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Oral candidiasis is one of the most common opportunistic infections today. This is due to the significant spread of
yeast-like fungi in the human population, especially among older people and children, the increase in the influence
of such risk factors as adverse environmental factors, uncontrolled use of antibiotics, etc., leading to dysbiotic shifts.
The pharmaceutical market offers a wide range of antifungal agents. For the treatment of oral candidiasis, foreign
clinical protocols envisage the use of different treatment regimens, depending on the severity of the infection and
the sensitivity of the pathogens, which include antimycotics of various chemical groups (polyenes, triazoles, echino-
candins, imidazoles). In Ukraine, there has been no update of the national protocols for treating candidiasis of the
oral mucosa based on the results of monitoring the sensitivity to antimycotics of Candida spp.

The study aimed to determine the sensitivity of clinical isolates of Candida spp., isolated from patients with mani-
festations of candidal lesions of the oral mucosa, to the most widely used in domestic clinical practice antimycotics
and surface-active antiseptics.

As a result of a microbiological study of 58 samples of clinical material, 28 clinical strains of yeast-like fungi of the
genus Candida were isolated, of which 25 strains were identified as Candida albicans (89.3%) and 3 isolated cultures
were identified as Candida krusei (10.7%). The results of determining the sensitivity of the obtained isolates of Can-
dida spp. to antimycotics, it was possible to establish a high level of resistance to fluconazole, voriconazole, nystatin,
about half of the strains were resistant to itraconazole, terbinafine, amphotericin B. The least resistant isolated Can-
dida albicans were clotrimazole (32% of isolated strains). The researched cultures of yeast-like fungi demonstrated
a high level of sensitivity to surface-active antiseptics decamethoxine, chlorhexidine bigluconate and benzalkonium
chloride, which allows the recommendation of these drugs for use in local oral candidiasis treatment regimens. The
results of the conducted study confirm the need for constant monitoring of the sensitivity of circulating strains of oral

candidiasis to the available arsenal of antimycotics.
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Connection of the publication with planned re-
search works.

The study was carried out as part of the research
work of the Department of Microbiology of National
Pirogov Memorial Medical University “Research of the
biological properties of microorganisms included by the
World Health Organization in the list of “leading patho-
gens” that pose the greatest threat to human health,
and development means of combating them” (state reg-
istration No. 0117U006903) and research work of the
Department of Orthopedic Dentistry of National Pirogov
Memorial Medical University “Optimization of diagnos-
tics, orthopedic treatment and prevention of pathology
of the maxillofacial system” (state registration number
0119U103951).

Introduction.

Candidiasis of the oral cavity is an opportunistic
mycosis, the development of which depends on many
factors. Yeast-like fungi of the genus Candida are repre-
sentatives of the oral cavity microbiome from 40-60%
to 80% of healthy people [1, 2]. As a result of dysbiotic
disturbances due to taking antibiotics, a decrease in the
resistance properties of the body at the local and/or
systemic level, associated with age factors, therapy with
glucocorticosteroids, cytostatics, immunosuppressants,
etc., the development of acquired immunodeficiencies,
mechanical trauma of the mucous membrane due to
wearing prostheses and many other factors, there is a

risk of developing candidiasis of the oral cavity, which
can manifest itself in various forms and, with irrational
treatment, lead to severe forms, have a recurrent na-
ture (in 20-30% of cases) or provoke more serious com-
plications, such as candidemia and systemic candidia-
sis, which require long-term expensive treatment. The
dominant position in the etiological structure of candi-
diasis of the oral cavity is occupied by fungi of the Can-
dida albicans species, the frequency of which is 70-90%
[3]. However, up to 12 species of candida can be found
in the human oral cavity, which have their spectrum of
natural sensitivity to modern antifungals [4, 5]. Today,
there are a number of international recommendations
and protocols for the treatment of oral candidiasis. For
local etiotropic therapy of mild forms of candidiasis of
the oral cavity, it is recommended to use an antibiotic
from the polyene group, nystatin, and a drug from the
triazole group, miconazole; in case of severe forms, oral
dosage forms of triazoles (fluconazole, itraconazole,
voriconazole, poxiconazole) and echinocandins (anidu-
lafungin) are used [6, 7, 8]. The high sensitivity of clinical
isolates of Candida albicans to fluconazole and other tri-
azoles was shown, however, it is emphasized that other
species of Candida spp. have low sensitivity or are resis-
tant (for example, C. krusei) to fluconazole, so the drug
of choice in such cases is voriconazole, itraconazole or
anidulafungin [9]. However, in recent years there have
been reports of an increase in the share of isolated re-
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sistant strains of Candida spp. to triazole compounds in
contrast to drugs of other origins [10, 11].

It is worth noting that according to ECSMID guide-
lines for treating infections caused by Candida spp.
(2012), fluconazole is no longer the drug of choice for
the systemic treatment of candidiasis due to the high ef-
ficacy of echinocandin drugs (anidulafungin, caspofun-
gin, micafungin).

Antiseptic preparations are essential in reducing
the microbial load in the affected area. Planktonic and
film forms of clinical isolates of Candida albicans are ef-
fectively destroyed by solutions of surface-active anti-
septics: 0.12% chlorhexidine bigluconate, 0.07-0.075%
cetylpyridinium, which are part of mouthwashes [12].
For topical therapy, it is also recommended to use solu-
tions of dyes (methylene blue, fucarcyl), boric acid, io-
dophores (iodinol) and surface-active antiseptics [13]. It
should be noted that domestic protocols contain gener-
alised information without clear recommendations and
certainly do not meet the requirements of the present
day in the context of a large arsenal of antifungal drugs
and do not take into account the accumulated reports
on the development of resistant forms of fungi [14, 15].
However, there are modern domestic developments in
the problem of diagnosis and treatment of oral candi-
diasis, and treatment regimens for this opportunistic
infection in different age groups have been proposed
and implemented [16, 17]. Combined regimens for the
local treatment of oral candidiasis with surface-active
antiseptics miramistin, ethonium, iodinol and dyes have
proven effective.

The pandemic of coronavirus infection caused by
the SARS-CoV2 coronavirus has led to new challenges
for practitioners, taking into account the risk of local and
generalised candidiasis in elderly patients, against the
background of immunosuppressive and antibacterial
therapy. The frequency of Candida spp. carriage in this
category of patients is quite high (up to 80%), so taking
into account other risk factors (wearing prostheses, car-
diovascular disease, age-related decrease in the body’s
resistance properties, hypoxia in the setting of pulmo-
nary viral infection, etc.), the probability of candidemia
is quite high, which requires active prevention of oppor-
tunistic mycosis (local antiseptics), timely diagnosis and
treatment [18, 19].

Continuous monitoring of the susceptibility of clinical
isolates of Candida spp. to modern antifungal drugs and
determination of the etiological structure of oropharyn-
geal candidiasis will provide practical recommendations
and update domestic protocols for the treatment and
prevention of infections caused by Candida fungi, which
will increase the effectiveness of combating candidal le-
sions of the oral mucosa, reduce the number of relapses
and prevent the occurrence of severe complications.

The aim of the study.

To determine the sensitivity of clinical isolates of
Candida spp. to a wide range of antimycotic drugs, in-
cluding drugs that are recommended for the preven-
tion and treatment of candidiasis of the oral cavity;
provide recommendations on the effectiveness of the
recommended therapy, taking into account the results
obtained; to offer effective antifungal agents to supple-
ment local protocols for the prevention and treatment
of oral candidiasis.

Object and research methods.

The study was conducted on 28 clinical strains of
Candida spp., isolated from patients with various forms
of oral mucosa inflammatory lesions in the National
Pirogov Memorial Medical University. The material was
collected with a sterile swab from the affected area,
followed by seeding on dense Sabouraud medium and
incubating at 37°C for 24 hours. Colonies with charac-
teristic cultural properties, formed by yeast-like fungi
according to the results of microscopic examination,
were transplanted onto the chromogenic medium
CHROMagar Candida (manufactured by CHROMagar™)
for preliminary identification of fungi of the genus Can-
dida. The crops were incubated in a thermostat at 37°C
for 20-24 hours. The identification of selected Candida
strains was carried out, as indicated by the manufac-
turer, based on the color of the colonies and cultural
characteristics of the selected isolates of Candida spp.

The study of the biological activity of antimicrobial
drugs against isolated strains of Candida was carried out
by the disc diffusion method and the method of serial di-
lutions in Sabouraud’s liquid nutrient medium, followed
by the establishment of minimum fungicidal concentra-
tions (MFC) according to the generally accepted meth-
od. The evaluation of the results was carried out based
on the existing recommendations of EUCAST (2020) on
determining the sensitivity of fungi to antifungal agents.

