
A Retrospective Study
of Dermatomycosis Causative 
Agents in Vilnius University
Hospital Santaros Clinics

Sum mary

In tro duc tion. Ac cord ing to the data of Cen tre for Com mu ni ca ble Dis -
eases and AIDS of Lith u a nia 15699 cases of dermatophytosis were di ag -
nosed in 2014–2018 year pe riod.

The aim of this study was to per form a ret ro spec tive anal y sis of
dermatomycosis cases.

Ma te ri als and meth ods. A ret ro spec tive anal y sis of five-year pe -
riod was per formed at Vilnius Uni ver sity Hos pi tal Santaros Clin ics Cen -
tre of Lab o ra tory Med i cine. There were 3165 pos i tive clin i cal sam ples
tested. Fun gal spe cies were iden ti fied by MALDI-TOF method (di rect
trans fer- for mic acid prep a ra tion and eth a nol-for mic acid ex trac tion),
mor pho log i cal and mi cro scopic char ac ter is tics.

Re sults. Num ber of pos i tive dermatomycosis cases over all de -
creased in 2005–2018 year pe riod. Fun gal in fec tions of the skin and its
de riv a tives were more com mon in women and were caused mainly by
yeasts. The most com mon dermatophyte spe cies iden ti fied was
Trichophyton rubrum, which was more likely to cause in fec tions in men.
Fe male fin ger nails were more fre quently af fected. In men le sions of both 
limbs were more com mon. Dermatophytes were the most com mon cause
of le sions of the toe nails, skin and scalp, while le sions of fin ger nails and
nails of both limbs were more fre quently caused by yeasts. The type of
fun gus de pended on the age of the pa tients, dermatophytes were more
com mon within the age group of up to 12 years old, yeast – within fe -
males over 65 years and non-dermatophytes within the 21–49 and
50–64 age groups.

Con clu sions. Dermatomycosis was more fre quent in fe male pa -
tients. In sam ples of fe male pa tients Candida yeasts were more com mon 
and fe males more of ten had dam aged fin ger nails. The most fre quent
caus ative agent was T. rubrum, which was more com mon in male cases.
The most re sis tant to fluconazole was C. glabrata, to itraconazole and
ketoconazole – C. albicans. Eth a nol-for mic acid ex trac tion method pro -
vides better iden ti fi ca tion re sults.

Lay sum mary. As Vilnius Uni ver sity Hos pi tal Santaros Clin ics is
one of the larg est hos pi tals in Lith u a nia, the re sults of the study re flect
the ep i de mi o log i cal sit u a tion of dermatomycoses in a large part of the
coun try’s pop u la tion.

Keywords: ep i de mi ol ogy, clin i cal my col ogy, MALDI-TOF mass
spectrometry, Trichophyton rubrum, Candida parapsilosis.
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1. INTRODUCTION

Su per fi cial fun gal in fec tions are wide -
spread all over the world. Ac cord ing to
other stud ies con ducted around the
world about 20–25% of world’s pop u la -
tion is af fected by these in fec tions, and 
that is not only a cos metic prob lem,
but also it can af fect pa tient’s life qual -
ity and lead to psy cho log i cal dis com -
fort, so cial ex clu sion and dis crim i na -
tion.

The cal cu lated risk to get su per fi -
cial fun gal in fec tion once in a life time
is about 10–20%. In Eu rope dermato -
mycoses ac count for al most half of all
su per fi cial in fec tions, and in the USA
ranks sec ond af ter acne [1]. Ef fec tive
treat ment of these in fec tions can re -
duce the in ci dence of dis ease in the
pop u la tion, the du ra tion of dis ease in
pa tients, and the chances of trans mis -
sion and spread of infection.

Mil lions are spent on treat ing
these in fec tions ev ery year, but peo ple
still suf fer from su per fi cial fun gal in -
fec tions. Suc cess ful treat ment of these 
con di tions re quires a long-term treat -
ment, which can last up to a year.
Even af ter a long course of treat ment,
com plete re cov ery or clin i cal (nail
cleans ing) and mi cro bi o log i cal (neg a -
tive re sult of mi cros copy and mi cro bi o -
log i cal culture) recovery may not be
achieved [2].

In re cent de cades the in ci dence of
dermatophytosis and other fun gal in -
fec tions world wide has in creased, with 
many cases of re cur rent in fec tion and
chronic disease.

