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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

The last decades regarding diseases of fungal etiology
are characterized by a tendency towards changes in the
understanding of the etiology and clinical picture of such lesions,
and accordingly, the development of new treatment methods is
necessary. The goal of our work was to optimize medical care
for patients with onychomycosis through the use of therapeutic
agents that improve the structure of the nail plates.

Materials and methods: The study involved 147 patients
with various forms of onychomycosis of the hands and feet
aged 23 to 79 years. Patients in the main group were offered to
use a systemic antifungal drug with a drug that contains biotin
and improves the structure and speed of nail plate growth.
Patients in the control group used only a systemic antifungal
drug. Examination of patients was performed with microscopic
examination of pathological material (pieces of nail fragments),
cultural study, PCR, epiluminescence surface microscopy of
affected nail plates, dermatoscopy, determination of nail plate
damage index.

Results: At the beginning of treatment, the most common
clinical manifestations of onychomycosis were as follows:
hyperkeratotic changes were observed in 44 patients (47.3%) of
the main group and in 30 patients (55.6%) of the control group;
onycholysis in the form of partial or complete detachment of
the nail plates from the nail bed was observed in 26 patients
(28.0%) with combined therapy and in 38 patients (70.4%) of
the control group; destruction of the nail plates to their complete
absence was observed in 4 patients of the main group and in
3 patients of the control group; color change was observed in
almost all patients of both groups - 96.8% of the main group
and in 96.3% of the control group; Surface deformation is also
a characteristic sign of onychomycosis and at the beginning of
treatment it was observed in a weak degree of severity in 41
patients (44.1%), in a moderate degree - in 26 (27.9%), in a
significant degree - in 19 patients (20.4%). As for the patients
of the control group, the largest number of them had moderate
surface deformation in 25 patients (46.3%), then 14 patients
(25.9%) with significant changes in the form of transverse and
longitudinal striations, there were no surface changes at all in
11 patients. Such a symptom as a change in the free edge was
completely absent in 10 patients (18.5%) of the control group
and in 24 patients (25.8%) of the main group. The highest
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percentage of changes among the main group — 29.0% was
observed in patients with moderate degree of delamination in
27 patients, absence — in 19 patients (20.0%), and insignificant
in the form of slight partial delamination in 23 patients (24.7%).
As a result of the treatment, it was found that the growth rate of
nail plates in patients receiving complex therapy was 1.4 times
(0.7740.02 cm) higher than in patients in the control group,
whose average growth rate was 0.53+0.03 cm.

Conclusions: A comprehensive method of treating patients
with onychomycosis involving both antifungal agents and
agents that improve the structure of the nail plates and accelerate
their regrowth provides mycological elimination and a positive
clinical outcome in patients: achieving mycological remission at
10-12 weeks in 89.1% of patients with comprehensive treatment,
which is 19.5% more than in patients with traditional treatment.
The developed method ensures the restoration of the normal
structure of the nail plate in 96.8% of patients (respectively, in
81.5% of patients using traditional treatment).

Key words. Onychomycosis, treatment, morphology, nail
plate, antimycotics.

Introduction.

The last decades are characterized by the successes of
infectious medicine [1] despite the tragic consequences of the
Covid pandemic [2,3], in particular with regard to pathological
conditions of bacterial [4-6], viral [7,8] and fungal etiology
[9,10]. Regarding the latter, there is a tendency to changes in
the understanding of the etiology and clinical picture of such
lesions: the role of mixed infection has increased, widespread,
acute inflammatory and eczematized forms have become more
widespread [11,12]. This is due to a significant decrease in the
body's immune defenses, general population aging, the tendency
to population migration, and some iatrogenic factors [1,13,14].
Penetration of fungi into the nail area is preceded by damage or
destruction of the structures that limit them. Important factors
that precede the penetration of pathogenic mycelium include
mechanical injuries to the nail plate, exposure to chemicals
(constant contact with synthetic detergents, degreasers, and
water), wearing tight, narrow shoes made of synthetic materials
(creating a moist and warm environment that promotes the
growth and reproduction of fungi), individual characteristics
of sweating (with a predominance of the sympathetic type of
the vegetative system), various deformations and anatomical
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features of the foot (flat feet, narrow interdigital spaces, and the
associated poor aeration of the foot), and the speed of regrowth
of the nail plates [15,16].

