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ABSTRACT

Oral microflora plays an important role in maintaining the patient’s health and protecting
the body from pathogenic microflora, which is an etiological factor in many dental diseases,
and can also lead to various pathological conditions, including immuno-inflammatory rheu-
matic diseases. One example is systemic scleroderma. Systemic scleroderma is a progressive
polysyndromic immuno-inflammatory rheumatic disease with characteristic changes in the skin,
musculoskeletal system, various internal organs and common vasospastic disorders, including
Raynaud’s syndrome.

The aim of our study was to reveal the changes of oral microflora in patients with systemic
scleroderma and Sjogren’s syndrome.

The study included 30 patients with systemic scleroderma and 25 patients with Sjogren's syn-
drome. Bacteriological investigations of oral microflora were performed. The control group in-
cluded 30 patients without rheumatologic pathology. To assess the intensity of caries and the level
of oral hygiene, the caries intensity index and Oral Hygiene Indices-Simplified were determined.

The average caries intensity index in the systemic scleroderma group was 17.8€7.08 (very
high caries intensity), the average Oral Hygiene Indices-Simplified was 2.27+0.7 (satisfactory
hygiene), in the control group the average caries intensity index was 15.25+£5.06 (high caries
intensity), the average value of the Oral Hygiene Indices-Simplified - 2.01%0.6 (satisfactory hy-
giene). According to the results of a microbiological study in patients with systemic scleroderma,
in 21.95% of cases pathogenic Staphylococcus aureus was detected in an etiologically significant
amount >10°“FU/ml, in the Sjogren s syndrome group it was detected in 28.36% of cases, in the
control group — in 7.81% of cases. Candida albicans in an etiologically significant amount > 10°
CFU/ml was detected in 20.73% of cases in the systemic scleroderma group, in 20.9% of the
Sjogren’s syndrome group and in 9.38% of cases in the control group. Conclusions: high level
of caries intensity and an unsatisfactory level of oral hygiene were detected. Dysbiotic shift of 3
degrees in patients with systemic scleroderma and Sjogren’s syndrome was observed:
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INTRODUCTION

The oral cavity is a complex ecosystem that in-
cludes a wide range of microorganisms with a high
density of microbial contamination, quantitatively
only to the large intestine microflora. The composi-
tion of the microbial flora of the oral cavity is het-
erogeneous. In different areas, different quantitative
and qualitative composition of organisms is deter-
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mined [Aznauryan A et al., 2017]. Bacteria occupy
a dominant position both in terms of the variety of
species living in the oral cavity and in terms of the
number. The number of bacteria in the oral cavity in
terms of the number of species and content per unit
of material competes with the gastrointestinal tract.
The concentration of oral microflora normally has a
relative constancy and is characterized by the fol-
lowing indicators: streptococci 1087 €FUm! - Jactoba-
cilli - 10° CFU/ml, staphylococci - 103 ¢FUm " fungi
of the genus Candida - 10%FU saprophytic neise-
ria — 10° PV while Escherichia coli bacteria are
absent [Guseva N, 2011]. The species composition
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of the oral microflora is characterized by a certain
level of balance between the available strains, de-
spite the environmental situation, hygienic status,
features of immune protection, daily changes in the
amount and composition of saliva, etc. [Lamont R et
al., 2010]. This balance is achieved by microbial an-
tagonism with normal bacterial flora, which com-
petes with pathogenic bacteria and fungi for nutri-
ents, and also inhibits their growth. Oral microflora
plays an important role in maintaining the patient’s
health and protecting the body from pathogenic mi-
croflora, which is an etiological factor in many den-
tal diseases, and can also contribute to reducing im-
munity and increasing the risk of developing vari-
ous pathological conditions, including immuno-in-
flammatory rheumatic diseases [Martynova E et al.,
2008a; Mineoka T et al., 2008b; Gordeev A et al.,
2018]. Oral cavity microorganisms secrete various
endotoxins, primarily lipopolysaccharides and
structural antigens of gram-negative bacteria, which
are able to induce and maintain inflammation. Nor-
mally, the qualitative and quantitative composition
of the oral microflora is quite stable, and various
microorganisms are in a harmonious balance [Chap-
ple I, Matthews J, 2007, Arzukanyan A et al., 2020].
However, there are many factors that can lead to
changes in the oral microflora: age, smoking,
chronic somatic diseases, consumption of various
medications [Tokmakova S et al., 2001].

