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Abstract

Gram-positive cocci are usually considered the leading pathogens of pyoderma.
However, understanding intermicrobial interactions, as well as identifying the leading
pathogens and their associates, require a more detailed study of microbial contamination of
the skin other than a simple statement of the taxonomic composition of the microbial
community of the biofilm. The aim of this study is to determine the microecological
indicators of pyoderma pathogens.

Material and methods. 97 patients with pyoderma were examined, material was
taken during dressing and bacteriological examination was carried out no later than 2 hours
later. A number of microecological indices were calculated (constancy index, Margalef
species richness index, Whittaker species diversity index, Simpson and Berger-Parker species
dominance indices, statistical processing — by the method of variation statistics.

Results. In total, 197 strains of conditionally pathogenic Gram-positive (89.85%) and
Gram-negative (20-10.15%) bacteria were isolated and identified in the cohort of patients.
Coagulase-positive S. aureus was the main one in the microbial group according to the

constancy index, frequency of occurrence, Margalef species richness index, Simpson species
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diversity index and Berger-Parker species dominance. In 94 (96.91%) patients, associations
consisting of two different taxa were detected, and in 3 (3.09%) associations consisting of 3
conditionally pathogenic taxa.

Conclusions. Pyodermas are polyetiological diseases caused by both Gram-positive
and Gram-negative, facultative anaerobic and aerobic bacteria with a significant
predominance of Gram-positive cocci, which are in association with other conditionally
pathogenic microorganisms. According to the taxonomic composition and microecological
indicators, the leading pathogens of pyodermas are S. aureus, P. aeruginosa, S. pyogenes and
P. vulgaris, E. coli, E. coli Hly+ and E. Aerogenes.

Keywords. Pyodermas; pathogens; microflora; diagnostics; purulent

inflammation; pathogenesis; etiology.

MIKPOEKOJIOT'ISI 3BY THUKIB IO AEPMI
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Pe3rome. [IpoBigHumMu 30ymHUKaMU TioAEpMild 3a3BHYail BBa)KaroTh | paMIo3uTHBHI
koku. IIpore, po3yMiHHA MDKMIKpOOHMX B3a€EMOJI, a TaKOXX BHW3HAYCHHS IPOBITHHUX
30yIHUKIB Ta IX acoIllaHTIB — BHUMAarae OUIbII JAETaIbHOrO MJOCITIKEHHS MIKpOOHOT
KOHTaMiHaIil IIKipU, HDK MPOCTa KOHCTATallii TaKCOHOMIYHOTO CKIaay MIKpOOHOTO
yrpynoBaHHsl OIlOMIiBKU. MeTa [aHOTO MAOCHUDKEHHS — BH3HAUUTH MIKPOEKOJIOTTYHI
MOKa3HUKH 30YAHUKIB Ti0AepMil.

Marepian i merogn. OOGcterxeHo 97 XBopuX Ha MIOJEpMii, MiJ 4Yac MNEpeB’sI3KU
BiIOMpaay MaTepiasl i He Mi3HilIe 2-X TFOJUH 3JIHCHIOBAJIM OaKTEpIOJOTIYHE JOCIHIIKEHHS.
Po3paxoByBanu psi7i MIKPOEKOJOTITYHMX I1HJEKCIB (IHAEKC MOCTIHHOCTi, 1HJEKC BHMJIOBOTO
6aratctBa Margalef, Innexc BunoBoro posmaitrtss Whittaker, Inaexcu BUgoBOro 10MiHYBaHHS
Simpson ta Berger-Parker, cratuctuuna o6podka — MeToJ0M BapialliifHOi CTATUCTUKH.

PesyabTaTn Ta 00roBopeHHsi. 3araJioM Yy KOTOPTI XBOPUX BHUAUIEHO Ta

inenTudikoBano 197 mramiB ymMOBHO maroreHHux ['pamnosutuBHUX (89,85%) Ta



I'pamueraruBanx (20-10,15%) Oakrepiii. Koarynmazomo3uTtuBHUIT S. aureus 3a iHIEKCOM
NOCTIMHOCTI, YaCTOTOK 3yCTpidaHHs, IHIEKCOM BHIoBoro OararcrBa Margalef, inmexcom
BUIOBOTO poO3MaiTTss SIMPSON Ta 3a BHJOBOro joMiHyBaHHs Berger-Parker BusiBuBcs
TOJIOBHUM y MiKpoOHOMY yrpymoBaHHi. Y 94 (96,91%) xBopux Oynu BHsBIIEHI acoliamii, mo
CKJIQJIAl0ThCA 13 JIBOX PI3HHUX TakcOHIB, a ¥ 3 (3,09%) acomiamii ckiagaroThCs 3 3-X YMOBHO
[aTOT€HHUX TaKCOHIB.