In this regard, many methods of treatment of onychomycosis
have been developed - a disease that is, in principle, considered
curable. The main principles of treatment of patients with
onychomycosis, which are followed by most clinicians, are
[17,18]: a method of treatment of onychomycosis based on
the etiology, clinical form of onychomycosis and the presence
of concomitant pathology; treatment of fungal lesions of
several nail plates without involvement of the nail matrix in
the pathological process with local antimycotics; treatment of
subtotal and total onychomycosis with a long duration of the
disease, expressed by hyperkeratosis with the involvement of
systemic antimycotics. However, in practice, the treatment of
onychomycosis faces a large number of difficulties caused by
treatment errors or patient characteristics. Frequent lesions
of slowly growing toenails, a long history of the disease,
pronounced hyperkeratosis, the presence of contraindications,
and concomitant pathology make treatment with both local and
systemic drugs ineffective [17].

The goal of our work was to optimize medical care for patients
with onychomycosis through the use of therapeutic agents that
improve the structure of the nail plates.

Materials and Methods.

The study involved 147 patients with various forms of
onychomycosis of the hands and feet aged 23 to 79 years. Patients
were divided into two groups: the main and the control group.
All patients, after reading the patient's personal sheet, gave
written consent to participate in the study. The groups of patients
receiving treatment were formed according to the principle of
random sampling. Patients in the main group were offered to use
a systemic antifungal drug with a drug that contains biotin and
improves the structure and speed of nail plate growth. Patients in
the control group used only a systemic antifungal drug; patients
in both groups were prohibited from using any other antifungal
medications. The final basis for inclusion in the study group was
obtaining a positive microscopic result of a mycological study.
Patients who had received systemic antifungal drugs within the
last month or local antifungal drugs within the last week, had
contraindications to the use of systemic antifungal drugs, as
well as patients receiving corticosteroid and cytostatic drugs,
and pregnant women were excluded from participation in the
study. Previous treatment of onychomycosis was performed
only in 21 patients, and in 17 of them the prescribed therapy was
ineffective, and in 4 patients the disease relapsed or re-infection
occurred (Table 1).

Mycological examination of patients included microscopic
examination of pathological material (pieces of nail fragments)
and culture. PCR was performed using a reagent kit with primers
to determine the presence of DNA specific to Trichophyton
rubrum, and PCR with panfungal primers.

Epiluminescence surface microscopy of affected nail plates
was performed using a Dermlite IT Pro HR dermatoscope (USA)
and an Omnivision video dermatoscope (Korea). Dermatoscopy
photographs were taken using a Sony o-58 digital camera,
which was connected to the dermatoscope with an adapter ring
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and a Sony photo adapter, which allowed the use of automatic
image analysis systems [19,20].

To assess the degree of nail plate damage by onychomycosis,
the nail plate damage index (NPDI), which is calculated by the
total number of points of individual clinical structural signs of
changes in the nail plates in onychomycosis. The number of points
in the range from 0 to 3 was awarded to the selected signs. NPDI
was calculated according to seven clinical criteria: a scratched
surface, a change in the free edge, nail hyperkeratosis, uneven
nail color, the presence of cavities, the presence of tunnels, nail
atrophy. The index value in patients with onychomycosis with
different degrees of severity of the process was divided into the
minimum NPDI — from 1 to 4 points; moderate NPDI — from 5
to 10 points; pronounced degree NPDI — from 11 to 21 points.

Patients were monitored for 16 weeks. Patients in the main
study group were prescribed a systemic antifungal drug
depending on the type of pathogen (terbinafine for dermatophytic
onychomycosis and itraconazole for onychomycosis of other
etiology, dosage according to the instructions) and the drug
Volvit 5 mg 1 time per day before meals throughout the
entire course of treatment with a systemic antifungal drug.
Patients in the control group received therapy with a systemic
antifungal drug depending on the type of pathogen (terbinafine
for dermatophytic onychomycosis and itraconazole for
onychomycosis of unknown etiology, dosage according to the
instructions) for 6 weeks for onychomycosis of the hands and
12 weeks for onychomycosis of the feet.

The effectiveness of the studied complex was assessed based
on the results of clinical and mycological studies. Clinical

Table 1. Distribution of patients according to clinical and anamnestic
data.

