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Resumo: FUNDAMENTOS - A infecgao por dermatéfitos afeta aproximadamente 40% da populagio mundial, representa 30% de todas as
infeccbes micoticas cutineas, e a onicomicose por dermatéfito € a mais freqiiente, representando entre 18 e 40% de todas as onico
patias. A onicomicose é causada primariamente por dermatéfitos, Candida spp. e outros fungos nio dermatdfitos. Entre os agentes
fangicos, os dermatéfitos, particularmente Trichophyton rubrum, sio os mais comuns desses patogenos. Atualmente, Candida spp.
pode invadir a unha distal e proximal. As onicomicoses provocadas por fungos ndo dermatdfitos vém aumentando em sua prevaléa
cia, e, pela similaridade clinica com a onicomicose por dermatéfito, € necessirio o diagndstico laboratorial para sua diferenciacio.

OsJETIVOS - O objetivo do presente trabalho € avaliar a ocorréncia de onicomicose na cidade do Rio de Janeiro.

MET0DOS - Foram avaliados 2.920 pacientes entre janeiro de 1998 e dezembro de 1999, dos quais 1.416 apresentaram anormalidades
nas unhas.

RESULTADOS - A confirmacio micoldgica de onicomicose foi possivel em 565 dos 2.920 pacientes, e a prevaléncia estimada pontual na
cidade do Rio de Janeiro é 19,34%. Os homens foram responsaveis por 34,16% das onicomicoses, e as mulheres por 65,84%. A dis-
tribuicio por agente etiologico dos 224 pacientes com onicomicose que apresentaram cultura positiva foi: dermatofitos 64,7%,
Candida spp. 30,1% e outros nio dermatdfitos 5,2%.

CONCLUSAO- A microbiota fingica é completamente trocada no mundo periodicamente em sua composicdo quantitativa e qualitativa,
sendo afetada por virios fatores ambientais. Assim, o exame periédico da composicio desta microbiota vem a ser vantajoso e de
importéncia epidemiolégica e terapéutica.

Palavras-chave: arthrodermataceae; Candida, epidemiologia; onicomicose; Trichophyton.

Summary: BACKGROUND - Infection by dermatophytes affects 40% of the world population and represents 30% of all mycotic cuta
neous infections, onychomycosis being the most frequent disease of the nails, counting for 18 to 40% of all onychopatbies.
Onychomycosis is caused primarily by dermatophytes, Candida spp. and other non-dermatophyte fungi. Among the etiologic agents
the most common are dermatophytes and especially Trichophyton rubrum Nowadays Candida spp. can invade the distal and prox-
imal nails. Onychomycosis due to non-dermatophyte fungi bas been increasing in prevalence and in view of the clinical similari
ty with onychomycosis caused by dermatophytes, a laboratorial diagnosis is necessary for its differentiation.

OBETVES - The objective of the present work is to evaluarte the occurrence of onychomycosisin the city of Rio de Janeiro.

MEeTHODS - Out of 2920 patients attended between January 1998 and December 1999, 1416 presented abnormalities in their nails.
ResuLts - Mycological confirmation of onychomycosis was performed in 565 patients and the estimated prevalence in the city of Rio
de Janeiro is 19.34%. Women were more affected than men, with a ratio of almost 2:1. The distribution according to etiological
agent of 224 patients with onychomycosis and who presented positive culture was: dermatophytes 64.7%; Candida spp. 30.1%; and
non-dermatophytes 5.2%.

CoNcLUsIon - The fungal flora changes completely periodically in the world in terms of its quantitative and qualitative composition
as it is affected by several environmental factors. Consequently, a periodic exam of the composition of the microflora can be inter-
esting and of epidemiological and therapeutic importance.

Key words: arthrodermataceae; Candida; epidemiology; onychomycosis; Trichophyton.
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INTRODUCAO

A infecgéo por dermatdfitos af eta aproximadamente
40% da populagdo mundial e representa 30% de todas as
infeccBes micdticas cuténeas, sendo as mais comuns as que
afetam a pele e as mucosas.*? As onicomicoses s30 as mais
freqlentes das doencas das unhas, representando de 18 a
40% de todas as onicopatias. A onicomicose do hdlux fre-
guentemente esté associada com tinea interdigitale OU tinea
pedis plantar.®

A prevaléncia da onicomicose na Inglaterra situa-se
entre trés e 8%.* Em alguns paises, como a Irlanda, 15 a
20% das pessoas, entre 40 e 60 anos de idade, sofrem da
doenca, sendo a prevaléncia maior nos idosos.

