulence.

3. In groups of patients in whom CP was accom-
panied by the presence of systemic pathology — AT or 
T2D, in addition to associates-commensals, the pres-
ence of statistically significant correlations with the ge-
nus of Aggregatibacter bacteria containing periodontal 
pathogenic species of the first order — A. actinomy-
cetemcomitans was confirmed. Representatives of the 
Porphyromonas (P. gingivalis) and Tannerella (T. for-
sythia) genera seem to be of independent importance as 
periodontal pathogenic species of the first order, due to 
their high virulence properties, regardless of symbionts 
from other taxa of the subgingival microbiome.
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