Patient groups

Data Main group, Control
(n=93) group, (n=54)

Total number of patients 93 54

Sex:

- male 47 27

- female 46 27

Age, years 55.7£1.3 54.1£2.9

Previous treatment:

- was held 14 7

- was not held 79 47

Localization of the lesion:

- feet 61 34

- brushes 10 5

- feet and hands 22 15

Comorbidities*: total 92 39

- varicose veins 20 5

- chronic eczema 6 1

- dyshidrosis 5 3

- candidiasis of large folds 9 1

- psoriasis 12 6

- diabetes mellitus 1

- gastrointestinal tract pathology 19 12

- damage to the cardiovascular system |9 9

- chronic diseases of ENT organs 4 2

- genital candidiasis 18 4

Note: * — more than one comorbidity may occur in one patient.



evaluation of the method included assessment of complaints,
dynamics of objective manifestations of the disease. Mycological
efficacy consisted in the elimination of fungi. To assess the
dynamics of nail plate regrowth in patients of both groups, the
length of the nail plate was measured using a ruler (from the
proximal nail plate to the distal edge) from the beginning of
the study and at the second, fourth, sixth, eighth, twelfth and
sixteenth weeks of treatment.

All patients were assessed for subjective signs of the
disease (itching, pain), data from an objective examination
(measurement of the length of the nail plate from the proximal
nail plate to the distal end, wetting, hyperemia, peeling, dry skin,
cracks) and mycological negativity. Registration of objective
signs of nail plate damage before, during and after treatment
was carried out according to the following parameters: distal
damage, lateral damage, total with involvement of the germinal
zone, total without involvement of the germinal zone, subungual
hyperkeratosis, onycholysis, change in the growth rate of a
healthy nail plate. The severity of the sign was assessed on
the following scale from 0 to 3, where O is the absence of the
sign, 3 is a significant degree of severity. The severity values
of individual symptoms before treatment, after 1, 2, 4, 6, 8, 10,
12 weeks, and at the end of therapy (16 weeks) were used to
calculate the total values, and then the reduction in their severity
was determined by regressive dependence on treatment.

Statistical processing of the obtained results, as well as their
graphic display was carried out using the standard Microsoft
Excel 2007 application package on a personal computer. In
the case of normal distribution, the parametric Student-Fisher
method was used. The obtained values of the arithmetic mean
(M), the standard deviation (), the error of determining the
arithmetic mean (m), determined the level of reliability of the
differences (p) of the group means, which were compared using
the Student test (t). In the case of non-normal distribution of the
results, the non-parametric method (Mann-Whitney U-test) was
used.

Results.

During the work, it was found that the area of fungal infection
in patients of the main and control groups was distributed as
follows: in 39 patients (26.5%) half of the nail was affected, and
in 39 patients (26.5%) more than half of the nail was affected,
less than half of the nail in 29 patients (19.7%), total nail damage
in 33 patients (22.5%) and absence of nail plates due to atrophy
in 7 patients (4.8%) (Table 2).

Objective examination revealed in 61 patients (41.5%), the
distal-lateral form (Table 3), which was diagnosed and began
with the appearance of yellowish, gray-brown, or grayish-
yellowish spots and stripes in the distal-lateral part of the nail.
Over time, the spots spread from the free edge to the root of the
nail and to the entire nail plate. In patients with a long history of
onychomycosis, the distal-lateral form turned into a total form.
This diagnosis was established in 64 patients (43.5%). The nail
plates of these patients were dirty-gray in color, thickened,
partially or completely destroyed on the free edge. Significant
subungual hyperkeratosis was observed.

7 patients (4.8%) had a superficial white form of onychomycosis.
In patients with this form of the disease, in the vast majority of
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Table 2. Distribution of patients by area of nail damage in patients
of the studied groups and the average index of nail plate damage by

groups.
Number of patients

. Main Control
Indicator
group,n  group, n
=93 =54
Less than half of the nail 18 11
Half a nail 22 17
» More than half of the nail 25 14
:% Total nail damage without matrix 19 5
% involvement
g Total nail lesion involving the matrix |5 4
—
<C |Absence of a nail due to atrophy 4 3

Average indicator of NPDI per patient 10.7+0.3 10.8 +0.7
Table 3. Distribution of patients by the form of nail damage in patients
of the studied groups.