The sensitivity of selected strains of Candida spp
was determined using the disk diffusion method to four
chemical groups of antimycotics: polyenes (nystatin,
amphotericin), imidazoles (clotrimazole, ketoconazole),
triazoles (fluconazole, itraconazole, voriconazole), al-
lylamines (terbinafine). Using the method of serial dilu-
tions in a liquid nutrient medium, the MFC of clotrim-
azole, itraconazole, terbinafine, the antiseptic of the
group of biguanides, chlorhexidine bigluconate, and the
antiseptics of quaternary nitrogen derivatives — benzal-
konium chloride and decamethoxine were determined.
For the quantitative method of studying the sensitiv-
ity of selected strains, medicinal products of domestic
manufacturers were used: Clotrimazole — solution for
external use 1% (manufacturer PJSC SIC “Borshchahivs-
kiy CPP”; Itraconazole (manufacturer LLC “Farma Layf”),
Lamicon — solution of terbinafine 1% (manufacturer
PJSC “ Pharmak”); Chlorhexidine — solution for external
use 0.05% (manufacturer LLC “DKP “Pharmaceutical
Factory”); Virotek Klinik — 0.05% solution of benzalkoni-
um chloride (manufacturer LLC “Multispray”); Dekasan
— solution of decamethoxine 0.02 % (manufacturer LLC
“Yuriya-Pharm”).

Statistical processing of the results of the quantita-
tive method of studying the sensitivity of clinical isolates
was carried out using the Microsoft Excel 2010 applica-
tion program package.

Research results and their discussion.

As a result of a microbiological study of 58 samples
of clinical material, 28 clinical strains of yeast-like fungi
of the genus Candida were isolated, of which 25 strains
were identified as Candida albicans (89.3%) and 3 iso-
lated cultures — as Candida krusei (10.7%), which cor-
responds to data from scientific sources regarding the
leading role of C.albicans in the damage to the mucous
membrane of the oral cavity. According to the data of
scientific publications, other types of candida are isolat-
ed with a low frequency, among which the most signifi-
cant are Candida glabrata, Candida krusei with a rela-
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isolates of C. albicans to fluconazole, vori-
conazole and itraconazole. We found the
highest sensitivity of the selected C. al-
bicans strains to clotrimazole (68% or 17
strains), half of the strains were sensitive
to another imidazole derivative — ketocon-
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Figure — Characteristics of sensitivity of clinical isolates of Candida albicans to

antifungal drugs.

tive share of 2% to 2.7%, depending on the category of
patients. As a result of our study, not a single strain of C.
glabrata was isolated from patients with stomatitis, and
the share of C. krusei exceeded the corresponding indi-
cator by 4-4.5 times, which can be explained by the rela-
tively small number of examined patients and selected
positive cultures.

The results of determining the sensitivity of selected
strains of Candida albicans (n=25) to drugs of the main
groups of antimycotics are shown in the histogram in fig.

According to the obtained results, the selected clini-
cal strains of Candida albicans showed low sensitivity
to nystatin (72% or 18 strains were resistant), however,
about half (52%) of the selected isolates retained sen-
sitivity to amphotericin B. It should be noted that the
polyene antibiotic nystatin is recommended for local
therapy of candidiasis oral cavity, however, according to
the obtained results, the expected effectiveness of such
therapy will be 28%. Amphotericin B is a means of etio-
tropic treatment of systemic candidiasis, the predicted
effectiveness of which, according to our results, will be
52%.

Attention is drawn to data on the sensitivity of select-
ed candida to triazole antimycotic agents: fluconazole,
voriconazole, itraconazole, which are recommended
by international protocols for the systemic therapy of
severe and/or recurrent oral candidiasis, candidiasis in
patients with a high risk of developing candidemia. Ac-
cording to our results, only 2 strains of C. albicans iso-
lated from patients were sensitive to fluconazole and
voriconazole, and 11 strains out of 25 were sensitive to
itraconazole, which, like voriconazole, is recommended
as the drug of choice for fluconazole-resistant infec-
tions. Our results do not correlate with the data of other
authors, which testify to the high sensitivity of clinical

Table 1 — Characteristics of the fungicidal action
of antimycotics against clinical isolates

of Candida spp.
A type of fungus
C. krusei C. albicans
Medicament
Number e Number e
. (M£m, . (M£m,
of strains of strains
pg/ml) pg/ml)
Clotrimazole 3 13,3+4,4 15 1500,0+400,0
Itraconazole 78,1+26,0 11 381,9+108,8
Terbinafine - 12 455,0+108,3

for recurrent oral candidiasis in patients
with a high risk of developing generalized
100 infections caused by C.albicans.

About half (48%) of the isolated strains
of C.albicans were sensitive to terbinafine,
an antimycotic from the group of allyl-
amines, but this drug is not used for the
treatment of fungal lesions of the mucous
membranes, based on the peculiarities of its pharma-
cokinetics.

Summarizing the obtained results regarding the sen-
sitivity of the strains of C.albicans we selected, it can be
assumed that the high level of resistance to nystatin,
fluconazole, and voriconazole is associated with the
high level of prescribing these antifungal drugs for the
treatment of candidiasis of the mucous membrane of
various locations, which led to the selection of insensi-
tive strains.

The isolated Candida krusei strains were resistant
to fluconazole and terbinafine, which corresponds to
the natural spectrum of resistance of this species to
antifungal drugs. Clinical strains of Candida krusei re-
mained sensitive to itraconazole but were resistant to
voriconazole. All three isolated strains were resistant to
nystatin; two strains retained sensitivity to amphoteri-
cin B. Sensitivity to clotrimazole was determined in all
isolated strains of C. krusei.

We carried out a quantitative determination of the
sensitivity of selected strains of C.albicans to antimycot-
ics of different chemical groups, to which the highest
levels of sensitivity were established according to the
results of the disco-diffusion method (clotrimazole, itra-
conazole, terbinafine). The drugs’ minimum fungistatic
concentration (MFC) was determined by two-fold serial
dilutions in Sabouraud’s liquid nutrient medium only
for sensitive strains based on the qualitative disc diffu-
sion method results. The obtained results are shown in
table 1.

As the results show, C. albicans strains, which were
determined to be sensitive according to the disco-diffu-
sion method, died at a sufficiently high minimum con-
centration of clotrimazole (1500.0+400.0 pug/ml). Nikol-
ishina E.V. et al. (2020) recommend using clotrimazole
ointment applications with a concentration of the main
active substance of 1% (10,000 pg/ml) in the combined
treatment of chronic candidal stomatitis. However, con-
sidering the resistance of a third of the strains of C. albi-
cans we have isolated to clotrimazole, we can predict a
low level of clinical effectiveness of the drug in the local
monotherapy of candidal stomatitis. The studied strains
of C. krusei revealed high sensitivity to clotrimazole
(MFC=13.3+4.4 ug/ml). However, the data on the sen-
sitivity of the three strains of C. krusei are insufficient to
formulate objective conclusions and recommendations.
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To the dioxaline triazole derivative of itraconazole,
strains of C. krusei showed a level of sensitivity sufficient
to ensure clinical effectiveness (MFC=78.1£26.0 pg/ml).
Clinical isolates of C. albicans died at higher concentra-
tions of itraconazole, for which the mean minimum fun-
gicidal concentration was 381.9+108.8 pg/ml.

Terbinafine is used topically in soft dosage forms and
sprays, but no data exists for treating oral candidiasis.
The isolated strains of C. albicans demonstrated suffi-
cient sensitivity to the drug of the allylamine group, and
the average minimum concentration determined for 12
clinical strains was equal to 455.0+108.3 ug/ml.

The analysis of domestic and international scientific
and practical publications on the problem of treatment
of various forms of candidiasis of the oral cavity dem-
onstrates that the local application of antiseptics has
a positive effect on suppressing the etiological factor
and restoring the normobiosis of the oral cavity. We de-
termined the sensitivity of isolated strains of Candida
albicans to antiseptics from the group of cationic de-
tergents: biguanidine derivative — chlorhexidine bigluco-
nate and quaternary nitrogen compounds — benzalkoni-
um chloride and decamethoxine. The obtained average
values of minimum fungicidal concentrations for clinical
isolates are shown in table 2.

Table 2 — Biological activity of antiseptic prepara-
tions against clinical strains of Candida albicans (n=25)

The name of the active | Minimum fungicidal concentration

substance (MFC) M+m, pg/ml
Chlorhexidine bigluconate 27,9+6,7
Benzalkonium chloride 38,7+10,8
Decametoxin 12,243,3

The obtained results indicate a high level of sensi-
tivity of the selected strains of C. albicans to all investi-
gated antiseptics. The biological activity of the domestic
antiseptic decamethoxine from the group of quaternary
nitrogen derivatives against isolated candida was the
highest: the average minimum fungicidal concentra-
tion was 12.2+3.3 pg/ml and was 3.2 times lower than
the corresponding concentration of another quaternary
nitrogen derivative — benzalkonium chloride. Chlorhexi-
dine bigluconate showed fungicidal properties at the
minimum average concentration of 27.9+6.7 pug/ml and
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exceeded benzalkonium chloride by 1.4 times in terms
of its activity but was inferior to decamethoxine, the
minimum fungicidal concentration of which was 2.3
times lower.