A importancia da onicomicose reside no aumento de
sua prevaléncia. Nos Estados Unidos da América do Norte,
é estimada entre dois e 13%,*® e aproximadamente uma
entre cinco pessoas de 40 a 60 anos de idade apresenta oni-
comicose, os individuos idosos apresentando essa infec-
¢d0.%%® em percentual que varia de 15 a 20%,**” podendo
atingir até 50%.

E uma infecgéio que deve ser considerada importan-
te pelo dano que acarreta. A qualidade de vida dos doentes
€ prejudicada, a auto-estima pode ser reduzida, a capacida-
de funcional por vezes é afetada de maneira a interferir nas
atividades rotineiras. A onicomicose pode agravar outras
afeccBes clinicas, especiamente no individuo idoso; tal
como as amputagdes de membros inferiores nos portadores
de diabetes mellitus correlacionadas a onicomicose. Os
pacientes diabéticos apresentam prevaléncia mais ata de
onicomicose do que os ndo diabéticos. A prevaléncia de
onicomicose na unha do pé em pessoas diabéticas em
Ontério e Massachusetts é estimada em 32,3% e 34,9%, res-
pectivamente.® A incidéncia de infecgBes secundérias por
outros microorganimos é mais alta nos pacientes diabéticos
com onicomicose do que em diabéticos que ndo apresentam
tal afecgdo.’ A onicomicose cronica, portanto, pode aumen-
tar os custos dos cuidados com a saide. O intertrigo inter-
digital mostra forte associagdo com erisipela ou celulite da
perna.*® Outras causas gue contribuem para o aumento do
nimero de infectados por dermatéfitos sdo: a epidemia da
Aids, o uso incrementado de corticosterdides e antibi6ticos,
e a utilizagdo de drogas imunodepressoras em pacientes
transplantados.™ Outro elemento de fomento das dermatofi-
toses é 0 aumento de sua freqiiéncia em academias de con-
dicionamento fisico e a maior participagdo da populagéo
das cidades em atividades esportivas comunitérias.”

Existem diferencas geogréficas na epidemiologia e
etiologia das onicomicoses, especialmente na freqiiéncia de
cada grupo de fungos responsavel pelainfeccdo. T. rubrum
€ a espécie mais fregliente na Inglaterra, Alemanha, no
Canada, nos EUA e india, enquanto a alta prevaléncia de
Candida spp. naunhatem sido relatada na Bélgica, Arébia
Saudita e Espanha. Em outras regides tropicais do mundo, a
etiologia da onicomicoses também pode ser atribuida ao
Scytalidium spp., fungo filamentoso ndo dermatofito.®
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INTRODUCTION

Infection by dermatophytes affects approximately
40% of the world population and represents 30% of all
cutaneous mycotic infections, the most common ones being
those that affect the skin and the mucous membranes.””
Onychomycoses are the most frequent of nail diseases, rep-
resenting 18 to 40% of all onychopathies. Onychomycosis
of the hallux is frequently associated with tinea interdigital-
is or tinea plantar.’

The prevalence of onychomycosis in England is
between 3 and 8% . In some countries, such as Ireland, 15
to 20% of the population in the 40 to 60 years of age bra-
cket suffer from the disease, with greater predominance
among the elderly.’

The importance of the study of onychomycosis lies in
the increase of its prevalence. In the United States of
America, it is estimated at between 2% and 13%,*° and
approximately one in five people from 40 to 60 years of age
present onychomycosis, again the more elderly individuals
presenting this infection®*® in a percentile that varies from
15%t0 20%,*%” and can reach as much as 50%.

1t is an infection that should be considered important
because of the damage it causes. The patients' quality of life is
impaired, self-esteem may be reduced, and functional capacity
at times is affected to such an extent that it interferes in routine
activities. Onychomycosis can worsen other clinical afflic-
tions, especially in the elderly individual; as in the case of dia
betes mdllitus patients requiring amputations of the inferior
members because of conditions related to onychomycosis.
Diabetic patients present a greater predisposition to ony-
chomycosis than non-diabetics. The prevalence of onychomy-
cosis in the toenails of diabetic individuals in Ontario and
Massachusetts is estimated at 32.3% and 34.9%, respectively.’
The incidence of secondary infections of other microorganisms
is higher in diabetic patients with onychomycosis than in dia-
betics that do not present this disease.” Chronic onychomyco-
sis, therefore, can increase the costs of health care. Interdigital
intertrigo shows a strong association with erysipela or celluli-
tis of the leg.”” Other reasons that contribute to the increasing
number of individuals infected by dermatophytes are: the Aids
epidemic; the increased use of corticosteroids and antibiotics,
and the use of immunodepressant drugs in organ transplant
patients.”” Another element in the fomentation of dermatophy-
toses is the increase of its frequency in academies of physical
conditioning and the greater participation of the population of
cities in community sporting activities.”