Number of patients

F f lesi
orm of feston Main group, n=93 Control group, n=54

Distal-lateral 39 22
Surface white 5 2
Total 41 23
Proximal 8 7

cases, the process was localized on the nail plates of the feet,
where white spots with clear boundaries appeared, mainly in the
proximal parts. Sometimes we observed a total lesion of the nail
plate. In these cases, the configuration of the nail was preserved,
but superficial destruction of the plate above the spots was
noted. The surface of the nail was loose and easily scraped off
in the form of a powdery mass.

The remaining 15 patients (10.2%) had a proximal form of
onychomycosis. In this case, the process began in the proximal
part of the nail fold. The proximal subungual form was diagnosed
in patients who received previous therapy for onychomycosis.
In this case, the nail plates were dirty yellow in color, easily
crumbling both from the sides and from the free edge.

Among 147 patients of the studied groups, the results of the
conducted cultural study were distributed as follows: positive
in 73 (49.7%) patients and negative in 74 patients (50.3%).
The majority were pure dermatophyte cultures — in 53 (72.6%)
patients, in second place Candida spp. — in 10 patients (13.7%),
then mixed dermatophyte-yeast culture — in 6 patients (8.2%),
and in last place Aspergillus — in 4 patients (5.5%).

The pathological process was localized on the nail plates of the
feet only in a larger number of patients — 92 patients (62.6%),
only on the hands — in 18 (12.2%), on the hands and feet — in
37 (25.2%). During the study, it was found that nail lesions
on the hands were observed mainly in women. The number of
affected nails in the majority of patients (117 — 79.6%), who
were under observation, ranged from 3 to 10, and in almost
half of the patients from both groups (71 patients — 48.3%)
the infection covered 57 fingers. Up to four nail plates were
affected in 19 patients (12.9%), of which 13.9% of the patients
in the main group and 11.1% of the control group. Infected up to
8-10 nail plates were found in 27 patients (18.4%), with a higher
percentage (19.4%) of patients belonging to the main group,



and a lower percentage — 16.7% to the control group. Infected
more than 10 nails were noted in 30 patients (20.4%), of which 22
(23.7%) patients from the main group and 8 (14.8%) patients from
the group receiving only systemic antifungal treatment, including
one patient from the main group who had all 20 nails infected.

It should be noted that the duration of the course of dermatosis
by the time the patients sought medical help ranged from 2
months to 15 years, of which from 2 months to 1 year in 29
patients (19.7%): in 22.6% of patients in the main group and
in 14.8% of patients in the control group. The duration of the
disease from 1 to 5 years was observed in almost half of the
patients from both groups - 73 (49.7%), of which in 48.4% of
patients receiving combination therapy and 51.9% of patients
with monotherapy with a systemic antifungal. From 5 to 10 years
in 41 patients (27.9%), of which in 24 (25.8%) patients from
the main group and 17 (31.5%) patients from the control group.
Three (3.2%) patients from the main group and one (1.9%) from
the control group had been suffering from onychomycosis for
more than 10 years.

With the installation results of NPDI was found that severe
duration was observed in 54 patients (58.1%), of which 37
(39.8%) were patients from the main group and 17 (31.5%)
were patients from the control group. Moderate severity was
observed in 89 patients (60.5%) of both groups (58.1% of
patients from the main group and 64.8% of patients from the
control group), and only three patients had a minimal severity
(2.0%), which was 4 points, but we had to include these patients
in the treatment with systemic antifungal drugs, because the
nails of 4 toes were involved in the pathological process with
manifestations of changes in the free edge and partial distal
onycholysis. Average NPDI was at the same level in both
groups (Table 2).

Early after treatment, in both the main group and the control
group, the most pronounced symptoms were peeling, dryness,
and cracks, and the least pronounced were wetting. A week after
the start of treatment, there was a slight positive trend in patients
in both groups, which concerned only acute inflammatory
symptoms. In 5 patients (5.4%) with athlete's foot from the main
group who used the study drug (Volvit), itching, hyperemia,
and weeping decreased. The manifestations of fresh vesicular
elements ceased, the previously existing vesicles and papules
flattened and peeled off (Figure 1).