One of the most com mon forms of
in fec tion is onychomycosis (in fec tion
of the nails). This con di tion has rel a -
tively re cently been rec og nized as an
in fec tion re quir ing at ten tion and clin i -
cal in ter ven tion to cure it. This was
prob a bly due to a lack of ef fec tive ther -
apy. With the ad vent of drugs such as
terbinafine (1996) and ciclopirox
(1999), the fo cus on the di ag no sis and
treat ment of onychomycosis has be -
gun to in crease. Pos i tive changes were 
no ticed dur ing treat ment, and my co -
log i cal re cov ery and dis ap pear ance of
cos metic prob lems was achieved in
many pa tients. How ever, even with
the ad vent of new ther a pies, pa tients
still seek med i cal at ten tion for prob -
lems caused by onychomycosis only
when the pain or other symp toms
caused by the in fec tion can no lon ger
be ig nored. Early on set of the dis ease
is rarely rec og nized by pa tients or
phy si cians them selves, and the im por -
tance of early treat ment is rarely
assessed. Very often infections recur
and cause a variety of symptoms.

Over the last de cade, re search into
the pathogenesis of onychomycosis
has led to a better un der stand ing of
po ten tial in fec tious agents. In 2014,
treat ment with new sur face ac tive
drugs was started and at ten tion was
again fo cused on the di ag no sis and
treat ment of onychomycosis and other
su per fi cial fun gal infections [3].

The prev a lence of dermatomycosis, 
patho gens caus ing in fec tion and the
pre dom i nant an a tom i cal lo cal iza tion
of in fec tion vary with geo graph ical lo -
ca tion and a wide range of en vi ron -
men tal and cul tural fac tors. Fun gal
in fec tious agents grow best at tem per -
a tures be tween 25 and 28 de grees of
Cel sius, which is why warm and hu -
mid con di tions on the sur face of the
hu man skin pro vide ex cel lent con di -
tions for the de vel op ment of in fec tion.
For these rea sons, su per fi cial fun gal
in fec tions are more prev a lent in trop i -
cal cli mates and are fa vored by the use 
of closed, un breath able cloth ing. Like -
wise, the prev a lence of these in fec -
tions is higher in socio-eco nom i cally
poor com mu ni ties with high pop u la -
tion den sity and poor hy giene [4].

This re view at tempts to sum ma -
rize cur rent ep i de mi o log i cal trends for 
su per fi cial fun gal in fec tions in Vilnius 
Uni ver sity Hos pi tal Santaros Clin ics.
Its main fo cus is on in fec tions of the
skin and its adnex caused by
dermatophytes, yeasts and non-
 dermatophytes.

2. MATERIALS AND METHODS

A ret ro spec tive anal y sis of five-year
pe riod (2014–2018) was per formed at
Vilnius Uni ver sity Hos pi tal Santaros
Clin ics (VUH SC). The in ves ti ga tion
was per formed at the Lab o ra tory of
Mi cro bi ol ogy (LM), Cen tre of Lab o ra -
tory Med i cine (CLM). There were
3165 positive clin i cal sam ples an a -
lyzed. Sabouroud dex trose agar
(Liofilchem, It aly), Corn meal agar

Liofilchem, It aly) and Dermatophyte
test me dium agar (Becton Dickinson,
USA) me di ums were used to iso late in -
fec tious agents of su per fi cial mycoses.
Fun gal spe cies were iden ti fied by
MALDI-TOF method (Bruker, USA).
Mor pho log i cal and mi cro scopic char -
ac ter is tics were de ter mined fol low ing
the hand books [5–6].

Dur ing the study pe riod 16149 mi -
cro bi o log i cal cul tures and 19286 mi -
cro scopic ex am i na tions were car ried
out at VUH SC CLM LM. To tal of 3165 
pos i tive pa tients’ nail, skin, hair, dan -
druff cul tures cases were se lected and
used for further analysis.

3. RESULTS

3.1. Number of
dermatomycosis cases in
Lithuania in 2005–2018

Data on dermatomycosis from the
Cen tre for Com mu ni ca ble Dis eases
and AIDS was ana lysed. It was ob -
served that the num ber of pos i tive
cases of dermatomycosis de creased
from 6624 cases to 2756 cases in the
pe riod of 2005–2018 (Fig. 1) [7].

3.2. Number of
microbiological cultures
and microscopic examinations 
in 2014–2018 year period

Mi cro scop i  cally pos i  tive were
1550 (49%) out of 3165, 907 (28.6%)
were mi cro scop i cally neg a tive and
708 (22.4%) were not mi cro scop i cally
ex am ined.

Ana lys ing the 2014–2018 year
data, an in crease in num bers of mi cro -
bi o log i cal cul tures from 2319 to 4110,
and num bers of mi cro scopic ex am i na -
tions from 3163 to 5043, in 2014 and
2018 re spec tively, was ob served
(Fig. 2).
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Fig. 1. Num ber of dermatomycosis cases in Lith u a nia in 2005–2018 (data ob tained
from the Cen tre for Com mu ni ca ble Dis eases and AIDS)



3.3. Gender and age
distribution

Anal y sis re vealed that male ac -
counted 43.2% (1367) and fe male –
56.8% (1798) of the cases. The mean
age of the pa tients was 49.2 (±17.5)
years, with a min i mum age of 1 year
and a max i mum of 91 years. The mean 
age of men was 48.2 (±17.6) years and
that of women 50 years (±17.4).
Through out the study, the num ber
cases was higher in women than in
men (Fig. 3).