There are geographical differences in the epidemiolo-
gy and etiology of onychomycosis, especially in the frequen-
¢y found for each group of fungi responsible for the infection.
T. rubrum is the most frequent species in England, Germany,
Canada, the USA and India, while the high prevalence of
Candida spp. in the nail has been reported in Belgium, Saudi
Arabia and Spain. In other tropical areas of the world, the
etiology of omnychomycosis can also be attributed to
Scytalidium spp., a nondermatophytic filamentous fungus.°
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Variagdes entre os relatos podem ser devidas a dis-
tintos grupos geogréaficos estudados e respectivas diferen-
¢as climaticas, como provaveis determinantes para ocorrén-
ciade Scytalidium spp em particular.® Amostragens com
variagbes de outros parémetros, como idade, hébitos de
vida, sexo, localizagdo, tipo clinico, por exemplo, também
podem gerar resultados divergentes nos estudos sobre o
assunto. Do ponto de vista clinico, considera-se fungo pato-
génico aguele que, uma vez removido do organismo com
terapia antif(ingica, permite a cura clinica da unha. ®

A microbiota fungica é aterada no mundo periodi-
camente em sua composi¢do quantitativa e qualitativa, em
funcdo de fatores ambientais, como o desenvolvimento
urbano, aindustrializagdo, alocalizagdo geogréfica e condi-
¢des climaticas, tals como temperatura e tempo de exposi-
¢do a radiagdo ultravioleta.* Assim, o exame periédico da
composi¢do da microbiota torna-se vantajoso e de impor-
tancia epidemiologica’ A determinagdo da etiologia, em
alguns casos, deve obedecer a critérios como os existentes
paradspergillus e Scopulariopsis, que SO S30 aceitos como
agentes se 0 exame direto for positivo, além da obtengéo de
dois isolamentos sucessivos em cultura.

Autores daregido de Lodz, Poldnia, estudando 2.282
pacientes, isolaram 7. rubrum na unha do pé em 8,9% deles
e naunha da méo em 2,7%; T. mentagrophytes var. menta-
grophytes na unha do pé em 4,5%, T. mentagrophytes var.
interdigitale naunhado pé em 2,2%. Neste trabal ho, os der-
matoéfitos foram isolados da unha do pé em 17,9% e daunha
daméo em 4,3%.*

Os dermatdfitos tém sido isolados ndo s do pé de
casa de pacientes residentes, mas também do piso de
banheiros publicos e piscinas®

Para prevenir a dermatofitose é importante determi -
nar o periodo minimo de penetragdo do dermatéfito no
estrato cérneo. O aumento da temperatura e o da umidade
sdo importantes fatores ambientais para o crescimento do
fungo. A umidade de 90% e a temperatura de 35°C possibi-
litam a penetrac&o do fungo em quatro dias. A umidade é
mai s importante do que a temperatura como fator ambiental
de penetragdo. A umidade interdigital entre o quarto e o
quinto dedo do pé é de aproximadamente 98%. Com
menos de 90% de umidade, é possivel ao dermatdfito pene-
trar o estrato corneo em poucos dias.

O estudo da fregiiéncia da dermatofitose, na cidade
de Porto Alegre em 13 anos, mostrou gue € influenciada
pelafaixaetéria, fatores genéticos, condi¢des biocliméticas,
promiscuidade, transpiragdo, movimento ou migragéo
humana, contato com animais domésticos e contato com
chéo de piscina e areas fechadas.®

Os fatores que podem contribuir com o aumento de
prevaléncia de onicomicose na populagdo de terceira idade
sdo areducdo dataxa de crescimento dalamina ungueal e o
aumento da possibilidade de traumas.*

