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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 
(0.77±0.02 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 II Pro HR dermatoscope (USA) 
and an Omnivision video dermatoscope (Korea). Dermatoscopy 
photographs were taken using a Sony α-58 digital camera, 
which was connected to the dermatoscope with an adapter ring 

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 

Data
Patient groups
Main group, 
(n = 93)

Control 
group, (n=54)

Total number of patients 93 54
Sex:
-	male
-	female

47
46

27
27

Age, years 55.7± 1.3 54.1± 2.9
Previous treatment:
-	was held
-	was not held

14
79

7
47

Localization of the lesion:
-	feet
-	brushes
-	feet and hands

61
10
22

34
5
15

Comorbidities*: total
-	varicose veins
-	chronic eczema
-	dyshidrosis
-	candidiasis of large folds
-	psoriasis
-	diabetes mellitus
-	gastrointestinal tract pathology
-	damage to the cardiovascular system
-	chronic diseases of ENT organs
-	genital candidiasis

92
20
6
5
9
12
7
19
9
4
18

39
5
1
3
1
6
1
12
9
2
4

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

Note: * – more than one comorbidity may occur in one patient.
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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 0 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 (δ), 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 

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 5–7 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, 

Indicator

Number of patients
Main 
group, n 
= 93

Control 
group, n 
= 54

A
re

a 
of

 in
ju

ry

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 
involvement 19 5

Total nail lesion involving the matrix 5 4
Absence of a nail due to atrophy 4 3

Average indicator of NPDI per patient 10.7 ± 0.3 10.8 ± 0.7

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.

Form of lesion Number of patients
Main group, n=93 Control group, n=54

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

Table 3. Distribution of patients by the form of nail damage in patients 
of the studied groups.
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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 

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 

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).
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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 

Clinical symptom
Main group, n=93 Control group, n=54
Symptom severity, scores Symptom severity, scores
0 1 2 3 0 1 2 3

Hyperkeratosis 49 17 12 15 24 10 11 9
Onycholysis 28 20 18 17 16 13 10 15
Atrophy 89 0 2 2 51 0 1 2
Color change 3 38 29 23 2 25 19 8
Surface deformation 7 41 26 19 3 12 25 14
Changing the free edge 24 23 27 19 10 16 21 7
Tunnels in the thickness of the 
nail 78 6 5 4 46 5 3 1

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

Note: * – one patient has more than one clinical symptom.
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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 

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 0.52±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 

Clinical symptom
Main group, n=93 Control group, n=54
Symptom severity, scores 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) - - -

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

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

Length of the nail plate not affected by 
mycelium,* cm

Number of patients
Main group, n = 93 Control group, n = 54
Abs. % Abs. %

0 – 0.3 9 9.7 7 13.0
0.4 – 0.7 66 71.0 32 59.2
0.8 – 1.0 18 19.3 15 27.8

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

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

Weekly
The main group, n = 93
Average nail length, 
cm

Average nail growth, 
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 7. Dynamics of nail plate regrowth in patients of the main group.

Weekly
Control group, n = 54
Average nail length, 
cm

Average nail growth, 
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

Table 8. Dynamics of nail plate regrowth in patients of the control 
group.
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(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 

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 

Figure 2. Comparative dynamics of nail plate regrowth in patients of the studied groups.
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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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