Therefore, the domestic antiseptic dekamethoxine
has significant advantages over antiseptics common in
international practice for the local prevention and treat-
ment of candidiasis of the oral cavity, therefore it should
be considered as a promising tool for local use in this
nosology.

Conclusions.

Summarizing the evaluation of the effectiveness
of modern antimycotics and surface-active antiseptics
against the strains of yeast-like fungi we selected, in gen-
eral, we can conclude about a high level of resistance
of fungi of the Candida genus to a wide list of modern
antifungal agents, including drugs of the triazole group
(fluconazole, voriconazole), which are recommended
for treatment chronic and recurrent candidiasis of the
oral cavity.

Local therapy is an integral part of the etiotropic
treatment of any form of oropharyngeal candidiasis,
so the use of antiseptic drugs with proven high activity
(decamethoxine, chlorhexidine bigluconate) will allow
for quick reduce the amount of the pathogen in the af-
fected area.

Considering the determined level of resistance of se-
lected candida to modern antifungal agents, it is neces-
sary to emphasize the need and feasibility of prescribing
etiotropic therapy after a mycological examination with
a determination of the sensitivity of selected strains to
the recommended list of antifungal agents.

Prospects for further research.

In the future, it is planned to continue the study of
the etiological spectrum of oral candidiasis to form sta-
tistically based practical recommendations for the local
and systemic use of antimycotics and surface-active an-
tiseptics in the etiotropic treatment of candidiasis based
on the determination of the sensitivity of clinical iso-
lates and to supplement the infection therapy regimens.
It has been proven that the antiseptic decamethoxine
increases the effectiveness of some antibacterial antibi-
otics, so in the future, it will be interesting to determine
the complex interaction of modern antifungals and
decamethoxine on clinical strains of Candida.

XAPAKTEPUCTUKA YYT/IUBOCTI 36YAHUKIB KAHOAUAO3Y MNOPOXHUHU POTA
00 NPOTUMIKPOBHUX 3ACOGIB

BiHHMLbKKI HALiOHaNbHUIA MeauYHUI yHiBepcuTeT im. M.l.Muporosa (M. BiHHULA, YKpaiHa)
anny_dent@ukr.net

O0dHiero 3 HalnowupeHiwux onopmyHiCmuYHUX iH@ekyili cbo200eHHA € KaHOUOO03 MOPOMCHUHU poma. Lle
06yMO08/1€HO 3HAYHUM PO3108CHOOMHEHHAM OPiHOH#0NodibHUX 2pubie y M00CbKil nonynauii, ocobnuso ceped nrodeli
noxus020 s8iky ma y dimel, 36in6WeHHAM 8MaAU8Y MAKUX (PAKMOPI8 PU3UKY AK HECpuamausi eKono2iuHi YUHHUKU,
6e3KOHMpPOosibHe BUKOPUCMAHHA aHMubiomukie ma iH., Wo, y ceoko Yepay, npu3sodums 00 ducbiomuyHux 3cysis.
®dapmauyesmuyHUli PUHOK MPOIMOHYE WUPOKUL nepenik npomuepubkosux 3acobis. [nsa niKy8aHHA KAHOUOO3y
MOPOHCHUHU poma 3apybixcHi KAiHiYHi MPoMoKoau 86a4aromMe 3aCMOCY8AHHA Pi3HUX, 8 3a71eXHOCMI 8i0 8axKocmi
nepebiey iHgheKuii ma yymaueocmi 36yOHUKiIB, Cxem NiKY8AHHS, Y AKi BKAYAOMb GHMUMIKOMUKU Pi3HUX XiMIYHUX
epyn (nonieHu, mpuaszou, exiHokKaHOUHU, iMida3osu). B YkpaiHi Ha cb0200Hi He posedeHo OHOB/1eHHA HAUYiOHAAbHUX
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IPOMOKOi8 AiKYy8aHHA KAHOUOO03Y C/U3080i 060AOHKU MOPOXHUHU pOMa HA OCHOBI pe3ysbmamie MOHIMopuHay
yymasusocmi 00 aHMuMiKomukie nowupeHux e KpaiHi wmamie Candida spp.. Lje icmomHo ycknaoHroe subip diesux
npenapamie ghaxisyamu ma HecamueHO 8MAUBAE HA eHEKMUBHICMb /iKYBAHHA X8OPUX.

Memoto 0ocnioweHHa 6yno 8U3HAYeHHA 4ymsaueocmi KaiHiyHux i3onsmie Candida spp., eudineHux 8id
nayieHmie 3 NpoAsamuU KAHOUOO3HO20 ypareHHA C/1U30807 060/0HKU MOPOHCHUHU poma, 00 Halibinbw 8xusaHux y
8iMYuU3HAHIU KAiHiYHIG Npakmuyi aHMUMIKOMUKie ma nogepxHe8o-aKMuUB8HUX GHMUCENMUKIe.

B pe3ynbmami mikpobionoziyHo2o 00cnidxceHHA 58 3pasKie KniHiYHo20 mamepiasny 6ys10 udineHo 28 KiHiYHUX
wmamise OpincdxuconodibHux epubie pody Candida, 3 akux 25 wmamie bynu ideHmugpikosaHi Ak Candida albicans
(89,3%) ma 3 sudineHux kyabmypu — Ak Candida krusei (10,7%). Pe3ysiemamu 8u3Ha4eHHs 4ymsus8ocmi ompumaHux
i3onamie Candida spp. 0o aHmumikomukie 00380UAU 8CMAHOBUMU BUCOKUl piseHb pe3ucmeHmMHocmi 00
hlyKOHA30:1Y, BOPIKOHA307Y, HicmamuHy, 6:U3bKO NOA0BUHU Wmamise bynu pesucmeHmHUMU 00 iIMPAKOHA30Y,
mepbiHagiHy, ampomepuyuHy b. HalimeHw pesucmeHmHumu e8udineHi Candida albicans sussunuce 00
Knompumaszsony (32% sudineHux wmamis). [ocnioxceHi Kyaomypu OpinoronodibHux epubie npodemoHcmpysanu
8UCOKUl pigseHb 4ymausocmi 00 MOBEPXHEBO-OKMUBHUX GHMUCENMUKI8 OeKaMemOKCUHY, X/0p2eKCUOUHY
bientoKoHamy ma 6eH3aaKOHI xnopudy, w0 0038075€ peKoMeHOysamu yi npenapamu 014 3aCMOCY8AHHA 8 CXeMax
/10KA16HOT mepanii KAHOUOA03y POMOBOI NOPOXHUHU. Pe3yabmamu nposedeHo20 00CAiIOHEeHHSA Nidmeepoxyromeo
HeobxiOHicmb MocmiliHo20 MOHIMOPUH2Y Yymau8oCMI UUPKYAYUX WMAMie-36yOHUKI6 KOHOUOO03y MOPOHCHUHU

poma 00 HAABHO20 apceHasy AHMUMIKOMUKiIB.

Knro4oei cnosa: KaHOUOO3 pomosoi mopoxucHUHU, aHmumikomuku, Candida albicans, nosepxHeso-akmusHi

aHmMucerimuku.

38’A30K ny6niKauii 3 n1aHOBMMKU HayKOBO-AoCAiA-
HUMU poboTamu.

JocnigeHHA BUKOHAHO B paMKax HAayKOBO-A0CNIA-
Hoi poboTtun Kadeapu mikpobionorii BiHHMLbKOrO Haui-
OHaNbHOTO MeAMYHOro yHiBepcuteTy im. M.l.Mnporosa
«JlocniaskeHHA BionoriyHMX BNacTUBOCTEM MiKpoopra-
Hi3miB, BigHeceHWx BcecBiTHbOIO OpraHi3aL|i€lo OXOPOHM
30,0POB’A 0 CNUCKY «MPOBIAHMX NATOrEHIBY, LLLO HECyTb
HalbinbLwy 3arpo3y Ans 340P0B’ A NOANHM, Ta PO3PO6Ka
3aco6iB 60poTbbM 3 HUMMY» (Ne aeprkaBHOI peecTpaLii
0117U006903) Ta HayKoBo-gocnigHoi poboTtn Kade-
ApW opToneauyHoi ctomaTonorii BiHHMLbKOro Hauio-
Ha/ZIbHOrO MeAWn4YHOro yHiBepcutety im. M.l.Muporosa
“OnTumisalis AiarHOCTUKK, OPTONEeAMUYHOrO NiKyBaHHA
Ta npodinakTMkm natonorii sybolenenHoi cuctemn” (Ne
OeprkaBHOT peecTpauii 0119U103951).

Bcryn.