A prevaléncia de onicomicose em Ontario, Canada,
foi de 11,7% em homens e 6,5% em mulheres. A ata pre-
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Variations between reports can be due to the distinct
groups studied and their respective geographical climatic
differences, as probable determinants for the occurrence of
Scytalidium spp in particular.® Sampling with variations in
other parameters, such as age, life habits, sex, location and
clinical type, for instance, can also generate divergent
results in studies on the subject. From the clinical point of
view, a pathogenic fungus is considered to be that in which
its elimination from the organism via antifungal therapy is
followed by clinical cure of the nail "

The quantitative and qualitative composition of fun-
gal microbiota undergoes periodic alterations in the world,
as a function of environmental factors, such as urban deve-
lopment, industrialization, geographical location and cli-
matic conditions, for example temperature and duration of
exposure to ultraviolet radiation.’ Such that, a periodic
examination of the composition of the microbiota becomes
necessary and of epidemic importance.’ The determination
of etiology, in some cases, should follow criteria such as
those for Aspergillus and Scopulariopsis, that are only
accepted as agents if the direct exam is positive, despite the
obtaining of two successive isolations in culture.’

Authors of the area of Lodz (Poland) studying 2,282
patients, isolated: T. rubrum in the toenail of 8.9% and the fin-
gernail of 2.7%, T. mentagrophytes var. mentagrophytes in the
toenail of 4.5%, and T. mentagrophytes var. interdigitale in the
toenail of 2.2%. In this work, the dermatophytes were isolated
from the toenail in 17.9% and from the fingernail in 4.3%."

Dermatophytes have been isolated not only in the
dust of the patients' residences, but also from the floor of
public toilets and swimming pools."*

To prevent dermatophytosis it is important to deter-
mine the minimum period for penetration of the dermato-
phyte into the corneum stratum. Increased temperature and
humidity are important environmental factors in the growth
of the fungus. A humidity of 90% and a temperature of 35°C
enable the penetration of the fungus in four days. Humidity
is more important than temperature as an environmental
factor of penetration. Interdigital humidity between the
fourth and the fifth toe is approximately 98%." Even with
less than 90% humidity, it is possible for the dermatophyte
to penetrate the corneum stratum within a few days.

The study of the frequency of dermatophytosis in the
city of Porto Alegre over a period of 13 years, has showed
that the development of dermatophytosis is influenced by
the age of the patient, genetic factors, bioclimatic condi-
tions, promiscuity, perspiration, demographic movement or
migration, care of domestic animals and contact with
swimming pool decks and closed areas.”

Factors that can contribute to the increased preva-
lence onychomycosis in the elderly population are reduc-
tion in the rate of growth of the ungual covering and a
greater possibility of traumas. "

The prevalence of onychomycosis in Ontario,
Canada is 11.7% in men and 6.5% in women. The high
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valéncia no primeiro grupo em relacdo ao segundo prova-
velmente resulta de maior probabilidade de trauma e gran-
de oclus&o por uso de calgados. Diferenga de taxas de pro-
gesterona e esterdides entre os sexos poderia também expli-
car esse fato, pois essas taxas causam inibi¢do do cresci-
mento dos dermat6fitos.™®

A proporgdo de pacientes com onicomicose foi
maior naunhado pé, *** em vérios trabal hos, e os fatores res-
ponsabilizados por essa diferenca foram: o crescimento
mais lento e a maior probabilidade de trauma nos pés. A
unha do hdlux foi mais afetada devido a predisposi¢éo de
trauma nessa regido. A onicomicose da médo é mais diag-
nosticada do que a infecgdo do pé por chamar mais a aten
¢8o médica, mas certamente € menos freqgliente.”

Apenas 40% das unhas com aparéncia anormal
tinham evidéncia micoldgica de onicomicose. Muitos dos
pacientes com onicomicose rel atados por Gupta ndo tinham
ciéncia de seu diagnostico.*®

A onicomicose € doenca infecciosa, estando 0s
membros da mesma familia sob maior risco de contrai-la de
parceiros ou irmaos afetados.® Altos niveis de contaminacdo
em locai s de banhos comunitérios ndo podem ser reduzidos,
amenos que os individuos afetados sejam tratados de forma
bem-sucedida.®

A onicomicose pode exercer impacto adverso
importante na qualidade de vida dos individuos afetados,
causando reducéo da auto-estima e possivel mente afetando
o potencial de trabalho.** As unhas, como componente da
extremidade dos dedos, sdo parte integrante da estrutura
sensorial daméo. A perda da margem livre das unhas pode
reduzir drasticamente a capacidade sensorial dos dedos,
com consequente limitagcdo da destreza manual. A onico-
micose do pé pode causar dor e desconforto, tornando difi-
cil permanecer em pé, andar e praticar esportes. A infecgéo
pode também resultar em prejuizo significativo para a
salde geral, a aparéncia fisica e o desempenho social. A
onicomicose pode ter consequiéncias psicoldgicas impor-
tantes, incluindo-se constrangimento constante, depresséo,
ansiedade, preocupacdo com aparéncia e receio de situa-
¢Oes intimas.”