Two weeks after the start of treatment, soreness (subjective
manifestation of acute inflammatory process) in patients of the
control group decreased by 13.0%, in the main group - by 16.1%.
In all patients, symptoms of inflammation (erythema, weeping)
significantly decreased. However, in patients of the control group,
a slowdown in the resolution of dryness, peeling, and healing of
cracks was noted. As for itching, it completely disappeared in 9
patients (16.7%) who received only systemic antifungal and in
17 patients (18.3%) of the main group. Hyperemia of the skin
significantly decreased in 18 patients (19.4%) and completely
disappeared in 21 patients (22.6%) who received combined
therapy. As for patients who took only systemic antifungal,
hyperemia decreased in 10 patients (18.5%) and in 10 patients
the skin of the feet restored a healthy color. Two patients (3.7%)
from this group had significantly pronounced hyperemia.
The symptom of peeling gradually disappeared in patients of
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Figure 1. Patient, 46 years old. Diagnosis: Onychomycosis of the feet,
total dystrophic form before treatment (a) and one week after the start
of treatment (b).

both groups. In 17 (18.3%) patients from the main group and
9 patients (16.7%) from the control group. A significantly
pronounced symptom of peeling remained in 9 patients (9.7%)
from the main group and in 8 (14.8%) from the control group.
Wetting, as one of the symptoms of inflammation, remained in
a weak degree of severity only in three patients (3.2%) from
the main group and in 11 patients (20.4%) from the group that
received only monotherapy with a systemic antimycotic. Cracks
healed after two weeks in 15 patients from the main group and
in 2 patients from the control group. The number of patients
with manifestations of dryness decreased by 21.5% in the main
group and by 18.5% in the control group.

At the 4th-6th week of treatment, there was a complete
regression of hyperemia, peeling, dryness, healing of cracks and
almost complete (6 patients — 6.5%) regression of subjective
signs in patients of the main group and preservation of clinical
manifestations (hyperemia, peeling, dryness, healing of cracks)
in 11 patients (20.4%) of the control group, by the 8th week of
treatment in a weak degree of severity and subjective signs in
9 patients (16.7%): in 4 (7.4%) patients, pain persisted and in 5
(9.3%) patients, itching persisted in a weak degree of severity.
As for the oozing, it completely disappeared after 4 weeks in
all patients in the main group and at week 6 in all patients who
received only a systemic antifungal.

After 8 weeks, in 5 (5.4%) patients of the main group, pain
persisted and in 1 (1.9%) patient, itching persisted to a weak



degree, which can be explained by the duration of the existing
onychomycosis (12-15 years) and the presence of concomitant
pathology in the form of varicose veins in patients, which
significantly reduces microcirculation in the peripheral vessels
of the lower extremities and thereby reduces the access of the
prescribed systemic antifungal and biotin to the blood vessels of
the terminal phalanges of the feet. Complete clinical recovery
was observed in 87 patients (93.5%). Patients of the control
group, then complete regression of clinical signs after 8§ weeks
occurred in 47 (87.0%) patients, mild itching remained in 7
patients (13.0%). Pain persisted until the 8th week in 4 patients
(7.4%) of the control group. Slight hyperemia was noted in 2
patients (3.7%), barely noticeable peeling was in 3 patients
(5.6%). Dryness and cracks remained in a weak degree of
severity in 8 patients (14.8%).

At the 10th week of treatment, there was a complete regression
of clinical symptoms such as itching, soreness, hyperemia,
peeling, dryness, and healing of cracks in all 93 patients (100%)
receiving combination therapy and an incomplete regression
of these clinical manifestations in patients from the group
receiving monotherapy with a systemic antifungal due to the
preservation of soreness in 2 patients (3.7%), i.e., 52 patients
received clinical recovery, which is 96.3%.

In two patients (3.7%) of the control group, pain persisted until
week 12 of treatment. This can be explained by the presence of
an ingrown nail and long-term hypertrophic onychomycosis in
which thick hyperkeratotic masses constantly compressed the
nail bed and maintained pain.

The most common clinical manifestations of onychomycosis
(hyperkeratosis, onycholysis, nail discoloration, surface
deformation, atrophic changes, and the presence of tunnels-
cavities in the thickness of the nail plate) make it easy to assess
the severity of onychomycosis and investigate the presence of
clinical changes in the structure of the affected nail plates. At the
beginning of treatment, hyperkeratotic changes were observed
in 44 patients (47.3%) of the main group and in 30 patients
(55.6%) of the control group. Onycholysis in the form of partial
or complete detachment of the nail plates from the nail bed was
observed in 26 patients (28.0%) with combined therapy and in
38 patients (70.4%) of the control group. Destruction of the nail
plates to their complete absence was observed in 4 patients of
the main group and in 3 patients of the control group. Color
change was observed in almost all patients of both groups —
96.8% of the main group and 96.3% of the control group. Surface