BucunoBku. ITiogepmii € mOieTiONOTIYHUMY 3aXBOPIOBAHHAIMH, SIKi BUKJIMKAIOTHCS K
I'pamnio3uTuBHUME Tak 1 ['pamMHeraTuBHUMU, (PaKyIbTaTUBHO aHAepOOHUMH Ta aepoOHUMU
0aKTepisiMHU 13 3HaYHOIO NepeBarol0 I'paMmo3UTHBHUX KOKIB, SIKI 3HAXOAAThCSA B acouialii 3
IHIIMMM ~ YMOBHO [AaTOT€HHUMH MIKPOOpraHi3MaMH. 3a TAaKCOHOMIUYHUM  CKIJIQJIOM,
MIKPOEKOJIOTTYHUMH [OKa3HUKAMM TPOBIIHUMHU 30yAHMKAMH IMIOJEPMIM BUCTYMalTh S.
aureus, P. aeruginosa, S. pyogenes ta P. vulgaris, E. coli, E coli Hly+ ta E. Aerogenes.

Kurouosi cuaosa. Iliogepmii; 30yaHuku; Mikpoduiopa; aiarHOCTHKA; THiliHe

3anaJiIeHHsl;, IaTorete3; eTioJIoris.

Introduction. Pyodermas are any skin disease characterized by purulent
inflammation. These include superficial bacterial infections such as impetigo, contagious
impetigo, ecthyma, folliculitis, Bockhart's impetigo, furuncle, carbuncle, tropical ulcer, etc.
[1-3]. Pyodermas affect over 111 million people worldwide annually, making them one of the
three most common skin disorders in children, along with scabies and lichen planus. In the
United States and Western Europe, up to 10% of all hospitalizations are due to such patients,
and the annual economic loss is estimated at 9-10 billion dollars. [4-6].

In the pathogenesis of pyoderma, a significant role is played by comorbidities,
diseases of various organs and systems, as well as impaired immune status, local skin
resistance, pH changes, dishormonal disorders and virulence of microorganisms [7, 8].

Also, the synergism of the action of different taxa of microorganisms contributes to
the creation of a biofilm on the infected surface and thus prevents the penetration of
antimicrobial drugs into the environment of the purulent-inflammatory process or purulent
wound [9-11]. The vast majority of researchers consider Gram-positive cocci to be the
leading causative agents of pyoderma. At the same time, understanding intermicrobial
interactions, as well as identifying the leading pathogens and their associates, requires a
more detailed study of microbial contamination of the skin than a simple statement of the

taxonomic composition of the microbial community of the biopellicle [12-15].



In connection with the above, it was considered appropriate to clarify the species
composition and population levels of the microflora of the microflora in pyoderma. The
data obtained may provide important information about the dominance of microorganisms
of certain taxonomic groups in the future biotope of the wound surface and the creation of
a biofilm, which will allow adjusting antibacterial therapy in such patients [10, 12, 16].

Purpose of the study. The purpose of this study is to determine the microecological
indicators of pyoderma pathogens.

Material and methods. The study included 97 patients with pyoderma. In 50
(51.55%) patients, boils were diagnosed, in 47 (48.45%) chronic ulcers, hydradenitis,
carbuncles, widespread furunculosis. When performing this study, we were guided by
generally accepted international and domestic standards in accordance with GCP (1996), the
Council of Europe Convention on Human Rights and Biomedicine (dated 04.04.1997),
Declaration of Helsinki of the World Medical Association on the ethical principles of
conducting scientific medical research with human participation (1964-2000), Order of the
Ministry of Health of Ukraine No. 281 dated 01.11.2001 and Order of the Ministry of Health
of Ukraine No. 616 dated 03.08.2012. All patients signed an informed consent to participate
in the study. Intraoperatively, or during dressing, material was taken and bacteriological
examination was carried out no later than 2 hours after. A number of microecological indices
were calculated [2, 4], statistical processing was carried out by the method of variational
statistics using the MS Excel 365 program. At a value of p<0.05, the difference in results
between groups was considered significant.