Ficam objetivadas a ocorréncia, etiologia e epide-
miologia da onicomicose por dermatdfito.

PACIENTES E METODOS

A amostra populacional foi constituida por doentes
atendidos em consultérios dermatol 6gicos da cidade do Rio
de Janeiro, Brasil, no periodo de janeiro de 1998 a dezem-
bro de 1999. Pacientes de todas as idades e com vérios pro-
blemas dermatol 6gicos eram encaminhados ao laboratério
para esclarecimento diagnéstico. As unhas de méos e pés
eram classificadas em normais e anormais, sendo coletado
material subungueal para exame micolégico apenas das
unhas afetadas. A classificagdo das onicomicoses foi basea-
da nos quatros tipos clinicos especificos de alteragdes pre-
sentes, segundo Roberts!”
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prevalence in the first group in relation to the second proba-
bly was the result of a greater probability of trauma and
greater occlusion in the type of shoes used. The different
levels of progesterone and steroids between sexes could
also explain this fact because these levels can inhibit the
growth of dermatophytes.”

The proportion of patients with onychomycosis was
higher in the case of toenails,*"® in several studies, and the fac-
tors considered responsible for this difference were: the slower
growth and greater probability of trauma in the feet. The nail of
the hallux was most affected, due to the likelihood of trauma in
this location. Onychomycosis of the hand is diagnosed more
often than infections of the foot even though it is certainly less
frequent, because it attracts more medical attention.”

Only 40% of the nails with abnormal appearance
presented mycological evidence of onychomycosis. Many of
the patients with onychomycosis reported by Gupta were
not aware of the condition diagnosed."

Onychomycosis is an infectious disease, rendering
other members of a family under greater risk of contagion
from affected partners or siblings.” High levels of contami-
nation in places such as communal showers cannot be
reduced unless affected individuals are treated in an effi-
cient and successful manner.’

Onychomycosis can cause an important adverse
impact on the quality of the affected individual's life, leading
to reduced self-esteem and possibly affecting work poten-
tial "™ The nails, as components of the extremities of the fin-
gers, are integral parts of the sensorial structure of the hand.
Loss of the outer edge of the nails can reduce the sensorial
capacity of the fingers drastically, with consequent limita-
tion of manual dexterity. While onychomycosis of the foot
can cause pain and discomfort, making it difficult to prac-
tice sports, walk or even remain standing. The infection can
also result in significant damage to general health, physical
appearance and social performance. Onychomycosis can
have important psychological consequences, including con-
stant embarrassment, depression, anxiety, concern over
appearance and fear of intimate situations.”

The objective of this work was to focus on the occur-
rence, etiology and epidemiology of onychomycosis caused
by dermatophytes.

PATIENTS AND METHODS

The population sample constituted patients attended
at dermatology clinics in the city of Rio de Janeiro, Brazil,
from January 1998 to December 1999. Patients of all ages
and with various dermatological problems were referred to
the laboratory for diagnostic clarification. The nails of
hands and feet were classified as normal or abnormal. Only
subungual material from affected nails was collected for
mycological exam. Classification of the onychomycoses
was based on the four specific clinical types of alteration
presented, according to the method of Roberts:"

1. Distal and lateral subungual onychomycosis is the



Araujo, Bastos, Souza & Oliveira

1. Onicomicose subungueal distal e lateral é o tipo
mais comum de onicomicose. Os dermatdéfitos predomi-
nam nesse tipo clinico, com envolvimento ocasiona por
ndo dermatofito.

2. Onicomicose superficial branca € uma infeccdo
superficial da unha causada primariamente por 7. menta-
grophytes e, algumas vezes, pelo mofo Acremonium sp.
Esse tipo tem recebido, recentemente, maior atencdo por
causa da maior ocorréncia em paciente com Aids.