3.4. Distribution of fungal
types

From all 3165 pos i tive sam ples yeasts
con sti tuted the ma jor part of the fungi
de tected (1740, 55%) (Fig. 4).

3.5. Dis tri bu tion of fun gal
types by gender of patients

Sta tis ti cally sig nif i cant dif fer ences
were found be tween the sex of the pa -
tients and the type of fungi grown in
mi cro bi o log i cal cul ture. Dermato phy -
tes (746; 56.2%) and non- dermato phy -
tes (56; 58.9%) were more likely to
cause in fec tions in men, and yeast
(1177; 67.6%) in women (p<0.05) (Ta -
ble 1).

3.6. Distribution of fungal
species

A to tal of 57 dif fer ent fun gal spe cies
were iden ti fied over the pe riod of
2014–2018, the com po si tion which is
shown in Ta ble 2. The most com mon
fun gal spe cies was Trichophyton
rubrum (1226, 38.7%), fol lowed by
Candida spp. (671, 21.2%), Candida
parapsilosis (481, 15.2%), C. albicans
(332, 10.5%), C. tropicalis (89, 2.8%),
and Microsporum canis (42, 1.3%)
were less fre quent.

3.7. Distribution of fungal
species by gender of patients

Of the most com monly fun gal spe cies
grown in mi cro bi o log i cal cul ture,
T. rubrum was found to be sta tis ti cally 
sig nif i cantly more com mon in male
cases (694, 50.8%) and Candida spp.
(477, 26.5%), C. parapsilosis
(304, 16.9%), C. albicans (266, 14.8%),
C. tropicalis (48, 2.7%) – in fe male
cases (p<0.05) (Ta ble 3).
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Fig. 2. Num ber of mi cro bi o log i cal cul tures and mi cro scopic ex am i na tions in
2014–2018 pe riod

Fig. 3. Gender distribution in different years of the study

Fig. 4. Dis tri bu tion of fun gal types (abs. v., %)

Ta ble 1. Dis tri bu tion of fun gal types by gen der of pa tients (abs.v. and %)

Type of fungi
Gen der

To tal
Male Fe male

Dermatophytes 746 582 1328

56.20% 43.80% 100.00%

Non-dermatophytes 56 39 95

58.90% 41.10% 100.00%

Yeasts 565 1177 1742

32.40% 67.60% 100.00%

To tal 1367 1798 3165

43.20% 56.80% 100.00%



3.8. Distribution of fungal
types by age groups

There was a re la tion ship be tween pa -
tient age groups and the type of fungi
grown in the mi cro bi o log i cal cul ture.
Dermatophytes spe cies were more
com mon within the age group of up to
12 years (p<0.05), yeast spe cies in the
age group over 65 years (p<0.05), and
non-dermatophyte spe cies in age
groups of 21–49 years and 50–64 years 
(p<0.05) (Ta ble 4).

3.9. Distribution of fungal
species according to the
localization of the lesion

There was also a re la tion ship be -
tween the fun gal spe cies and the lo -
cal iza tion of the le sion. Fungi of the
ge nus Candida were more likely to
cause fin ger nail le sions (C. albicans – 
197, 31.7%, C. parapsilosis – 124,
19.9%, un spec i fied Candida spp. –
235, 37.8%), Trichophyton – toe nail
le sions (1135, 49.8%), and other fun -
gal spe cies (35, 42.7%) mostly caused
scalp le sions. Skin le sions of var i ous
lo cal i ties (39, 48.1%) and le sions of
nails of both limbs (21, 34.4%) were
most fre quently caused by fungi of the 
ge nus Trichophyton  (p<0.05)
(Table 5).

3.10. Distribution of lesion
sites by gender of patients

Sta tis ti cally sig nif i cant dif fer ences
were found be tween male and fe male
le sion lo cal iza tion. Fe male fin ger -
nails were more fre quently af fected
than men fin ger nails (509, 81.8% vs.
113, 18.2%). Also, males were more
likely to have le sions on both limbs
(34, 55.7%). The fre quency of le sions
of toe nails, skin and scalp was sim i -
lar  for  both  gen  ders  (p<0.05)
(Table 6).