KaHanpo3 poToBOi MOPOMHUHM — Le ONOPTYHiC-
TUYHUI MIKO3, PO3BUTOK AKOrO 3aNeXUTb Big HaraTbox
dakTopiB. [pixaxenoaibHi rpmbu poay Candida e
npeacTaBHUKaMM MiKpobiomy pOTOBOI MOPOXKHUHM Big,
40-60% po 80% 3pmoposux ntogein [1, 2]. B pesynbrari
OMCOIOTMYHMX MOpPYLIEeHb BHACAIAOK MPUIAOMY aHTU-
GiOTHMKIB, 3HUKEHHA ONIPHUX BNACTUBOCTEN OpraHiamy
Ha NoKanbHOMY Ta/abo cMCTeMHOMY PiBHI, NOB’A3aHMX
3 BiKOBMMU daKTOpamu, Tepaniero rMIOKOKOPTUKOCTe-
poigamn, LUTOCTaTUKaMM, iMyHOCynpecopamu Ta iH.,
PO3BUTKY HabyTux imyHoAediLMTIB, MeXaHiYHii TpaBMmi
€n30B0OT 060NIOHKM BHACNIAOK HOCIHHA NpoTesiB Ta Ha-
raTboX iHWKUX GAKTOPIB BUHUKAE PU3MK PO3BUTKY KaH-
AMA03Y POTOBOI MOPONKHUHU, AKMI MOXKe NPOABAATUCH
B pi3HMX dopmax Ta Npu HepaLioHa/NbHOMY JliKyBaHHi
NPU3BOAUTU [0 BaXKKMX GOpPM, MATU peuuamnBytoHnit
xapakTtep (y 20-30% Bmnaakis) abo NpoBoKyBaTh 6inbLu
CEepPMO3Hi yCKNaAHEHHA TaKi AK KaHANAEMIA Ta CUCTEMHI
KaHAMAO03M, AKi NoTpebytoTb TPMBANOrO AOPOroBapTic-
HOro NliKyBaHHA. J[lOMiHytOYy MO3MLiO B €TiO/NOriYHil
CTPYKTYPi KaHAWMAO3Y POTOBOI MOPOXKHUHWU 3aliMatloTb
rpnbwu Buay Candida albicans , yactoTa BUAINEHHA AKOTO
cTaHoBUTb 70-90% [3]. OaHaK B POTOBI/A MOPOMKHMHI
NIOANMHN MOXKYTb BUABNATUCL A0 12 BMUAIB KaHAUA, AKi
MatoTb CBili CMEKTP NPUPOLHOI YYTANBOCTI A0 CyYaCHMUX
aHTMMIKOTUKIB [4, 5]. Ha cborofHi icHye H1U3Ka MixKHa-

pPOAHUX peKoMeHAaLLi Ta NPOTOKOAIB LLOAO NiKyBaHHA
KaHAWA03Y NOPOXKHWHK poTa. A NoKanbHOI eTioTpon-
HOT Tepanii nerkmux Gpopm KaHAMA03Yy POTOBOI MOPOIKHM-
HW PEKOMEHAYHTb BUKOPUCTOBYBATM aHTUBIOTUK rpynu
NOIEHIB HICTAaTMH Ta NpenapaT rpynu TpMasonis — MiKo-
Ha30/, Y BMMAAKy BaxKMx Gopm 3acTOCOBYHOTb Nepo-
panbHO NikapcbKi dopmu Tpuasonis (baykoHason, iTpa-
KOHa30/1, BOPiKOHA30/1, MOKCIKOHA30/) Ta eXiHOKaHAMHMU
(anigynadyHrin) [6, 7, 8]. NMokasaHa BMCOKA YyT/IMBICTb
KNiHiYHWUX i3onaTis Candida albicans po pnykoHasony Ta
iHLWX TPMA30.iB, OAHAK HAroNOLWYETLCA, WO iHLWIi BUAK
Candida spp. matoTb HEBMCOKY 4yTiMBICTb abo pesunc-
TeHTHi (Hanpwknag, C.krusei) go dnykoHasony, Tomy
npenapatom BMBOOpPY B TaKMX BMNAZLKaX € BOPIKOHA30/,
iTpakoHason abo aHigynadyHriH [9]. OgHaK B OCTaHHi
POKM 3’ABNAIOTLCA NOBIZOMNEHHA MPO 3POCTaHHA YacT-
KW BUAINEHUX pe3ncTeHTHMX wTamiB Candida spp. go
CMNONYK TPUA30/y Ha BigMiHy BiZ npenapaTis iHWOro no-
xopgxKeHHs [10, 11]. 3BepTae yBary, Wo 3rigHO PEKOMEH-
Aauin ECSMID wopo nikyBaHHA iHGEKLUiN, BUKANMKAHUX
Candida spp. (2012) ¢nykoHason nepecrtas byTv npena-
paTom BMBOpPY A/1A CUCTEMHOTO /liKYBaHHA KaHAWA03iB
Ha TNi BUCOKOI epeKTUBHOCTI Npenapatis rpynu exiHo-
KaHauHIB (aHigynadyHriH, KacnodyHriH, MiKadpyHTriH).
ICTOTHE 3HaYeHHA Y 3MeHLIEeHHi MiKpobHOro HaBaH-
TaXXEHHSA B 30Hi ypaXKeHHA Ma€ 3aCTOCYBAHHA aHTUCen-
TUYHUX NpenapaTiB. [11aHKTOHHI Ta nNAiBKOBI dpopmu
KNiHiYHMX i3onaTie Candida albicans edeKTUBHO 3HU-
LLYIOTbCA PO34YMHAMM NMOBEPXHEBO-AaKTUBHUX aHTMCEN-
TuKiB: 0,12% xnoprekcuaunHy birntokoHarty, 0,07-0,075%
LeTUANEepPUAMHItO, AKi BXOAATb A0 CKIaZy ONOiICKyBadiB
pPOTOBOI NOPOXKHUHM [12]. Ons ToniyHOI Tepanii Takox
pPEKOMEHAYIOTb BUKOPUCTOBYBATM PO34MHU BapBHUKIB
(meTnneHoBoro cnHbOro, PyKkapuuay), bopHoi KUCNoTH,
nogodopu (hogiHon) Ta NoBepPXHEBO-aKTUBHI aHTMCEN-
TvMKK [13]. Cnig BiA3HAUYMTH, WO BIiTYM3HAHI NPOTOKOAM
MiCTATb y3aranbHeHy iHpopmauito 6e3 uYiTKMX peKo-
MeHAauili Ta, 6e3ymoBHO, He BiAMNOBIAAOTL BUMOram
CY4acHOCTi B YyMOBax BE/IMKOrO apceHany NpoTurpmbKo-
BMX MpenapaTiB Ta He BPaxOBYIOTb HAKOMWYeEHi NOBiAo-
MJIEHHA NPO PO3BUTOK PE3UCTEHTHUX Ppopm rpubis [14,
15]. OfHaK iCHYIOTb CyvacHi BITYM3HAHI HanpaLOBaHHA
y Npobaemi giarHOCTMKKM Ta NiKyBaHHA KaHAMAO03Y po-
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TOBOi MOPOXHWHM, 3aNpPOMOHOBaHi Ta BMNPOBAAMKEHI
CXEMMU NiKyBaHHSA LLiEl ONOPTYHICTUYHOI iHbEeKLiTy pi3HMX
BiKoBMX rpynax [16, 17]. Mo3UTUBHO 3apeKomeHayBanu
cebe KOMbBiIHOBaAHI CXeMM MiCLLeBOro NiKyBaHHA KaHAW-
003y POTOBOi MOPOXKHUHM i3 3aCTOCYBaHHAM NOBEPXHO-
BO-aKTUBHWX aHTUCENTUKIB MipamiCTUHY, eTOHito, nogu-
HoANy Ta 6apBHUKIB.

MaHgemia KopoHaBipycHOI iHdeKLii, BUKAMKaHOI
KopoHaBipycom SARS-CoV2, 3ymoBMaa HOBI BWMKIMKU
ONA NPAKTUKYYMX NiKapiB 3 BPaxyBaHHAM PU3UKY BU-
HUKHEHHA JIOKa/ZIbHUX Ta reHepani3oBaHMUX KaHAMAO03iB
Y NAHLIEHTIB MOXMAOTO BiKy, HA TNi IMyHOCYNPeCMBHOI Ta
aHTMbaKTepianbHOI Tepanii. YactoTa HocincTea Candida
Spp. Y i€l KaTeropii nNauieHTiB € AOCUTb BMCOKOI (A0
80%), ToMy 3 BpaxyBaHHAM iHWWX (QAKTOPIB PUSUKY
(HoCiHHA npoTesis, cepALEeBO-CYAUHHI 3aXBOPIOBAHHA,
BiKOBE 3HWMKEHHA OMiPHUX B/IACTUBOCTEN OpPraHiamy,
rinoKcisi Ha Thi nereHeBol BipycHOI iHdeKLil, Towo) Mmo-
BipPHICTb BUHUKHEHHA KaHOMAEMIi OOCUTb BUCOKA, LLO
notpebye aKTMBHOI MPOQINAKTUKM OMOPTYHICTUHHOTO
MiKO3y (/OKafbHE NpWM3HAYeHHSA AaHTUCENTUKIB), CBOE-
YacHOI farHOCTUKM Ta NlikyBaHHA [18, 19].