deformation is also a characteristic sign of onychomycosis and
at the beginning of treatment it was observed in a weak degree
of severity in 41 patients (44.1%), in a moderate degree — in
26 (27.9%), in a significant degree — in 19 patients (20.4%).
As for the patients of the control group, the largest number of
them had moderate surface deformation in 25 patients (46.3%),
then 14 patients (25.9%) with significant changes in the form
of transverse and longitudinal striations, there were no surface
changes at all in 11 patients. Such a symptom as a change in the
free edge was completely absent in 10 patients (18.5%) of the
control group and in 24 patients (25.8%) of the main group. The
highest percentage — 29.0% of changes among the main group
were observed in patients with moderate degree of delamination
in 27 patients, absence — in 19 patients (20.0%), and insignificant
in the form of slight partial delamination in 23 patients (24.7%).
As for the control group, in 10 (18.5%) patients no changes
of the free edge were observed, which was characteristic of
the clinical picture of the proximal type of nail plate lesion
in onychomycosis. Partial delamination was in 16 patients
(29.2%), moderate — in 21 patients (38.9%) and its absence
was observed in 7 patients (12.9%). Thanks to dermatoscopic
examination, we were able to detect longitudinal cavities in the
thickness of hyperkeratotic masses, which had varying degrees
of severity from thin, short (up to 2 mm) to 5 mm in diameter,
which passed from the free edge to the proximal roller. Cavities
in the thickness of the nail were detected in a small number
of patients in both groups. This symptom was found in 15
patients (16.1%) of the main group and in 8 patients (14.8%)
of the control group. Thus, at the beginning of treatment, the
most pronounced symptoms were such as changes in color, free
edge, surface, and the least pronounced were the destruction of
the nail plate and the presence of cavities in the thickness of the
nails (Table 4), which can be compared with the condition after
16 weeks (Table 5), when patients had not received antifungal
therapy for a month.

In patients with monotherapy with systemic antifungals,
clinical recovery occurred in 44 patients, which was 81.5%.
Manifestations of hyperkeratosis, atrophy, delamination of
1/3 of the free edge and discoloration remained in 10 patients
(18.5%). That is, clinical recovery occurred earlier in patients
in the main group by 15.3% compared to the recovery time of
patients in the control group.

Before the start of treatment, the main group included patients
with different lengths of nail plates unaffected by pathological

Table 4. Distribution of patients at the beginning of treatment by severity of clinical symptoms¥*.

Main group, n=93

Clinical symptom Symptom severity, scores

0 1 2
Hyperkeratosis 49 17 12
Onycholysis 28 20 18
Atrophy 89 0 2
Color change 3 38 29
Surface deformation 7 41 26
Changing the free edge 24 23 27
I:irlmels in the thickness of the 78 6 5

Note: * — one patient has more than one clinical symptom.
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Control group, n=54
Symptom severity, scores

3 0 1 2 3

15 24 10 11 9

17 16 13 10 15
2 51 0 1

23 2 25 19 8

19 3 12 25 14
19 10 16 21 7

4 46 5 3 1



Table 5. Distribution of patients by severity of clinical symptoms 16 weeks after the start of treatment in patients of both groups.

Main group, n=93
Symptom severity, scores

Control group, n=54

Clinical symptom Symptom severity, scores

0* 1 2 3 0* 1 2 3
Hyperkeratosis 93(100) - - - 51(94.4) 3 - -
Onycholysis 93(100) - - - 54(100) - - -
Atrophy 92(98.9) 1 - - 52(96.3) 2 - -
Color change 92(98.9) 1 - - 52(96.3) 2 - -
Surface deformation 93(100) - - - 53(98.1) 1 - -
Changing the free edge 92(98.9) 1 - - 51(94.4) 3 - -
Tunnels in the thickness of
the nail 93(100) - - - 54(100) - - -

Note: * — personage of absolutely disappearance of symptom in 16 weeks.

Table 6. Distribution of patients depending on the length of the affected nail plates.

Number of patients

Length of the nail plate not affected by Main group, n = 93
,n=

mycelium,* cm Control group, n = 54

Abs. % Abs. %
0-0.3 9 9.7 7 13.0
04-0.7 66 71.0 32 59.2
0.8—1.0 18 19.3 15 27.8

* — refers to an area of the nail plate without clinical signs of onychomycosis (change in structure, color, etc.).