3.11. Distribution of lesion
sites by patient age groups

Dif fer ences were found be tween pa -
tient age and lo cal iza tion of the le sion
site. Toe nails were most af fected in
the 50–64 age group, hand nails in the
21–49 age group, both limbs over 65,
hairy scalp and body skin up to
12 years age group. How ever, no sta -
tis ti cal sig nif i cance was found for
these re sults (p>0.05) (Ta ble 7).
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Ta ble 2. Dis tri bu tion of fun gal spe cies (abs.v. and %)

Fun gal spe cies
Num ber of mi cro bi o -

log i cal cul tures (abs. v.)
Num ber of mi cro bi o -
log i cal cul tures (%)

Trichophyton rubrum 1226 38.74

Candida spp. 671 21.20

Candida parapsilosis 481 15.20

Candida albicans 332 10.49

Candida tropicalis 89 2.81

Microsporum canis 42 1.33

Candida glabrata 34 1.07

Rhodotorula mucilaginosa 33 1.04

Trichophyton spp. 33 1.04

Pichia kudriavsevii 29 0.92

Aspergillus niger 23 0.73

Candida guilliermondii 19 0.60

Scopulariopsis brevicaulis 19 0.60

Aspergillus fumigatus 15 0.47

Candida lusitaniae 13 0.41

Trichophyton interdigitale 13 0.41

Candida zeilanoydes 9 0.28

Paecilomyces lilacinus 8 0.25

Aspergillus flavus 7 0.22

Aspergillus versicolor 7 0.22

Trichophyton mentagrophytes 6 0.19

Penicillium spp. 5 0.16

Rhodotorula spp. 5 0.16

Trichophyton tonsurans 5 0.16

Aspergillus spp. 4 0.13

Candida metapsilosis 3 0.09

Trichosporon mucoides 3 0.09

Candida inconspicua 2 0.06

Candida pararugosa 2 0.06

Debaryomyces hansenii 2 0.06

Microsporum spp. 2 0.06

Yarrowia lipolytica 2 0.06

Aspergillus candidus 1 0.03

Aspergillus sydowii 1 0.03

Aspergillus terreus 1 0.03

Candida allociferri 1 0.03

Candida boidinii 1 0.03

Candida catenulata 1 0.03

Candida duobushaemulonii 1 0.03

Candida intermedia 1 0.03

Candida ortopsilosis 1 0.03

Candida saitoana 1 0.03

Candida sphaerica 1 0.03

Cladosporium spp. 1 0.03

Fusarium oxysporum 1 0.03

Fusarium solani 1 0.03

Hanseniaspora uvarum 1 0.03

Lodderomyces elongisporus 1 0.03

Metschnikowia pulcherrima 1 0.03

Scopulariopsis spp. 1 0.03

Trichophyton violaceum 1 0.03

Torulaspora delbrueckii 1 0.03

Wickerhamomyces anomalus 1 0.03

To tal 3165 100.00



3.12. Distribution of fungal
types according to the
location of lesion sites

A sta tis ti cally sig nif i cant re la tion ship
was ob served be tween fun gal type and 
le sion lo cal iza tion. Le sions of the toe -
nails (1137, 49.9%),  body skin
(47, 58.0%) and scalp (62, 75.6%) were
mostly caused by dermatophytes
(p<0.05). On the con trary, le sions of
fin ger nails (566, 91.0%) and nails of
both limbs (37, 60.7%) mostly were
caused by yeasts (p <0.05) (Ta ble 8).

3.13. Dis tri bu tion of
cul ti vated fun gal spe cies
by pa tient age groups

A sta tis ti cally sig nif i cant re la tion ship
was found be tween the age groups of
the sub jects and the fun gal spe cies.
Candida albicans was most prev a lent
in the mi cro bi o log i cal cul tures of pa -
tients un der the age of 12 (10, 12.8%),
Candida parapsilosis in the group
above the age of 65 (117, 17.8%),
Candida spp. fungi in the age group of
13–20 years (195, 25.1%), Tricho -
phyton spp. fungi in the age group of
21–49 years, Aspergillus spp. fungi –
in the age group of 50–64 years, other
fungi – in the age group up to 12 years
(p<0.05) (Ta ble 9).

3.14. Distribution
of cultivated fungal species
by gender of patients

Sta tis ti cally sig nif i cant dif fer ences
were ob served be tween spe cies dis tri -
bu tion and gen der. C. albicans
(266, 14.8%), C. parapsilosis
(304, 16.9%), un iden ti fied Candida
spp. fungi (477, 26.5%) were more
com mon in the fe males and T. rubrum
(694, 50.8%) in males (Ta ble 10).

4. DISCUSSION

Fun gal in fec tions re main a pub lic
health con cern world wide [4]. Lit er a -
ture re view shows that fun gal in fec -
tions of the skin and its de riv a tives ac -
count for be tween 2% and 14% of the
world’s pop u la tion, but real num bers
are likely to be sig nif i cantly higher [8].