Systemic scleroderma is a progressive polysyn-
dromic immuno-inflammatory rheumatic disease
with characteristic changes in the skin, musculo-
skeletal system, various internal organs (lungs,
heart, digestive tract, kidneys) and common vaso-
spastic disorders, including Raynaud’s syndrome.
The disease is based on connective tissue damage
with a predominance of fibrosis and vascular path-
ological changes in the form of obliterating micro-
angiopathy. The etiology of systemic scleroderma
is complex and insufficiently studied. A multifac-
torial genesis of the disease is assumed, due to the
interaction of different factors with a genetic pre-
disposition to the disease. Despite a large amount
of date about systemic scleroderma the main idea
of the etiology and pathogenesis of the disease re-
mains unclear. Among the various views on the na-
ture of the fibrotic process and microvascular dam-
age, great importance is currently attached to T-
cell immune disorders [Vincent C et al., 2009; Gu-

seva N, 2011]. Immune cell mediators, cytokines,
are considered as the main factors in the patho-
physiology of sclerodermic fibrosis. Systemic
scleroderma can lead to a wide range of pathologi-
cal changes in the maxillofacial region, in particu-
lar, to narrowing of the oral aperture due to com-
paction of the surrounding tissues. These changes
have a negative effect on the patient’s quality of
life and significantly complicate oral hygiene,
which can contribute to violations of the oral micro-
biocenosis with a predominance of pathogenic mi-
croflora [Poole J et al., 2005, Thombs B et al., 2009].

The diagnosis and treatment of dental disorders
in patients with systemic scleroderma is an impor-
tant interdisciplinary problem that unites dentistry
and rheumatology.

Microbiological examination is a simple and
non-invasive method for determining the qualita-
tive and quantitative composition of the oral mi-
croflora that makes possible to diagnose disorders
and adapt dental care methods for a specific pa-
tient [Peterson J et al., 2009, Selifanova E, Simon-
ova M, 2009]. In some cases systemic scleroderma
was accompanied by Sjogren’s syndrome.

The aim of the study was to study the composi-
tion of the oral microflora in patients with systemic
scleroderma and Sjogren’s syndrome.

MATERIAL AND METHODS

The prospective study included 30 patients with
an systemic scleroderma and 25 patients with sys-
temic scleroderma + Sjogren’s syndrome who were
observed at the V.A. Nasonova Research Institute
of Rheumatology. The study was approved by the
local ethics committee. All patients signed an in-
formed consent to participate in the
study.

The diagnosis of systemic
scleroderma responded to the clas-
sification criteria of the American
College of Rheumatology and the
European League Against Rheu-
matism. Inclusion criteria were age
over 18 years, diagnosis systemic
scleroderma (diffuse and limited
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form), diagnosis Sjogren’s syndrome. Exclusion
criteria were the chronic virus infections (HIV,
hepatitis B, C), cancer, pregnancy, smoking. The
median age of patients was 61.2 years in the sys-
temic scleroderma group and 63.2 years in the sys-
temic scleroderma + Sjogren’s syndrome group.
All patients received immunosuppressive treat-
ment including glucocorticoids (100%), cytostat-
ics (60%), and the genetically engineered biologi-
cal drug rituximab (20%). The control group in-
cluded 30 patients without rheumatological pa-
thology, but with some general diseases (arterial
hypertension, chronic gastritis). The median age in
control group was 58.3 years.

The caries intensity index (DMF) and the Oral
Hygiene Indices-Simplified (OHI-S) were used for
dental assessment [Molokov V, Dorzhieva Z, 2008].
The DMF index (decay, missing, filled) is consid-
ered as very low with a total index of less than 1.5;
low - up to 6.2; moderate - up to 12.7; high - up to
16.2 and very high - more than 16.3. The Green-
Vermillion hygiene index (OHI-S) allows an ob-
jective assessment of the state of individual oral
hygiene and separately assesses the amount of
plaque and dental calculus. To determine it, the
vestibular surfaces 16, 11, 26, 31 and lingual sur-
faces 36, 46 were examined using plaque indica-
tors. Good hygiene (0-1.2 points) was considered
as a low hygiene index; satisfactory hygiene (1.3
- 3.0 points) as an average hygiene index and un-
satisfactory hygiene (3.1-6.0 points) as a high hy-
giene index [Molokov V, Dorzhieva Z, 2008].