3. Infecgdo subungueal proximal, freqlientemente
afetando as unhas dos dedos das maos, é primariamente
resultado de infecgé@o por Candida. No paciente portador de
Aids, pode ser causada por dermatdfito.

4. Onicomicose distréfica total, caracterizada pela
total destruicdo da placa (Iamina) ungueal, é freglientemen-
te resultado de infec¢do dermatofitica.

A amostra clinica da unha foi submetida ao exame
micolgico direto, apos clarificagdo com NaOH a 20%, e a
cultura em meio de Sabouraud e Mycosel.

A confirmagdo da dermatofitose foi baseada no cres-
cimento do agente etiol 6gico no meio de cultura. No caso da
espécie Candida, 0 diagndstico era baseado no exame direto
pela presenca de hifas, pseudo-hifas e blastoconidios.
Quando era isolado fungo ndo dermatdfito, aém da hifa no
exame direto e do crescimento em cultura, uma segunda cole-
ta era realizada para confirmag&o do exame micol dgico.

A pesgquisa estatistica foi executada por meio de
uma amostra de 2.920 pacientes dos consultérios de derma-
tologia da cidade do Rio de Janeiro; apds tabulacéo foram
feitos os cal cul os para verificagdo de preval éncia, distribui-
¢éo, regressdo, intervalo de confianga e teste de hipdteses
(Tabelal).

RESULTADOS

Do total de 2.920 pacientes examinados, 1.107 eram
homens e 1.813 mulheres, com média de 39,05 anos. Além
dos pacientes com idade ignorada, um foi excluido por ndo
haver a referéncia da localizacdo da lesdo e idade.
Pacientes portadores de tinea pedis foram incluidos na pes-
quisa. Dos 2.920 pacientes, 1.416 (48,49%) apresentavam
unhas com aspecto anormal, sendo 358 homens e 1.058
mulheres, média de 46,14 + 0,39 (erro médio quadrético)
anos (Tabela 1).

Do total de pacientes (2.920), a onicomicose esteve
presente em 19,35%. Dos 1.416 pacientes em que se reali-
zou a coleta para exame micolégico, houve confirmacgéo
micoldgica de onicomicose em 565 (39,90%), dos quais
193 eram homens e 372 mulheres, com idade média de
44,88 + 0,69 (erro médio quadrético). Desses, a cultura sd
foi positiva em 224 (7,50% do total de pacientes, 15,82%
com anormalidade ungueal e 39,65% com exame direto
positivo). Desses 224 pacientes, a unha do pé estava com
prometida em 153, assim distribuidos: dermatéfito 64,7%,
Candida spp 30,1% e ndo dermatdfito 5,2% (Tabela 2). O
exame direto negativo e a cultura positiva para Candida
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most common type of onychomycosis. Dermatophytes pre-
dominate in this clinical type with occasional involvement
of nondermatophytes.

2. White superficial onychomycosis is a superficial
infection of the nail caused primarily by T. mentagrophytes
and, sometimes, by the mold Acremonium sp. This type has
recently been receiving more attention in view of its greater
occurrence in patients with Aids.

3. Proximal subungual infection, frequently affecting
the fingernails, it results primarily from an infection by
Candida In patients with Aids, it can be caused by a der-
matophyte.

4. Total dystrophic onychomycosis, characterized by
the total destruction of the nail plate (covering), is fre-
quently the result of a dermatophytic infection.

A clinical sample of the nail was submitted to direct
mycological exam, after clarification with 20% NaOH and
culture in Sabouraud's agar and Mycosel medium.

Confirmation of dermatophytosis was based on the
etiological agent's growth in the culture medium. In the
case of Candida, diagnosis was based on direct exam for the
presence of hyphas, pseudo-hyphas and blastoconidia.
When a nondermatophytic fungus was isolated in addition
to the hypha in the direct exam and growth in culture, a sec-
ond sample was collected for confirmation of the mycologi-
cal exam.

Statistical analysis was performed in the sample
population of 2,920 patients attended at dermatology cli-
nics in the city of Rio de Janeiro. After tabulation, calcula-
tions were made for verification of prevalence, distribution,
regression, confidence limits and test of hypotheses
(Tablel).

RESULTS

Of the total of 2,920 examined patients, 1,107 were
men and 1,813 were women. The mean age was 39.05
years. Besides the patients of unknown age, another was
excluded because there was no reference to either the loca-
tion of the lesion or age. Patients with tinea pedis were
included in the research. Of the 2,920 patients, 1,416
(48.49%) presented nails with abnormal aspects, of these
358 were men and 1,058 were women, the mean age was
46.14 + 0.39 (least mean square error) (Table 1).