In this study, yeast spe cies (55.04%) 
ac counted for the larg est pro por tion of
all fungi, with a slightly lower pro por -
tion of dermatophytes (41.96%) and
non- dermatophytes (3.00%). Sim i lar re -
sults of dis tri bu tion of fun gal types in
Lith u a nia are de scribed by Pað ke vi -
èius A. and Ðve die në J. (2013) (Fig. 5).
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Ta ble 3. Dis tri bu tion of fun gal spe cies by gen der of pa tients (abs.v. and %)

Fun gal spe cies
Gen der

To tal
Male Fe male

Trichophyton rubrum 694 532 1226

50.80% 29.60% 38.70%

Candida spp. 233 477 710

17.00% 26.50% 22.40%

Candida parapsilosis 177 304 481

12.90% 16.90% 15.20%

Candida albicans 66 266 332

4.80% 14.80% 10.50%

Candida tropicalis 41 48 89

3.00% 2.70% 2.80%

Trichophyton spp. 29 29 58

2.10% 1.60% 1.80%

Microsporum canis 23 21 44

1.70% 1.20% 1.40%

Scopulariopsis brevicaulis 16 4 20

1.20% 0.20% 0.60%

Rhodotorula mucilaginosa 15 23 38

1.10% 1.30% 1.20%

Aspergillus spp. 14 7 21

1.00% 0.40% 0.70%

Pichia kudriavzevii 12 17 29

0.90% 0.90% 0.90%

Aspergillus niger 11 12 23

0.80% 0.70% 0.70%

Candida glabrata 10 24 34

0.70% 1.30% 1.10%

Aspergillus fumigatus 8 7 15

0.60% 0.40% 0.50%

Candida guilliermondii 7 12 19

0.50% 0.70% 0.60%

Other fungi* 11 15 26

0.80% 0.80% 0.80%

To tal 1367 1798 3165

100.00% 100.00% 100,00%

*Cladosporium spp., Debaryomyces hansenii, Fusarium oxysporum, Fusarium solani,
Yarrowia lipolytica, Paecilomyces lilacinus, Penicillium spp., Trichosporon mucoides,
Torulaspora delbrueckii, Wickerhamomyces anomalus.

Ta ble 4. Dis tri bu tion of fun gal types by age groups (abs.v. and %)

Types of fungi
Age groups (years)

To tal
Up to 12 13–20 21–49 50–64 Over 65

Dermatophytes 50 39 620 386 232 1327

64.10% 45.30% 44.60% 40.60% 35.30% 42.00%

Non-dermatophytes 1 0 47 32 15 95

1.30% 0.00% 3.40% 3.40% 2.30% 3.00%

Yeasts 27 47 723 533 410 1740

34.60% 54.70% 52.00% 56.00% 62.40% 55.00%

To tal 78 86 1390 951 657 3162

100.00% 100.00% 100.00% 100.00% 100.00% 100.00%



Candida spp. (95.47%) cre ated the ma -
jor part of the cul ti vated yeasts, while
the mi nor ity be longed to dif fer ent gen -
era. The same sit u a tion is re flected in
the lit er a ture [9].

Fungi of the ge nus Candida usu -
ally cause skin and nail in fec tions.
Also, these fungi are part of the tem po -
rary or commensal microbiota of cer -
tain ar eas of the hu man body. These
are op por tu nis tic patho gens that be -
come patho genic only to cer tain
groups of pa tients with sys temic or lo -
cal ized dis ease forms. Candida and
other yeasts may also be saprophytes
of the nail tis sue, which di rectly dam -
age the nail plate when the pro tec tive
mech a nisms of the host are im paired,
for ex am ple in the case of immuno sup -
pression [9]. Non-dermatophytic spe -
cies are gen er ally con sid ered to be sec -
ond ary patho gens that cause in fec -
tions of al ready dam aged nails, but
these fungi may also be pri mary in fec -
tious agents that cause a small pro por -
tion of these in fec tions. The world wide 
prev a lence of non-dermatophyte cases 
is 1.5–17.6% [9–11]. The num ber of
non-dermatophyte spe cies found in
this study is in agreement with the
literature and is 3.0%.

An anal y sis of cul ti vated fun gal
spe cies showed that T. rubrum was
the most com mon in fec tious agent
(38.74%). This is con firmed by the
ana lysed lit er a ture.

Trichophyton rubrum is a patho -
gen that is prev a lent world wide and
causes var i ous types of tinea. This fun -
gus can dam age the nails of the feet
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Ta ble 5. Dis tri bu tion of fun gal spe cies ac cord ing to the lo cal iza tion of the le sion
(abs.v. and %)