All patients underwent a microbiological study.
Scrapings were taken in the morning on an empty
stomach using disposable sterile probes in places
of the greatest accumulation of plaque, as well as
from the mucous membrane of the tongue, palate
and cheek. For storage and transportation, the
probe shank was cut off with sterile scissors and
placed in a disposable test tube with a nutrient me-
dium. All the obtained biomaterials were trans-
ported to the laboratory in special thermal contain-
ers at a temperature of 4°C.

In the laboratory the material was examined
using standard microbiological media. Identifica-
tion of isolated microorganisms was performed
based on morphological, cultural, biochemical,
and antigenic characteristics in accordance with
the Bergey classification (1980) [Lamont R et al.,

2010]. In the isolation of pathogenic and faculta-
tive bacteria we used 5% blood and chocolate
agars, for the selection of Streptococcus and Can-
dida - nutrient medium Saburo, to isolate gram-
negative and gram-positive bacteria — tripcase soy
agar. The cultivation time under anaerobic condi-
tions was up to seven days. The results of a quanti-
tative study of microflora were calculated in col-
ony-forming units (CFU/ml). Based on morpho-
logical, tinctorial, and biochemical characteristics
and the study of the antigenic structure, identifica-
tion was performed using a binary nomenclature
with the determination of the amount of the iso-
lated strain in the material.

Statistical data processing was performed in
SPSS Statistica version 23.0.0.0 (USA). Equality
of variances between the groups of control group
(n=30), systemic scleroderma (n=30) and systemic
scleroderma + Sjogren’s syndrome (n=25) by non-
parametric one-factor analysis of variance by
Kruskal-Wallis. The differences were considered
significant at p<0.05.

REsuLTS

According to dental examination data (Table,
Fig. 1) in the systemic scleroderma group the DMF
index was 17.8+7.08 on average, the OHI-S index
was 2.3+0.7 on average; in the systemic sclero-
derma + Sjogren’s syndrome group the DMF index
was 21.7+7.4. on average, the OHI-S index was
2.7£0.7. on average, the DMF and OHI-S index
values were lower in the control group 15.3+5.06
and 2.01+0.6, respectively, but the differences
were not statistically significant (p 0.21 — 0.24).
Examination of the orofacial area in patients with
systemic scleroderma is shown in figures 1, 2.

FIGURE 1. Microstomia in patient with systemic scleroderma
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TaBLE 1.
Results of microbiological investigation.
Groups n(%) p value
Bacteria C SSc SSc+SS Kruskal p, P, P,

n=30 n=30 n=25 Wallis Test
Candida albicans 6 (9.38 %) 17 (20.73%) 14 (20.9 %) 0.006 0.013 0.023 1.000
Enterobacter cloacae 1 (1.56 %) 2 (2.44 %) 1 (1.49 %) 0.816 — — —
Enterococcus faecalis 0 (0 %) 3 (3.66 %) 3 (4.48 %) 0.168 — — —
Escherichia coli 1 (1.56 %) 1 (1.22 %) 4 (5.97 %) 0.119 — — —
Klebsiella pneumoniae 1 (1.56 %) 5 (6.1 %) 4 (5.97 %) 0.208 — — —
Lactobaccilus acidophilus 7 (10.94 %) 0 (0 %) 0 (0 %) 0.001 0.003 0.006 1.000
Lactobaccilus brevis 5(7.81 %) 0 (0 %) 0 (0 %) 0.008 0.019 0.028 1.000
Staphylococcus aureus 5 (7.81 %) 18(21.95 %) 19 (28.36 %) 0.000 0.003 0.000 0.720
Streptococcus salivarius 10 (15.63 %) 2 (2.44 %) 2 (2.99 %) 0.009 0.017 0.037 1.000
Streptococcus oralis 7 (10.94 %) 3 (3.66 %) 2 (2.99 %) 0.197 — — —
Streptococcus viridans 10 (15.63 %) 9 (10.98 %) 9 (13.43 %) 0.895 — — —