Out of the total patients (2,920) Onychomycosis was
present in 19.35%. Mycological exam was performed in
1,416 patients and there was mycological confirmation of
onychomycosis in 565 (39.90%), of which 193 were men
and 372 were women, with a mean age of 44.88 £ 0.69
(least mean square errvor). Of these, the culture was only
positive in 224 (7.50% of the total patients, 15.82% with
ungual abnormality and 39.65% with positive direct exam).
Furthermore, of these 224 patients, there was were involve-
ment of the toenails in 153, distributed as follows: der-
matophytic, 64.7%, Candidaspp, 30.1%, and nondermato-
phytic, 5.2% (Table 2). Negative direct exams and positive
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Tabela 1: Distribuicao do numero de pacientes por idade com aparéncia anormal das unhas, segundo idade,
sexo e presenga de onicomicose / Table 1: Distribution of the patients as a whole, patients with abnormal
nails and patients with onychomycosis, according to age, sex and percentage.

Grupo de pessoas

Pacientes com unha anormal

Pacientes com onicomicose

Total sample Patients with abnormal nails Patients with onychomycosis

Idade Homem  Mulher Total Homem Mulher Total % Homem Mulher Total %
Age Male Female Total Male Female Total % Male Female Total %
0-10 102 84 186 6 6 12 6.45 1 2 3 1.62
11-20 132 156 288 19 42 61 21.18 5 13 18 6.25
21-30 173 286 459 41 113 154 33.55 21 37 58 12.64
31-40 260 342 602 84 207 291 48.34 44 71 115 19.10
41 -50 184 365 549 71 248 319 58.11 43 82 125 22.71
51-60 130 304 434 62 219 281 64.75 38 78 116 26.73
61-170 84 179 263 47 148 195 74.14 26 51 717 29.28
71 -80 39 85 124 25 66 91 73.39 13 34 417 37.90

81 3 12 15 3 9 12 80 2 4 6 40
Ignorado* 31 34 65 4 2 6 9.23 3 2 5 7.69
Not
available*
Total/Total 1,138 1,847 2,985 362 1,060 1,422 47.64 196 374 570 19.10
Total vilido 1,107 1,813 2,920 358 1,058 1,416 48.49 193 372 565 19.35
Total valid

* Para efeito de cilculos esses dados nao foram considerados. / These data were excluded from the calculations.

ndo foram incluidos como onicomicose.

A projecéo da preval éncia de onicomicose na cidade
do Rio de Janeiro tem a estimativa pontual de 19,34%; se
estimada por intervalo, a prevaléncia situa-se entre 18,61%
e 20,07%, com 95% de confianga.

A preval éncia de onicomicose apresenta histograma
simétrico em relac@o & média de idades. Apenas nos der-
matéfitos, a proporcdo de homens com onicomicose nos
pés por dermatdfito foi maior do que a das mulheres
(Tabela 2). A onicomicose nas unhas das méos estava pre-
sente em 96 pacientes (6,8%), sendo 30 homens e 68
mulheres, do grupo de 1.416 pacientes com anormalidades
ungueais (Tabela 3). Alguns com onicomicose nas maos
tinham leséo concomitante nas unhas dos pés. A relacdo de
onicomicose em pés e maos foi aproximadamente 5:1
(Tabela 3).

A localizagdo mais freqiiente da onicomicose foi no
halux direito. Nos 565 pacientes com onicomicose, aforma
clinica subungueal distal da classificagdo de Roberts foi a
mais frequente. Os dermatéfitos mais comumente associa-
dos com a onicomicose foram Trichophyton rubrum e T.
mentagrophytes.

A deteccdo de fungos ndo dermatdfitos, leveduras
ndo Candida spp. e bactérias foi 5,2% (Tabela 2), o que
chama atencdo para esses microorganismos emergentes
como causadores de onicomicoses.
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cultures for Candida were not included as onychomycosis.

The projection of the prevalence of onychomycosis
in the city of Rio de Janeiro was estimated at 19.34%, if
estimated by interval, the prevalence was between 18.61%
and 20.07%, with 95% confidence.