Fun gal  species

Le sion lo ca tion

To tal
Toe nails Fin ger nails

Nails of
both limbs

Skin Scalp

Trichophyton spp. 1135 43 21 39 28 1266

49.80% 6.90% 34.40% 48.10% 34.10% 40.50%

Candida spp. 566 235 17 13 11 842

24.80% 37.80% 27.90% 16.00% 13.40% 26.90%

Candida
parapsilosis

335 124 10 4 2 475

14.70% 19.90% 16.40% 4.90% 2.40% 15.20%

Candida
albicans

104 197 7 13 6 327

4.60% 31.70% 11.50% 16.00% 7.30% 10.50%

Aspergillus spp. 47 9 2 1 0 59

2.10% 1.40% 3.30% 1.20% 0.00% 1.90%

Other  species* 92 14 4 11 35 156

4.00% 2.30% 6.60% 13.60% 42.70% 5.00%

To tal 2279 622 61 81 82 3125

100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

*Cladosporium spp., Debaryomyces hansenii, Fusarium oxysporum, F. solani, Yarrowia
lipolytica, Microsporum canis, Paecilomyses lilacinus, Penicillium spp., Pichia
kudriavsevii, Rhodotorula mucilaginosa, Scopulariopsis brevicaulis, Trichosporon
mucoides, Torulaspora delbrueckii, Wicherhamomyces. anomalus.

Ta ble 6. Dis tri bu tion of le sion sites by gen der of pa tients (abs.v. and %)

Gen der

Le sion lo ca tion

To tal
Toe nails Fin ger nails

Nails of
both limbs

Skin Scalp

Male 1119 113 34 40 42 1348

49.10% 18.20% 55.70% 49.40% 51.20% 43.10%

Fe male 1160 509 27 41 40 1777

50.90% 81.80% 44.30% 5.60% 48.80% 56.90%

To tal 2279 622 61 81 82 3125

100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Fig. 5. Dis tri bu tion of dermatomycosis caus ative agents in 2001–2018 in Lith u a nia (%) [9]



and hands, the skin of the toes, the feet 
or any other part of the body [10]. The
ob tained data cor re spond to the sit u a -
tion in Lith u a nia, and T. rubrum is
men tioned in the lit er a ture as the
most com mon cause of in fec tions of the 
skin and its de riv a tives [9]. The anal y -

sis of the re sults of the study showed
that sta tis ti cally sig nif i cantly more
mi cro bi o log i cal cul tures were per -
formed on fe males, sug gest ing that
fun gal in fec tions of the skin and its de -
riv a tives were more fre quent in fe -
males. This sit u a tion is de scribed in

quite dif fer ent ways in the lit er a ture,
and the prev a lence of in fec tion var ies
ac cord ing to the gen der of pa tients in
dif fer ent re gions of the world, and the
de ter mi nants are not yet fully un der -
stood [10]. It is be lieved that this could
be due to the in creased use of man i -
cure sa lon ser vices. Man i cures and
other pro ce dures al ways are po ten tial
sources of in fec tion if the tools used are 
not prop erly dis in fected or ster il ized.
This prob lem is more acute in de vel op -
ing coun tries, where there is a lack of
knowl edge and un der stand ing of
proper hy giene. Also, var i ous nail care
pro ce dures can be vul ner a ble and even 
mi nor nail dam age can lead to the de -
vel op ment of in fec tion [1, 4, 10, 12–16].

Anal y sis of dif fer ent pa tient age
groups and in fec tion-caus ing fun gal
types re vealed that dermatophyte spe -
cies were more com mon within the age 
group of up to 12 years (p<0.05), yeast
spe cies within the age group over
65 years (p<0.05), and non- dermato -
phyte spe cies within age groups of
21–49 years and 50–64 years (p<0.05)
(Ta ble 4). The find ings are sim i lar to
the most com mon pa tient age groups
re ported in the lit er a ture. Fun gal in -
fec tion is most com mon in pa tients
aged 10 to 20, 20 to 39 years or el derly
(aged 60 and over) [17–18].

The most com mon lo cal iza tion of
the le sion site was toe nails (72.9%),
the sec ond most fre quent was hand
nails (19.9%), and the third was the
nails of both limbs (1.9%). In pa tients
of both gen ders, the le sions of toe nails
were sim i lar in fre quency. The le sions
of hand nails were more com mon in fe -
males. The le sions of both limb nails
were more com mon in men cases.

Dif fer ences in le sion lo cal iza tion
across age groups were ob served. Foot
nails were most fre quently af fected in
the 51 to 62 age group, hand nails and
scalp in the 1 to 36 age group, both
limbs and skin in the 63 to 91 age group.

Dermatophytes (49.9%) were the
most com mon caus ative agents of foot,
skin and scalp le sions, and yeasts (91.0% 
and 60.7%, re spec tively) of the hand
nails and nails of both limbs. The find -
ings are con sis tent with those re ported
in the lit er a ture, with same dis tri bu tion
of le sion sites, most af fected age groups
and fun gal ge nus [4, 10, 12, 13, 19].