MOCTINHWI MOHITOPUHT YYTIMBOCTI KAIHIYHUX i30-
natis Candida spp. 40 cy4acHMX NpoTUrpMbKoBUX Mpe-
napaTiB Ta BU3HAYEHHA eTiONOrYHOI CTPYKTYpH opoda-
piHreasbHOro KaHAMA03Yy A03BONNTb HAZATU NPAKTUYHI
pekomeHaauii Ta OHOBUTU BITYM3HAHI NPOTOKOAN NiKy-
BaHHA Ta NpodinakTUKM iHOEKLiN, BUKIUKAHMX rpuba-
mu poay Candida, Wwo niasmwmnTb ePpeKTUBHICTL 6OPOThb-
6M1 3 KaHAUA03HUMM YPAKEHHAMM CNM30BOT 0BONOHKHK
pOTa, 3MEHLWMUTb KiNbKICTb peuuauBie Ta nonepeamTb
BUHUKHEHHSA BaYKKWX YCKNAZ4HEHb.

MeTa gocnigKeHHs.

BU3HauMTM 4yTAuMBICTb KAiHiYHMX i3onaTiB Candida
SPP. 40 LUMPOKOro CMEeKTPYy aHTUMIKOTUYHMX npenapa-
TiB, BK/IIOYHO 3 NpenapaTtamu, AKi peKoMeHA0BaHi AnA
npodinakTUKK Ta NiKyBaHHA KaHANA03Y POTOBOI MOPOXK-
HUHW; HA[4ATU peKomeHAaa,i Wwoao edeKTUBHOCTI peKo-
MEeHA0BaHOI Tepanii 3 BpaxyBaHHAM OTPUMAHUX pe3y/ib-
TaTiB; 3aNponoHyBaTK AieBi NpoTUrpubKoBi 3acobu ana
[OOMOBHEHHSA JIOKaNbHUX NPOTOKONIB NpodinakTuKM Ta
NiKYBaHHA KaHAMA03Y NOPOXKHUHMU POTa.

O6’eKT i meTOaM AOCNiAXKEHHA.

[ocnigxkeHHA NpoBOAMAM Ha 28 KAIHIYHMX WTamax
Candida spp., BUAineHux Big XBopux 3 pisHMmu popma-
MW 3aMasbHOTO YParKEHHS CM30BOI 060/IOHKM POTOBOI
NOPOXKHUHU B BAKTEPIONOriYHIA nabopaTtopii BiHHMLb-
KOro HaLioOHaNbHOTO MeAMYHOro yHiBepcuTeTy im. M.I.
Muporosa. 3abip maTepiany 34iCHIOBANM CTEPUABHUM
TaMMOHOM i3 30HW YPaXKeHHA 3 HACTYNMHUM BUCIBOM Ha
winbHe cepeposulle Cabypo Ta iHKybalieo nNpu Tem-
nepatypi 37°C npotarom 24 roauH. KonoHii 3 xapak-
TEPHUMW KYNbTYPaZIbHUMUW BNACTUBOCTAMM, YTBOPEHI
ApiKAXKenoaibHMMK rpubamm 3a pesynbTatamm MiKpo-
CKOMIYHOro AO0CNiOKEHHSA, nepeciBasM Ha XPOMOTeH-
He cepeposuite CHROMagar Candida (BMpo6HMUTBA
CHROMagar™) 3 meToto nonepeaHbol igeHTUdIKaLii
rpubis poay Candida. MociBn iHKybyBann B TepmocTa-
Ti npn Temnepatypi 37°C npotarom 20-24 roguH. laeH-
TUdIKaLiO BUAINEHUX LWTAMIB KaHAWMA, 3A4iNCHIOBaNW,
AK BKa3aHO BMPOGHMKOM, Ha niactasi 3abapBneHHA
KOJIOHIM Ta KyAbTypasibHUX O3HAK BWUAiINEHUX i30NATIB
Candida spp.

JocniarkeHHsa 6ionoriyHOT aKTMBHOCTI aHTUMIKPOb-
HWX NpenapariB WoA0 BUAINEHMX WTaMiB KaHAMA, Npo-

BOAUAWN ANCKO-AUOY3iAHUM MEeTOoAOM Ta METOAOM ce-
pifiHMX pO3BEAEHb B PiZKOMY MOXKMBHOMY CepesoBULL
Cabypo 3 noganbliMm BCTAHOBJEHHAM MiHIMaNbHUX
OYHriLMAHNX KOHUeHTpauin (MOuK) 3a 3aranbHonpui-
HATOO MeToamKoto. OuiHKa pe3ynbTaTiB 34ilicHI0OBaNach
Ha niacrasi icHytounx pekomeHgauin EUCAST (2020)
LOAO BU3HAYEHHS YyTAUBOCTI rpmnbiB 40 aHTUMIKOTMY-
HUX 3acobi..

3a pgonomorot  AUCKo-gudy3inHOro metony Bu-
3HaYanu YyTAMBICTb BUAineHHMX wTamis Candida spp.
00 YOTMPbLOX XIMIYHMX TFPYM aHTMMIKOTUKIB: MOIEHIB
(HicTaTMH, amdoTepuumH), iMmigasonis (KnoTpumason,
KEeTOKOHa30/), Tpuasonis (pnykoHason, iTpakoHason,
BOpiKOHa30n), aninaminis (tepbiHadiH). MeTogom ce-
pifiHMX PO3BEAEHb B PiLKOMY MOXKMBHOMY CEpesoBULL
BCTaHoBAOBaAnM M®uK KnoTpumasony, iTpakoHasony,
TepbiHadiHy, aHTMCEeNTUKY rpynu BiryaHiais xnoprekcu-
ANHY BirNtOKOHATY Ta aHTUCENTUKIB MOXiAHUX YeTBep-
TUHHOrO a30Ty — BeH3aNKoHIl0 XI0puay Ta AeKaMeTOK-
CUHY. [INA KinbKiCHOro meToay AOCNIAXKEHHA YYTANBOCTI
BUAiNEHMX LWTaMiB BUKOPUCTOBYBA/IM NliKapCbKi 3acobu
BITYUM3HAHMX BUPOBHUKIB: KnoTpumason — po3umH ans
30BHilWIHBbOrO 3actocyBaHHA 1% (BMpobHMK MAT HBL,
“bopuiariBcbknini Xd3”; ITpakoHason (BupobHuMK TOB
“®apma Jlaid”), lamikoH — po3umH TepbiHadiHy 1%
(BMpobHUMK MAT “dapmak”); XNoprekcMamH — pPo3yunH
012 30BHiWIHbOro 3actocyBaHHA 0,05% (BuMpobHUK 000
«OKMN «®apmauestnyeckan dabpukar); BipoTek KniHik
—0,05% po3umnH beH3anKoHito xnopuay (enpobHuk TOB
“Mynbtucnpeit”); [ekacaH — PO34YMH AEKAMETOKCUHY
0,02% (BMpobHMK TOB “HOpia-dapm”).

CTaTtucTyHy 0bpobKy pesynbTaTiB KiNbKicHOro me-
TOAY AOCNIAMEHHA YYTAMBOCTI KAIHIYHMX i30/1ATiB NpO-
BOAW/IN 3 BUKOPUCTAHHAM MAKeTy NPUKAALHUX NPOrpam
Microsoft Excel 2010.

Pe3ynbTaTu AocCnigKeHHA Ta ix 06roBopeHHs.

B pesynbtaTti mikpobionoriyHoro gocnigxeHHs 58
3paskKiB KiHiYHOro matepiany 6yno BuaineHo 28 Kni-
HiYHMX WTamiB ApirKaKenoaibHMx rpubis poay Candida,
3 AKkux 25 wramis 6ynu igeHTUdikoBaHi sk Candida
albicans (89,3%) Ta 3 BugineHnx Kynstypu — Ak Candida
krusei (10,7%), W0 BiANOBIAAE AAHNUM HAYKOBUX AsKepen
woao nposigHoi poni C.albicans B yparkeHHi ci1M30BOI
000/I0HKM POTOBOI MOPOXKHUHU. 3rigHO AaHUX HayKo-
BUX NybnikaLii, iHWI BUAM KaHAMA BUAINAOTLCA 3 He-
BU/IMKOIO YaCTOTOMO, cepes, AKMX HalbiNbLl Barommmm €
Candida glabrata, Candida krusei 3 BigHOCHO YacTKowO
Bif 2% [0 2,7% B 3aneXKHOCTI Bif, KaTeropii NaLieHTiB.
B pe3ynbTaTi HaWoro AocAigXKeHHs He 6yno BMAiINEeHO
)ogHoro wrtamy C.glabrata Big, xBopux Ha CTOMATUT, a
yacTtKa C.krusei nepebinbluinna BignoBigHWN NOKa3HUK B
4-4,5 pasun, Wo MOKHA NOACHUTU BiAHOCHO HEBEIMKOLO
KiNIbKICTIO 06CTEXEHUX XBOPUX Ta BUAINEHMX MO3UTUB-
HUX KyNbTYp.