Research results

In order to improve the presentation of the research results, it was considered
appropriate to calculate microecological indicators for Gram-positive and Gram-negative
microorganisms separately. The results of the study of the taxonomic composition and
microecological indicators of Gram-positive conditionally pathogenic microorganisms -
pathogens of the inflammatory process of the skin of patients with pyoderma are given in
Table 1, and the corresponding results regarding Gram-negative microbial flora are given in
Table 2.

In 97 samples of pathological material taken from patients with pyoderma, a total of
197 strains of conditionally pathogenic Gram-positive (89.85%) and Gram-negative (20-

10.15%) bacteria were isolated and identified.



Table 1

Taxonomic composition of Gram-positive bacteria and microecological indicators of

their microbial community in pyoderma

. Frequenc| Species | Species |Species dominance
Persistenc . . ) .
Ne|  Thetaxa |Strains| e index y of fic hness d|_v ersity Index
(%) occurrenc| index m_dex Simpson Berger-
e Margalef | Whittaker Parker
1 |[S.aureus 79 81,44 0,40 0,40 15,19 0,160 0,401
2 |S. epidermidis |11 11,34 0,06 0,05 2,12 0,003 0,056
3 |S. intermedius [28 28,87 0,14 0,14 5,38 0,020 0,142
4 |S. capitis 22 22,68 0,11 0,11 4,23 0,012 0,112
5 |S. haemolyticus|8 8,25 0,04 0,04 1,54 0,001 0,041
6. |S. warneri 4 4,12 0,02 0,02 0,77 - 0,020
7 |S. hominis 4 4,12 0,02 0,02 0,77 - 0,020
8. S. . 6 6,19 0,03 0,03 1,15 0,001 0,030
saprophyticus
9 |S. sciuri 9 9,28 0,05 0,04 1,73 0,002 0,046
10 |S. hyicus 1 1,03 0,01 - 0,19 - 0,005
11 S. pyogenes 5 5,15 0,03 0,03 1,96 0,001 0,025
Table 2

Taxonomic composition of Gram-negative bacteria and microecological indicators of

their microbial community in pyoderma

Frequenc| Species | Species | Species dominance
Nol Thetaxa IStrains F?erswtence y of rl_chness dl_ver5|ty index
index (%) |occurrenc| index index Simpson Berger-
e Margalef | Whittaker P Parker
1 [E. coli 2 2,06 0,01 0,01 0,038 - 0,010
2 E.coliHly+ |[1 1,03 0,01 - 0,19 - 0,005
3 [roteus 6,19 003 0,03 1,15 0,001 {0,030
vilgaris
, Morganella 2,06 001 001 0,38 - 0,010
morganii
5 |Enterobacter 300 002 001 0,58 i 0,015
aerogenes
g sedomonas 6,09 003 0,03 1,15 0,001 {0,030
aeruginosa

Among the isolated and identified pathogenic and conditionally pathogenic bacteria,

the key one is coagulase-positive S. aureus, which is the main one in the microbial group

according to the index of constancy, frequency of occurrence, Margalef species richness

index, Simpson species diversity index, and Berger-Parker species dominance.



S. intermedius and S. capitis are often found, S. epidermidis, S. sciuri are rarely found,
and S. haemolyticus is even more rarely found. Other taxa of Gram-positive and Gram-
negative bacteria according to microecological indicators of the macroorganism-microbiome
ecosystem are random microorganisms in the microbial community. In 94 (96.91%) patients,
associations consisting of two different taxa were found, and in 3 (3.09%) associations
consisting of 3 conditionally pathogenic taxa were found.

Conclusions

Pyodermas are polyetiological diseases caused by both Gram-positive and Gram-
negative, facultative anaerobic and aerobic bacteria with a significant predominance of Gram-
positive cocci, which are in association with other conditionally pathogenic microorganisms.
According to the taxonomic composition and microecological indicators, the leading
causative agents of pyodermas are S. aureus, P. aeruginosa, S. pyogenes and P. vulgaris, E.
coli, E. coli Hly+ and E. Aerogenes.
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