5. CONCLUSIONS

Num ber of pos i tive dermatomycosis
cases over all de creased in 2005–2018
year pe riod in Lith u a nia. We ana lysed 
3165 se lected cases of dermatomycosis 
(nail, skin, hair and dan druff sam ples) 
pos i tive in mi cro bi o log i cal cul ture and

204 LABORATORINË MEDICINA � 2021, t. 23, Nr. 4(90)

Jonas Þvirgþdas, Silvija Kiverytë, Algimantas Paðkevièius, Paulius Jacevièius

Ta ble 7. Dis tri bu tion of le sion sites by pa tient age groups (abs.v. and %)

Le sion
 location

Age groups
To tal

Up to 12 13–20 21–49 50–64 Over 65

Toe nails 31 59 998 705 483 2276

40.30% 69.40% 73.20% 74.50% 74.20% 72.90%

Scalp 26 7 30 8 11 82

33.80% 8.20% 2.20% 0.80% 1.70% 2.60%

Fin ger nails 13 17 284 193 115 622

16.90% 20.00% 20.80% 20.40% 17.70% 19.90%

Skin 6 2 31 22 20 81

7.80% 2.40% 2.30% 2.30% 3.10% 2.60%

Nails of
both limbs

1 0 20 18 22 61

1.30% 0.00% 1.50% 1.90% 3.40% 2.00%

To tal 77 85 1363 946 651 3122

100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Ta ble 8. Dis tri bu tion of fun gal types ac cord ing to the lo ca tion of le sion sites
(abs.v. and %)

Types of fungi

Le sion lo ca tion

To tal
Toe nails Fin ger nails

Nails of
both limbs

Skin Scalp

Dermatophytes 1137 43 21 47 62 1310

49.90% 6.90% 34.40% 58.00% 75.60% 41.90%

Non-dermatophytes 78 13 3 1 0 95

3.40% 2.10% 4.90% 1.20% 0.00% 3.00%

Yeasts 1064 566 37 33 20 1720

46.70% 91.00% 60.70% 40.70% 24.40% 55.00%

To tal 2279 622 61 81 82 3125

100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Ta ble 9. Dis tri bu tion of cul ti vated fun gal spe cies by pa tient age groups (abs.v.
and %)

Fun gal spe cies
Age groups (years)

To tal
Up to 12 13–20 21–49 50–64 Over 65

Trichophyton spp. 26 35 607 386 229 1283

33.30% 40.70% 43.70% 40.60% 34.90% 40.60%

Candida albicans 10 8 150 93 71 332

12.80% 9.30% 10.80% 9.80% 10.80% 10.50%

Candida spp. 8 27 337 277 202 851

10.30% 31.40% 24.20% 29.10% 30.70% 26.90%

Candida
parapsilosis

5 11 206 141 117 480

6.40% 12.80% 14.80% 14.80% 17.80% 15.20%

Aspergillus spp. 1 0 25 23 10 59

1.30% 0.00% 1.80% 2.40% 1.50% 1.90%

Other fungi* 28 5 65 31 28 157

35.90% 5.80% 4.70% 3.30% 4.30% 5.00%

To tal 78 86 1390 951 657 3162

100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

*Cladosporium spp., Debaromyces hansenii, Fusarium oxysporum, Fusarium solani,
Yarrowia lipolytica, Microsporum canis, Paecilomyces lilacinus, Penicillium spp., Pichia
kudriavsevii, Rhodotorula mucilaginosa, Scopulariopsis brevicaulis, Trichosporon
mucoides, Torulaspora delbrueckii, Wickerhamomyces anomalus.



car ried out in VUH SK. We found that
fun gal in fec tions of the skin and its de -
riv a tives were more com mon in
women. The most com mon in fec tious
agents in women were yeasts and
dermatophytes in men. The most com -
mon type of fun gus were yeasts, while
the most com mon spe cies iden ti fied
was Trichophyton rubrum, which is
more likely to cause in fec tions in men.
Fe male fin ger nails were more fre -
quently af fected than men. In men le -
sions of both limbs were more com -
mon. Dermatophytes were the most
com mon cause of le sions of the toe -
nails, skin and scalp, while le sions of
fin ger nails and nails of both limbs
were more fre quently caused by
yeasts. The type of fun gus de pended
on the age of the pa tients, dermato -

phytes were more com mon within the
age group of up to 12 years old,
yeasts – within fe males over 65 years
and non-dermatophytes within the
21–49- and 50–64-year age groups.
Toe nail le sions were more com mon in
the age group over 65 years, le sions of
fin ger nails in the age group of
21–49 years, le sions of both limbs in
the age group over 65 years, le sions of
scalp and skin in the age group up to
12 years.
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Ta ble 10. Dis tri bu tion of cul ti vated fun gal spe cies by gen der of pa tients (abs.v.
and %)