PesynbTaTt BUSHAUYEHHA YyTAUBOCTI BUAIEHUX LUTa-
mis Candida albicans (n=25) no npenapaTiB OCHOBHMX
rpyn aHTUMIKOTUKIB HaBeAeHi B ricTorpami Ha puc.

3a OTPUMAHMMWU pe3ynbTaTaMu BUAINEHI KAiHIYHI
wTamu Candida albicans neMoHCTpyBann HU3bKY YyTaAn-
BiCTb A0 HicTaTUHY (72% abo 18 wTamis BUABUAUCH pe-
3UCTEHTHUMM), ogHaK 6AM3bKO nonosuHU (52%) Buai-
JIeHUX i30/1ATiB 30epirann YyTanBicTb A0 ambOTEPULUHY
B. Cnip 3a3Ha4nTH, WO NOMIEHOBUMN aHTUBIOTUK HiCTaTUH
PEKOMEHAYETLCA ANA NOKANIbHOI Tepanii KAaHANA03Y po-
TOBOT NOPOXKHWUHM, OAHAK 3riA4HO OTPUMAHUX pe3ynbTa-
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BugineHi wrtamun Candida krusei 6ynun

Tep6iHadi o i i
EpoiRap 48 cTiikumun 1o daykoHasony Ta TepbiHadi-
ITpakoHazon 44 Hy, WO BiANOBIgAE NMPUPOLHOMY CNEKTPY

BopikoHazon

CTIMKOCTi AaHOro BMAY 40 aHTUMIKOTUKIB.
KniHiyHi wTtamun Candida krusei 36epira-

dnykoHazon 8N 9

IV YYTAUBICTb A0 iTPaKoHasoy, ane bynu
EERJERCl 52 = CTIMKMMM 00 BOpiKoHa3zony. Yci Tpu Buai-
Knotpumazon 68 NeHi wramu 6yan CTinKMMM 40 HIiCTaTUHY;
AMGOTEPHULLUH - 52 I T ABa WTamuM 36epiranm 4yTiMBicTb 40 am-
Hicrarun D B— doTepuumnHy b. l-lyTnlfIBiCTb 'p,o KJ'IOTpVIM?-
301y BU3HAY€Ha y BCiX BUAINEHUX LWITamiB

C.krusei.
0 20 40 60 80 100 Hamu 6yno npoBeaeHo KisbKicHe BW-

mYytnuei, % M Pe3ncTeHTHI, %

PUCYHOK — XapaKTepucTuKa YyTanBocTi KNiHiuHuxX isonatie Candida albicans

A0 npoTUrpubKoBMX Npenaparis.

TiB OUiKyBaHa edeKTUBHICTb Takoi Tepanii byae cTaHOBU-
™ 28%. AMboTepnunH b € 3acobom eTioTponHoi Tepanii
CUCTEMHUX KaHAWAO03iB, NPOrHO30BaHa edeKTUBHICTb
AKOI 32 HAWMMM pe3yabTaTaMn cTaHoBUTUME 52%.

3BepTatoTb yBary AaHi WOAO YyTAMBOCTI Bugine-
HUX KaHAWMA 4O aHTMMIKOTMYHMX 3acobiB rpynu Tpua-
30niB: GNYKOHA30/y, BOPiKOHA30/y, iTPaKoHa30Ay, sKi
PEKOMEHAYIOTLCA MiKHAPOAHUMM NPOTOKONAMU ANA
cUCTEMHOI Tepanii BaxKoro Ta/abo peuuanByHHOro
KaHAMA03Y POTOBOI MOPOXKHWUHU, KaHAWA03Y Y MaLieH-
TiB 3 BUCOKMM PU3NKOM PO3BUTKY KaHAMAeMmii. 3a Ha-
LWNMM pe3ynbTaTamMn TiNbKM 2 LWITaMK i30/1bOBAHUX Big,
nauieHTis C.albicans 6ynn yytaneummn oo bayKoHasony
Ta BOpiKOHa3o0ay, a 11 wTramis i3 25 npoasnanun yytam-
BiCTb A0 iTPaKOHA30/y, KNI, AK i BOPIKOHA30/, peKo-
MEHAYETbCA AK npenapaTt BMBOPY Npu Pe3nCcTEeHTHOCTI
iHbeKUil 4o dayKoHaszony. OTpUMaHi HaMKn pesynbTaTu
He KOpentoTb 3 AaHMMM iHLWKX aBTOPiB, AKi 3acsiguy-
I0Tb BUCOKY YYT/IMBICTb KNiHiuHMX i3onaTie C.albicans oo
dnyKoHasony, BOPiKoHa30/y Ta iTpakoHa3ony. Haibinb-
Wy 4yTAMBicTb BUAineHux wramis C.albicans Hamn 6yno
BCTQHOB/IEHO [0 KNAOTpMMmaszony (68% abo 17 wTamis),
No/sIoBUHA WITaMiB ByaM YyTAMBMMMK A0 iHWOro noxia-
HOro iMmigasony — KeTokoHasony. HasegeHi noxigHi imi-
[,330/1y LWMPOKO He BUKOPUCTOBYIOTLCA ANA NliKyBaHHA
KaHAMA03Y POTOBOI MOPOXKHMHM, OAHAK B MiXKHAPOAHIN
Ta BITYM3HAHIN NPaKTULi 3aNpPONOHOBaHI CXemMMU AK N0-
Ka/IbHOTO, TaK i CUCTEMHOIO 3aCTOCYBaHHA KNOTPUMA30-
Ny NpY peunamByO4OMY KaHAMA03i MOPOXKHUHM poTa y
NaLi€HTIB 3 BUCOKMM PU3MKOM PO3BUTKY reHepasisosa-
HUX iHdeKUil, BUKAnKaHux C.albicans.

BavM3bKko nonosuHU (48 %) BUAiNeHUX LWTamiB
C.albicans BWABMAM YYTAUBICTb A0 aHTUMIKOTMKa 3
rpynu aninamidis TepbiHadiHy, oaHaK gaHWi npenapat
He BWMKOPMUCTOBYETbCA ANA NiKyBaHHA rPUOKOBUX ypa-
YKEHb CNM30BUX 0O0NOHOK, BUXO4AYMN 3 0cobaMBOCTEN
1oro ¢papmaKoKiHETUKMU.

Y3aranbHIo4Ui  OTPMMaHi  pe3ynbTaTy Woao YyT-
NNBOCTI BuAiNeHMx Hamu wrtamis C.albicans, moHa
NPUNYCTUTKU, WO BUCOKUWA pPiBEHb PE3UCTEHTHOCTI A0
HicTaTUHY, GAyKOHa30/y, BOPIKOHA30/1y MOB’A3aHWUIA 3
BMCOKMM pPiBHEM MPU3HAYEHHA LUX MPOTUTPUOKOBUX
npenapaTis A8 NiKyBaHHA KaHAMA03iB c/M30BOi 060-
JNIOHKK pPi3HOI N0Kanisau,ii, Wo 3yMOBUIO CenekLito He-
YYT/IMBUX LUTAMIB.

3HaYeHHA YYTIMBOCTI BUAINEHUX LITamiB
C.albicans po aHTUMIKOTUKIB Pi3HMX Ximiu-
HUX Fpyn, A0 AKUX BCTAHOBAEHI HaMBULL
PiBHI 4yTAMBOCTI 3a pe3ynbTaTamu AMC-
Ko-andysiHoro metogy (KnoTpumasony,
iTpakoHasony, TepbiHadiHy). MiHimanbHy ¢yHricTa-
TUYHY KOHUeHTpauito (MPuK) npenapatis BU3Havanm
MeTOA0M [BOKPATHUX CEPiiHMUX PO3BeAeHb Y pigKomy
NoXKMBHOMY cepenosuLLi Cabypo anLe Woao YyTaMBmX
WTamiB 3a pe3y/bTaTamu AKICHOro Ancko-gudysinHoro
meToay. OTpuMaHi pesynbTaT HaBegeHi B Tabauui 1.

AIK OEeMOHCTPYIOTb OTPMMAHI pesynbTaTv, LTamu
C.albicans, akn 6ynu BU3HAYeHi AK YyTAMBI 33 AaHUMMU
ANCKO-aMdysitHOro meToay, MMHYAM MNpU AOCTAaTHBO
BMCOKIM MiHIMaNbHiM KOHUEHTpauii KnoTpumasony
(1500,0+400,0 mrr/mn). HikonuwuHa E.B. Ta cniBasT.
(2020) pekomeHAyOTb BWMKOPWUCTOBYBATU aniKauii
Mas3i KNOTPMMa30/ly 3 KOHLLEHTPALLiED OCHOBHOI Aito4oi
peuoBuHN 1% (10000 MKr/mn) y KOMBIHOBaHOMY JiKy-
BaHHi XPOHIYHOTO KaHAMAO3HOro ctomatuty. OfHaK,
BPAXOBYOUM CTIMKICTb TPETUHWU BUAINEHUX HaMW LUTa-
miB C.albicans po KNOTPMMa3oy, MOXKHA NPOrHO3yBaTH
HU3bKMIN PiBEHb KAiHIYHOT epeKTUBHOCTI npenapaty y
MicLLeBii MOHOTepanii KaHAMAO03HMX cToMaTuTi. [o-
cnigxkeHi wramu C. krusei BUABWAW BUCOKMUIA piBEHb
YyTAMBOCTI A0 KnoTpumasony (MduK=13,3+4,4 mkr/
mn). MpoTe, ofaepKaHWUX AaHUX WOAO YYTAUBOCTI TPbOX
wTamis C. krusei HepocTaTHbO AN GOPMY/OBAHHA
06’€EKTUBHMX BUCHOBKIB Ta peKOMeHAaLLil.