Notes: C— control group, SSc — Systemic scleroderma group, (SSc+SS) - systemic scleroderma + Sjogren s syndrome
group, p, - SScvs C, p, - (85c+SS) vs C, p, - (S5¢+SS) vs SSc

Results of microbiological investigation are
shown in table. Staphylococcus aureus in an
amount >10° CFU/ml were detected in 21.95% of
patients with systemic scleroderma and 28.36% of
patients with systemic scleroderma + Sjogren’s
syndrome, in the control group it was present in
7.81% of cases. Candida albicans in the amount of
>108 CFU/mI was detected in 20.73% of patients
with systemic scleroderma, 20.9% with systemic
scleroderma + Sjogren’s syndrome and 9.38% in
the control group. There were no statistically sig-
nificant differences in the composition of the oral
microflora between patients with systemic sclero-
derma and systemic scleroderma + Sjogren’s syn-

Fi1Gure 2. Candidiasis of oral cavity in patient with
systemic scleroderma.

drome. Streptococcus salivarius was significantly
more common in patients of the control group
(15.63%), p=0.009. The absence of such represen-
tatives of normal microflora as Lactobaccilus aci-
dophilus, Lactobaccilus brevis, a significant de-
crease in Streptococcus salivarius, as well as the
presence of pathogenic bacteria, including Klebsi-
ella pneumonia , Enterococcus faecalis, Entero-
bacter cloacae, Escherichia coli, allows us to diag-
nose a shift of three degrees in 90% of cases of
patients with systemic scleroderma and systemic
scleroderma + Sjogren’s syndrome dysbiotic.

Discussion

The composition of the microbial flora of the
oral cavity is heterogeneous. In different areas, a
different quantitative and qualitative composition
of organisms is determined [Kodola H, Prudnikova
A, 1988]. Bacteria occupy a dominant position
both in terms of the variety of species living in the
oral cavity and in terms of the number. The number
of bacteria in the oral cavity in terms of the num-
ber of species and the content per unit of material
competes with the gastrointestinal tract [Koma-
rovskaya T, 1984]. The following picture is seen in
several biotopes: the oral mucosa has a variable
composition of microflora. However, it can be de-
termined that its surface contains mainly gram-
negative anaerobic and facultative anaerobic flora,
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as well as streptococci. In the sublingual area, in
the folds and crypts of the mucosa, obligate-anaer-
obic species predominate.

The gingival groove is a second biotope with
the gingival fluid located in it. Due to the isolation
of this zone from the oral cavity as a whole, the
composition of the microflora here differs signifi-
cantly from other parts of the oral cavity. Filamen-
tous obligate-anaerobic bacterial species predomi-
nate here. It is also home to bacteroids, porphyro-
monads, protozoa and mycoplasmas [Orehova L et
al., 2013]. Oral fluid is a third, important biotope.
Through it, the relationship between all other bio-
topes of the oral cavity is carried out [Ushakov R,
Tsarev V, 1999]. Itis localized on the surface of the
tooth, and almost all the microorganisms men-
tioned above are detected in it.

Results of our study showed that patients with
systemic scleroderma and systemic scleroderma +
Sjogren’s syndrome have severe dysboisis of the
oral cavity. Dysbacteriosis of the oral cavity was
accompanied by a very high level of caries inten-
sity in systemic scleroderma - 7.8+7.08, which
may be associated with a low level of oral hygiene
observed in the examined patients with systemic
scleroderma (OHI-S 2.3+0.7)). Thinning of the
lips, subcutaneous fibrosis in the mouth area, with
the formation of a so-called pouch, and damage to
the temporomandibular joints lead to a decrease in
the oral aperture with a significant restriction of
opening and closing the mouth, which prevents ad-
equate oral hygiene. In addition, patients with sys-
temic scleroderma receive immunosuppressive
therapy, which in turn contributes to pathological
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