Table 7. Dynamics of nail plate regrowth in patients of the main group.

The main group, n =93

Weekly Average nail length, Average nail growth,
cm cm

1 0.46 =0.02 -

2 0.47 £0.02 0.01 +0.004

4 0.59 £0.02 0.13+£0.01

6 0.72 £0.02 0.25+0.01

8 0.84 +£0.02 0.38+0.01

10 0.96 +0.02 0.49 +0.02

12 1.07 +£0.02 0.61 +0.02

16 1.23+£0.02 0.77 £0.02

Table 8. Dynamics of nail plate regrowth in patients of the control
group.
Control group, n = 54

Weekly Average nail length, |Average nail growth,
cm cm

1 0.52 +0.05 -

2 0.52+0.05 0

4 0.55+0.04 0.03 £0.01

6 0.65+0.04 0.14+0.01

8 0.76 £ 0.04 0.25+0.02

10 0.85 +0.04 0.33+£0.02

12 0.94 +0.04 0.42 +0.03

16 1.05+0.04 0.53+£0.03

mycelium. The largest percentage was patients with a length
of 0.4 to 0.7 cm (in 66 patients — 71.0%), the second largest
number was patients with a length of 0.8—1.0 cm (in 18 patients
—19.3%), and the smallest percentage was patients (9.7%) with
completely absent nail plates (atrophy) in 4 patients (4.3%) and
preserved up to 3 mm in 5 patients (5.4%). As for the patients
in the control group, the number of patients with different
lengths of nail plates not affected by pathological mycelium was

163

distributed as follows: the minimum length was in 13.0% - 7
patients (of which three had completely absent nail plates and
four patients had only a small portion preserved), the average
length was from 0.4 to 0.7 cm in 32 patients - 59.2%, and 15%
were patients with a maximum length of 0.8—1.0 cm (Table 6).

Before the start of treatment, the average length of the nail plate,
not affected by mycelium, of patients from the main group who
received combination therapy was 0.46+0.02 cm; for patients in
the control group who were treated with systemic antifungals
only, the average length of the nail plate was 0.524+0.05 cm
(p=0.0471). That realised in 0.77 + 0.02 cm average nail growth
for main group when it was 0.53 = 0.03 cm in control group
after 16 weeks (that is 1.4 times faster growth in main group).
Data are presented in (Tables 7 and 8).

The dynamics of nail plate regrowth had a positive growth
trend in patients of both groups (Figure 2). After 4-6 weeks of
treatment the structure of the affected nail plates in all patients
improved during the treatment: it acquired a pale pink color,
the surface became shiny and smooth, the free edge of the nail
plates flattened and thickened. The nails gradually acquired
a normotrophic structure. This was especially noticeable in
patients with onychomycosis of the hands. At this stage, patients
with onychomycosis of the hands stopped the prescribed
treatment program.

At week 16, the effectiveness of the treatment was monitored
and it was found that in the main group of patients receiving
combination therapy, the average nail length was 1.23 + 0.02
cm, which is 0.16 cm more than in 12 weeks of treatment in
their group. The average nail growth after 16 weeks in these
patients was 0.77 = 0.02 cm, which is 0.16 cm more than in the
previous 12 weeks of treatment in their group.

At the end of treatment for 16 weeks in patients who used only
systemic antifungal therapy, the average nail length was (1.05
+ 0.04) cm, and the average nail growth of these patients was
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Figure 2. Comparative dynamics of nail plate regrowth in patients of the studied groups.

(0.53 + 0.03) cm, which is 0.11 cm greater than in 12 weeks
of treatment in their group (p=0.0482). The dynamics of nail
plate regrowth in the process of sanogenesis is 0.18 cm less than
the average nail growth in 16 weeks in patients with combined
therapy. We associate the decrease in nail regrowth in the last 4
weeks and the nail growth rate in both groups (in patients of the
main group - 0.16 cm and 0.11 cm - in patients of the control
group) with the withdrawal of therapy.

Discussion.

Qualitatively conducted diagnostic measures allow obtaining
the necessary data for choosing treatment tactics in modern
medicine [21,22] in various fields [23,24], but classical methods
remain relevant [25]. However, the extraordinary conditions of
today [26,27] require new ways to solve medical problems of an
educational [28], scientific [29] and practical nature [30].