Tabnuusa 1 — Xapakrepucrtuka GyHriuugHoi
Ll aHTUMIKOTUKIB WO[0 KAIHIYHUX i3oNnaTiB

Candida spp.
Bua rpubis
C. krusei C. albicans
Mpenapat
KinbKicTb, '(\AMqiL,:'AK KinbkicTb| M®UK (Mtm,
wTamis g wTamis MKr/mn)
MKr/mn)

Knotpumason 3 13,3+4,4 15 1500,0£400,0
ITpakoHason 78,1+26,0 11 381,9+108,8
TepbiHadiH - 12 455,0+108,3

[0 ANOKCaniHOBOro MoxigHOro TP1asony iTpakoHa-
301y wrtamu C. krusei BUSBUAWU AOCTaTHi ans 3abes-
nevyeHHA KAiHIYHOT e(deKTUBHOCTI piBeHb YYTAMBOCTI
(M®duK=78,1+26,0 mkr/mn). KniniuHi isonatu C. albicans
TMHYIU NPU BULLMX KOHUEHTPALIAX iTpakoHasony, Ana
AKUX CepefHE 3HAUYEHHA MiHIMaNbHOT QYHTILMAHOT KOH-
LeHTpauji ctaHosuno 381,9+108,8 mKr/mn.
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TepbiHadiH MicLeBO BMKOPUCTOBYETbCA Y BUIMA-
O M'AKMX NiKkapcbKUX Gopm i cnpeis, ogHaK AaHi nNpo
MOro 3actocyBaHHs Ans Tepanii KaHAMAO03y POTOBOI
NOPOXKHWHU BiaCyTHI. BuaineHi wramun C. albicans pe-
MOHCTPYBann [OCTaTHIO YYTIMBICTb A0 Mpenaparty
rpynu aninamiHie, a cepefHA MiHiManbHA KOHLUEHTpa-
Lifl, BU3HaYeHa Ana 12 KNiHiYHUX WTamis, AOPiBHIOBaNA
455,0+108,3 mKr/mn.

AHani3 BITYM3HAHUX Ta MIXKHAPOAHUX HAYKOBO-
NPaKTUYHUX NybnikaLili 3 Npobaemmn NikyBaHHA Pi3HMX
$OopM KaHAMA03Y POTOBOI MOPOKHUHWU LEMOHCTPYE, LLLO
JIOKaNbHEe 3aCTOCYBaHHA aHTUCENTMKIB Ma€E MO3UTUB-
HUW BNIMB Ha MPUrHIYEHHA eTioNOoriYHOro YMHHKUKA Ta
BiflHOB/IEHHA HOPMObiO3y POTOBOI MOPOXKHMHU. Hamu
6byna BM3HaYeHa YyTIMBICTb BUAiNEeHUX WwWTamis Candida
albicans [0 aHTUCENTUKIB rPyny KaTiOHHUX AETEPIeHTIB:
noxiaHoro 6iryaHiguHy — xnoprekcuauHy 6irntoKoHaTy
Ta CMONYK YeTBEPTUHHOTO a30Ty — 6eH3a/IKOHIt0 XN0pK-
Ay Ta AeKameToKCuHy. OTpuMaHi cepegHi 3HaYeHHA Mi-
HiManbHUX QYHTILMAHUX KOHUEHTPALIM 1A KAIHIYHMX
i3onATiB HaBeAeHi B Tabauui 2.

Tabnuua 2 — bionoriyHa aKTUBHICTb aHTUCENTUYHUX
npenapariB WoA0 KAiHIYHUX WTamiB
Candida albicans (n=25)

MiHimanbHa QyHriLMAHa KOHLEH-

HasBa gito4oi peyoBuHM o (D) R, crim b

XnoprekcuanHy birntokoHaT 27,916,7
BeH3anKoHit xopug, 38,7+10,8
[lekameTOKCUH 12,2+3,3

OTpuMmaHi pe3ynbTaTi CBig4aTb NPO BUCOKUI pPiBEHb
yyTamBocTi BuaineHux wramis C.albicans go ycix gocni-
OXEHUX aHTMUCeNnTUKiB. bionoriyHa aKTUBHICTb BITUM3-
HAHOTO AHTMCENTUKA AEeKAaMETOKCUHY 3 Frpynu NoXigHuX
YeTBEPTMHHOINO a3oTy LOAO BWUAINEHUX KAHAMA BWU-
ABMNACb HAMBMLLOW: CepesHA MiHiManbHa yHriLMaHa
KOHLEeHTpaL,ia ctaHosuna 12,2+3,3 mkr/mn i 6yna 8 3,2
pPasn HUMKYOLKD, HiXK BigMNOBiAHA KOHUEHTPALiA iHWOoro
NoXigHOro YeTBepPTUHHOIO a30Ty — BEH3a/KOHIl0 Xno-
puay. XnoprekcuamnHy 6irntokoHaT BUABAAB QYHFiLMAHI
B/IACTUBOCTI MPW MiHIMaNbHilA cepegHii KOHLUeHTpauii
27,946,7 MKr/mn i nepesuLLyBaB 3a CBOEK aKTUBHICTIO
6eH3anKkoHito xnopua B 1,4 pasu, ogHak nocTynascs ge-
KaMeTOKCMHY, MiHiManbHa yHriunaHa KOHUeHTpauis
AKoro 6yna B 2,3 pasun HUKYOHO.

OTKe, BITYM3HAHMI QHTUCENTUK AEKAMETOKCUH Ma€E
iCTOTHi nepeBarn nepeps NOWWPEHUMU B MiXKHAPOAOHIM
NPaKTULi aHTUCENTUKAMM ANA IOKANbHOI NPOodiNaKkTUKK
Ta NiKYBaHHA KaHAMA03Y NOPOXKHUHU poTa, TOMY MOro
cnif, po3rnafaTv AK NepcnekTMBHUIA 3acib gna nokanb-
HOrO 3aCTOCYBaHHA MpPW AaHiin Ho30n0ril.

BucHoBKM.

Y3aranbHIO4UM OLHKY epeKTUBHOCTI CyYacHUX aH-
TUMIKOTUKIB Ta MNOBEPXHEBO-AaKTUBHUX aHTUCENTUKIB
LOAO0 BUAINEHUX HAMM LITAMIB APiXAXKONOAIBHUX rpu-
6iB, B Li/IOMY MOXKHa 3p06UTM BUCHOBOK MPO BUCOKWIA
piBeHb pe3uncTeHTHOCTI rpmbis pogy Candida po wwu-
POKOro nepesniky cyvyacHUx MpoTUrpubKoBMX 3acobis,
BK/IIOYAIOYM NpenapaTtu rpynu Tpuasonis (dbaykoHason,
BOPiKOHA30/), AKi peKOMeHA0BaHi A5 NiKyBaHHA Xpo-
HIYHUX Ta PeLUaMBYOUMX KaHANAO3iB POTOBOI NOPOXK-
HUHU.

MicueBa Tepania € HeBiA'EMHOK YacCTMHO eTio-
TPOMHOTO NiKyBaHHA byab-sKoi dopmmn opodapiHreasb-
HOTO KaHAMA03Y, TOMYy 3aCTOCYBaHHA aHTUCENTUYHUX
npenapaTis 3 JOBEAEHOI BUCOKOK aKTUBHICTIO (ae-
KaMEeTOKCUH, XI0prekcuanHy 6irtoKoHaT) 403BOAUTH
WBWAKO 3MEHLLMTU KiNbKICTb 30yAHMKA B 30Hi yparKeH-
HA.

3 BpaxyBaHHAM BU3HAYEHOro PiBHA PE3UCTEHTHOCTI
BUAINEHUX KaHAMA, [0 CYHYACHUX aHTUMIKOTUKIB CAif, Ha-
ro/IoCUTN NPO HeobXigHICTb Ta AOUINbHICTb NPU3HAYEH-
HA eTIOTPONHOI Tepanii NicnA MiKONOrYHOro A0CAIAKEH-
HA 3 BM3HAYEHHAM YYTIIMBOCTI BUAINEHUX LUTaMiB A0
peKoMeHZ0BaHOro nepeniky NpotTurpnbrosumx 3acobis.

MepcnekTMBKM NOAANbLUNX AOCNIAMKEHD.