Fun gal spe cies
Gen der

To tal
Male Fe male

Trichophyton
rubrum

694 532 1226

50.80% 29.60% 38.70%

Candida spp. 233 477 710

17.00% 26.50% 22.40%

Candida
parapsilosis

177 304 481

12.90% 16.90% 15.20%

Candida albicans 66 266 332

4.80% 14.80% 10.50%

Candida tropicalis 41 48 89

3.00% 2.70% 2.80%

Trichophyton spp. 29 29 58

2.10% 1.60% 1.80%

Microsporum canis 23 21 44

1.70% 1.20% 1.40%

Scopulariopsis
brevicaulis

16 4 20

1.20% 0.20% 0.60%

Rhodotorula
mucilaginosa

15 23 38

1.10% 1.30% 1.20%

Aspergillus spp. 14 7 21

1.00% 0.40% 0.70%

Pichia kudriavsevii 12 17 29

0.90% 0.90% 0.90%

Aspergillus niger 11 12 23

0.80% 0.70% 0.70%

Candida glabrata 10 24 34

0.70% 1.30% 1.10%

Aspergillus
fumigatus

8 7 15

0.60% 0.40% 0.50%

Candida
guilliermondii

7 12 19

0.50% 0.70% 0.60%

Other fungi* 11 15 26

0.80% 0.80% 0.80%

To tal 1367 1798 3165

100.00% 100.00% 100.00%

*Cladosporium spp., Debaromyces hansenii, Fusarium oxysporum, Fusarium solani,
Yarrowia lipolytica, Paecilomyces lilacinus, Penicillium spp., Trichosporon mucoides,
Torulaspora delbrueckii, Wickerhamomyces anomalus.
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RETROSPEKTYVUSIS
DERMATOMIKOZËS SUKËLËJØ
TYRIMAS VILNIAUS UNIVERSITETO 
LIGONINËJE SANTAROS
KLINIKOSE

Jonas Þvirgþdas, Silvija Kiverytë,
Algimantas Paðkevièius,
Paulius Jacevièius

Áva das. Lie tu vos uþ kre èia mø jø li gø
ir AIDS cen tro  duo me ni mis,
2014–2018 me tø lai ko tar piu bu vo diag -
no zuo ta 15 699 der ma to fi to zës at ve jai.

Ðio ty ri mo tiks las – at lik ti ret ros -
pek ty vi à jà der ma to mi ko zës at ve jø
ana li zæ.

Ty ri mo me dþia ga ir me to dai.
Vil niaus uni ver si te to li go ni nës San ta -
ros kli ni kø La bo ra to ri nës me di ci nos
cen tre bu vo at lik ta ret ros pek ty vio ji
pen ke riø me tø lai ko tar pio ana li zë. Bu -
vo ið tir ta 3 165 tei gia mi kli ni ki niai
ëmi niai. Gry bø rû ðys bu vo iden ti fi kuo -
tos MALDI-TOF me to du (tie sio gi nës
eks trak ci jos skruz dþiø rûgð ti mi bei
eta no lio ir skruz dþiø rûgð ties eks trak -
ci jos bû dais) bei re mian tis mak ro mor -
fo lo gi në mis ir mik ro mor fo lo gi në mis sa -
vy bë mis.

Re zul ta tai. Tei gia mø der ma to mi -
ko zës at ve jø skai èius 2005–2018 m. lai -
ko tar piu su ma þë jo. Odos ir jos da ri niø
gry bi nës in fek ci jos bu vo daþ nes nës mo -
te rims, jas dau giau sia su kë lë mie liag -
ry biai. Daþ niau siai nu sta ty ta der ma to -
fi tø rû ðis bu vo Tri chop hy ton rubrum,
ku ri daþ niau su kë lë in fek ci jà vy rams.
Mo te rø na gai bu vo pa veik ti daþ niau.
Vy rams abie jø ga lû niø pa þei di mai bu -
vo daþ nes ni. Der ma to fi tai bu vo daþ -
niau sia na gø, kû no ir gal vos odos pa -
þei di mø prie þas tis, o abie jø ga lû niø na -
gø ir ran kø na gø pa þei di mus daþ niau
su kë lë mie liag ry biai. Gry bo ti pas pri -
klau së nuo pa cien tø am þiaus: der ma to -
fi tai bu vo daþ nes ni iki 12 me tø am -
þiaus gru pë je, mie liag ry biai – vy res -
nëms nei 65 me tø mo te rims, o ne der -
ma to fi tai – 21–49 ir 50–64 me tø am -
þiaus gru piø ti ria mie siems.

Ið va dos. Der ma to mi ko zë bu vo
daþ nes në mo te rims. Pa cien èiø mo te rø
ëmi niuo se Candida gen ties mie lës bu -
vo daþ nes nës, taip pat daþ nes ni bu vo ir
ran kø na gø pa þei di mai. Daþ niau siai
ap tik tas su kë lë jas bu vo T. rubrum ir jis 
bu vo daþ nes nis vy rams.

Reikð mi niai þo dþiai: epidemiologija,
kli ni ki në mikologija, MALDI-TOF ma -
siø spektrometrija, Trichophyton
rubrum, Candida parapsilosis.
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