Fungal and viral skin infections are common and typically are
managed by family physicians, but can occur in the practice of
any doctor, from dentists to gynecologists [31,32]. The success
of treatment of patients with onychomycosis is due not only to
the effectiveness of eliminating the pathogen, but also to the
speed of regrowth of the nail plate and the normalization of its
structure. Therefore, our proposal to include a drug containing
biotin in the therapeutic complex, which improves the structure
of the nail plate and increases the speed of its growth, is
considered appropriate, and the results of the work confirm this.

Usually, local therapy used in the initial stages of the distal-
lateral form of onychomycosis; in the superficial white form of
onychomycosis; in the case of damage to less than half of the
nail; in the case of the duration of the disease up to 5 years; in
the presence of contraindications to systemic therapy [33]. It
is believed that local therapy of onychomycosis allows you to
create such a high concentration of the antifungal drug on the
surface of the nail plate, which is impossible to create with its
systemic administration, because this would cause a toxic effect
on the patient's body. The main advantage of local therapy of
onychomycosis is the absence of side and toxic effects observed
with the use of systemic drugs. However, when applying the
drug to the surface of the nail plate, it does not always reach
the pathogen - the pathogenic fungus located in the nail bed,
and even more so in the matrix. Therefore, local treatment of
onychomycosis is always carried out in two stages: first, the
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affected parts of the nail are removed, then antifungal drugs are
applied [34,35].

The more frequent nail damage in women, which was
established in the course of our work, can be associated with
the socio-domestic characteristics of women's lives (frequent
contact with detergents, nail trauma during housework, etc.),
as well as the fact that women often visit manicure rooms and
infect their nails there. Almost all of our elderly patients noted
a long duration of the disease, which usually proceeded in a
latent form without any or minimal subjective symptoms. These
patients were often forced to consult a doctor by an exacerbation
of a pathogenetically significant concomitant pathology or the
appointment of antibiotics, steroids, cytostatics for the treatment
of intercurrent diseases, which contributed to the generalization
and exacerbation of the mycotic process.

During the study, we noted the resistance of clinical symptoms
to the prescribed monotherapy in patients with total forms of
onychomycosis, which directly indicates the insufficiency of
systemic antifungal therapy alone and the need to add a vitamin
preparation containing biotin, which has a positive effect on
the structure of the skin and its appendages (hair, nails) and a
positive effect on the growth rate of nail plates [36,37].

Our work confirms published early data [36,37] that
combination of biotin with other medicine is associated with
further clinical improvement and has crucial perspective for
implementation. Simultaneously our research has more patients
with wide age range and wider spectrum of objective examination
which prove that fresh hypotheses with significantly more
detailed description of nail changes.

Despite more pronounced part of patients with comorbidities
(Table 1) such as varicose veins, chronic eczema, psoriasis,
genital candidiasis in main group suggested treatment realised
in better outcome of therapy. Future selection of such patients in
separate group with direct comparison and detection of influence
named pathology in antifungal therapy could be one of possible
development of suggested idea with better dynamics of nail
plate regrowth in patients of the studied groups (Figure 1). That
our result insists one more time for necessity to select optimal
combination of medicine for treatment in case of comorbidities
[5,38] and when one of pathology is infectious especially [6,13].

The characteristic signs of fungal nail lesions detected by
dermatoscopic examination were a scratched surface, changes



in the free edge and color, onycholysis, the presence of cavities
(tunnels) in the thickness of the nail plate, hyperkeratosis, partial
or complete atrophy, which corresponds to both our previously
published results [39] and literature sources [40,41]. Assessment
of their severity makes it possible to assess the severity of the
lesion and the dynamics of nail plate rehabilitation during
treatment.

Conclusion.

A comprehensive method of treating patients with
onychomycosis involving both antifungal agents and agents
that improve the structure of the nail plates and accelerate
their regrowth provides mycological elimination and a positive
clinical outcome in patients: achieving mycological remission
at 10-12 weeks in 89.1% of patients with comprehensive
treatment, which is 19.5% more than in patients with traditional
treatment; shortens the time and, accordingly, reduces the risk
of side effects from long-term systemic antifungal therapy.
The developed method ensures the restoration of the normal
structure of the nail plate in 96.8% of patients (respectively, in
81.5% of patients using traditional treatment).
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