B nepcnekTuBi NMaHYETbCA MPOAOBXKWUTM [OCHI-
[O)KEHHA eTiONOriYHOro CNeKTPy KaHANA03Y NOPOXKHUHU
poTta, cdopmyBaTM CTAaTUCTUYHO OOIFPYHTOBAHI Mpak-
TUYHI peKomeHAauii Woao MicLeBoro Ta CUCTEMHOro
3aCTOCYBAHHA AaHTUMIKOTHMKIB Ta MOBEPXHEBO-aKTUBHUX
AHTMCENTMKIB B ETIOTPOMHOMY /NiKYBaHHI KAHANAO3Y Ha
niAcTasi BU3HAYEHHA YYTAINBOCTI KNiHIYHMX i301ATIB Ta
OOMOBHUTKU cxemu Tepanii iHdeKuii. loBeaeHo, Wo aH-
TUCENTUK AEKAMETOKCUH NiaBuLLye ePeKTUBHICTb aen-
KMX aHTMBAKTepianbHUX aHTMBIOTHKIB, TOMY B Nepcrek-
MBI byAe LiKaBUM BM3HAYUTU KOMMNEKCHY B3aEMOLiO
CYYaCHUX aHTUMIKOTUKIB Ta LEKAMETOKCUMHY Ha KJiHIYHI
WTaMK KaHanA,
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XAPAKTEPUCTUKA YYTIUBOCTI 36YAHUKIB KAHANAO3Y MOPOXHUHU POTA 4O NPOTUMIKPOBHUX 3A-
CObIB

CykmaHcbKa . [., FOpa A. M.

Pestome. Bucoka nowwmpeHictb rpmbis poay Candida y ntogeii noxunoro Biky Ta y AiTeit 3yMOBAOE iX NpoBigHy
€TioNoriYyHy posb B YparKEHHAX C1IM30B0OT 060N10HKM poTa Ha GoHi GaKTOpiB PU3MKY, AKI NPU3BOAATL A0 Oc1abneHHA
NIOKaNIbHUX Ta CUCTEMHUX MEXaHi3MiB ONipHOCTI MaKpoopraHiamy, AMCHIOTUYHMX NOPYLUEHb Ta PyMHYBaHHA NpU-
poaHux 6ap’epis B pOTOBil MOPOXKHMHI. 3rifHO MiXKHAPOAHMX NMPOTOKONIB ANA NiKYBAHHA KaHAMA03Y NOPOKHUHM
poTa peKOMEHAYHTb aHTUMIKOTUKM Pi3HUX XIMIYHUX rpyn (NONiEHN, TPMA30M, eXiHOKaHAMHM, iMigasonm). CydacHi
AHTUMIKOTUKM LUMPOKO NpeacTaBaeHi Ha dapMaLeBTUYHOMY PUHKY YKpaiHW, O4HaK BifCYTHICTb OHOBMIEHMX HaL,io-
HaNIbHMX NPOTOKONIB Ta AAHWUX NPO YYTAMBICTb IOKANbHMX WUTAMIB KaHAMA 3HAYHO YCKNAAHIOOTb BUBIp edeKTUBHMUX
npenapartis.

MeToto aocnigKeHHs 6yn0 BUSHAYUTM YyTAMBICTb KNiHIYHKMX i301aTiB Candida spp. A0 aHTUMIKOTMKIB OCHOBHMX
rpyn Ta NOBEpPXHEBO-aKTUBHUX aHTUCENTUKIB, BKIKOYHO 3 MpenapaTtamu, AKi peKoMeHA0BaHiI AnA npodinakTuKkM Ta
NiKyBaHHA KaHAWA03Y POTOBOI MOPOXKHMHU, HAAATU PeKoMeHAaLil Wwoao ebeKTUBHOCTI AaHUX NpenapaTiB Ta 3a-
NMPONOHYBATN Ai€Bi NPOTUIPMUOKOBI 3acO0bM AN [ONOBHEHHS JIOKANIbHUX NPOTOKOAIB MPOGINAKTUKM Ta NiKyBaHHSA
KaHAWA03Y NOPOXKHMHM poTa.

B pe3ynbTaTi MiKO/IOFYHOro AOCAIAXKEHHS NepeBarkHa BiNbLUIICTb BUAINEHUX KY/IbTYP KaHAUA iaeHTUdiIKoBaHa AK
Candida albicans (89,3%). Pe3ynbtaTt BUSHaUYEHHA YyTAMBOCTI 28 KAiHiYHMX wTtamis Candida spp. nokasanu suco-
KUl piBEHb PE3UCTEHTHOCTI i30/1ATiB 40 GYKOHA30/y, BOPIKOHA30/Y, HICTaTUHY, 6/IM3bKO MONOBUHM LITamis Byau
pesncTeEHTHUMK A0 iTpaKoHasony, TepbiHadiHy, amboTepuumHy b. HalimeHw pe3sucteHTHUMM BugineHi Candida
albicans Buasunucb Ao Knotpumasony (32% suaineHux wramis). OgHaK, OTPMMaHi HaMK pPe3yNbTaTi NPOAEMOH-
CTPYBa/IM BUCOKY YYTAIMBICTb i301ATIB 4O AEKAMETOKCUHY, X/I0preKcUanHy birntoKkoHaTy Ta 6eH3aMKOoHIto xa0puay,
O A403BONAE PEKOMEHAYBATH Lii NOBEPXHEBO-aKTUBHI AaHTUCENTMKM [0 3aCTOCYBAHHA B CXeMax JIOKa/IbHOI Tepanii
KaHAMA03Y POTOBOI MOPOXHUHW. Pe3ynbTaTi NpoBeAEeHOro AOCNIAKEHHA NiATBEPAKYIOTb HEOBXiIAHICTb MiKOMOTiY-
HOro AOCNIAXKEHHA Ta BU3SHAYEHHA YYTIMBOCTI BUAiNEHOro 36yAHUKA L0 NPOTUMIKPOOHUX NpenapaTiB He TiIbKK AN
BepudikaLii aiarHo3y KaHANA03y POTOBOI MOPOXKHUHK, ane W AnA Npu3HayeHHA epeKTUBHOI eTioTponHoi Tepanii
Ta NonepearKeHHsA PO3BUTKY YCKNaAHeHb. MMOCTIMHUIA MOHITOPUHT YyTAMBOCTI KAiHiYHKMX i3onAaTiB Candida spp. go
Cy4acHUX NPOTUrPUOKOBMX NpenapaTiB A03BONUTb HAZATU NPaKTUYHI PeKOMeHAALLT Ta OHOBUTU BIiTYM3HAHI Npo-
TOKOIN NiKyBaHHA Ta NPodinakTUKM iHbeKLin, BUKAUMKaHUX rpubamu poay Candida.

Knwouyosi cnoBa: KaHAMA03 POTOBOI MOPOXKHUHU, aHTUMIKOTUKK, Candida albicans, noBepxHeBO-aKTUBHI aHTU-
cenTuKm

SENSITIVITY OF THE PATHOGENS, CAUSING ORAL CANDIDASIS, TO ANTIMICROBIAL AGENTS

Sukmanskaya G. D., Yura A. M.

Abstract. The high prevalence of the Candida fungi in the elderly and in children determines their leading
etiological role in inflammatory process, arising on the oral mucosa, against the background of risk factors that lead
to the weakening of local and systemic immune mechanisms, dysbiotic disorders and the destruction of natural
barriers in the oral cavity. According to international protocols, antifungals of various chemical groups (polyenes,
triazoles, echinocandins, imidazoles) are recommended for the treatment of oral candidiasis. Modern antifungals
are widely represented on the pharmaceutical market of Ukraine, but the lack of updated national protocols and
sensitivity data of local Candida strains significantly complicates the choice of effective drugs.

The aim of the study was to determine the sensitivity of clinical Candida spp. isolates to main groups of antifungals
and surface-active antiseptics, including medicines that are recommended for the prevention and treatment of
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oral candidiasis; provide recommendations on the effectiveness of these drugs and offer effective antifungals to
supplement local clinical protocols for oral candidiasis.

As a result, the vast majority of isolated Candida cultures were identified as Candida albicans (89.3%). The
results of susceptibility testing of 28 clinical Candida spp. isolates showed a high level of resistance to fluconazole,
voriconazole, nystatin; about half of the strains were resistant to itraconazole, terbinafine, and amphotericin B.
The isolated Candida albicans were the least resistant to clotrimazole (32% of the isolated strains). However, the
obtained results demonstrated the high sensitivity of the isolates to decamethoxine, chlorhexidine bigluconate and
benzalkonium chloride, which allows us to recommend these surface-active antiseptics for local therapy of oral
candidiasis. The results of the conducted research confirm the need for culture isolation and susceptibility detection
not only to verify the diagnosis of oral candidiasis, but also to prescribe rational etiotropic therapy and prevent
development of complications. Continuous monitoring of Candida spp. Susceptibility to modern antifungals will
help to provide practical recommendations and update national clinical protocols for candidiasis.

Key words: oral candidiasis, antifungals, Candida albicans, surface-active antiseptics.
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