The prevalence of onychomycosis presents a sym-
metrical histogram in relation to the mean ages. Only in the
dermatophytes was the proportion of men with onychomy-
cosis in the feet due to dermatophytes greater than that of
women (Table 2). Onychomycosis in the fingernails was
present in 96 patients (6.8%), of these 30 were men and 68
were women out of the group of 1,416 patients with ungual
abnormalities (Table 3). Some with onychomycosis in the
hands had concomitant lesions in their toenails. The ratio
of feet to hands in onychomycosis was approximately 5:1
(Table 3).

The most frequent location of onychomycosis was in
the right hallux. In the 565 patients with onychomycosis, the
most frequent clinical form was distal subungual according
to Roberts' classification. The dermatophytes more com-
monly associated with onychomycosis were Trichophyton
rubrum and T. mentagrophytes

In the detection of nondermatophytic fungi, yeasts
other than Candida spp. and bacteria were 5.2% (Table 2),
which calls attention to these emerging microorganisms as
etiological agents of onychomycosis.
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Tabela 2: Agentes etiol6gicos associados com onicomicose de maos e pés de amostras de 1.416 pacientes com
alteracdo ungueal. / Table 2: Etiological agents associated with onychomycosis of the hands and feet in a
sample of 1,416 patients with ungual alterations.

Nimero de organismos / Number of organisms

Tipo de organismo / Type of organism

Unha do pé / Toenails

Unha da mio / Fingernails Ignorado / Not available

Dermatofito / Dermatéfito 99 (64.7%) 4 (5.6%) 1
Homem/Male Homem/Male
Mulher/ Female = 56:43 Mulher/Female = 2:2
Trichophyton rubrum
. 65 2
Trichophyton rubrum
T. mentagrophytes var. mentagrophytes
25 1
T. Maetagrophytes var. Maletagrophytes
T. mentagrophytes var. interdigitale
. - 5 0
T. Maetagrophytes var. interdigitale
Tt
onsurans 1 0
T. tonsurans
Microsporum canis
. . 0 1
Mlcrosporum canis
Epidermophyton floccosum
. 3 0
Epidermophyton floccosum
Candid ./ Candid .
ancica spp. / Landica spp 46 (30.1%) 63 (88.8%)
Homem/Male Homem/Male

Ndo dermatdfito e outros microorganismos
Non-dermatophyte and other microorgan-
isms

Mulher/ Female = 9:37
8 (5.2%)

Homem/Male
Mulher/ Female = 2:6

Mulher/Female = 9:54
4 (5.6%)

Homem/Male
Mulher/Female = 2:2

Scytalidium dimidiatum 4 1

Scytalidium dimidiatum

Curvularia sp. 1 0

Curvularia sp.

Trichosporon beigelii 3 2

Trichosporon beigelii

Nocardia sp. 0 1

Nocardia sp.

Total 153 (100%) 71 (100%)
DISCUSSAO DISCUSSION

Nesse estudo, a ocorréncia de onicomicose em
2.920 pacientes foi de 19,35%, para a cidade do Rio de
Janeiro. A vantagem dessa pesquisa é que todos os pacien
tes foram examinados pel os dermatol ogistas, e a confirma-
¢ao da onicomicose fez-se por meio do exame micol dgico,
ndo se baseando sd no preenchimento de questionario para
sua identificacdo. Foram também considerados a histéria
clinica e fatores de risco, como idade, sexo, atividade fis-
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In this study, the occurrence of onychomycosis
among 2,920 patients in the city of Rio de Janeiro was
19.35%. The advantage of this research is that all the
patients were examined by dermatologists and confirmation
of onychomycosis was made through mycological exam and
not merely based on the completion of a questionnaire for
its identification. Also considered were the clinical history
and risk factors, such as age, sex, physical activity, occupa-
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Tabela 3: Niumero de exames micolégicos positivos de 565 amostras de unhas. / Table 3: Number of positive
mycological exams out of 565 nail samples.

Unha do pé / Toenails

Unha da mao / Fingernails Ignorado / Not available

NaOH positivo com cultura positiva 150
NaOH positive with positive culture
Homem/Male

Mulher/Female = 67:86

NaOH positivo com cultura negativa 319
NaOH positive with negative culture

Homem / Male
Mulher / Female = 102:217

Total de exames micoldgicos

469
Total mycological exams

Homem/Male

Mulher/Female = 169:303

69

Homem/Male
Mulher/ Female = 13:58

27

Homem/Male
Mulher/ Female = 17:10
96 1

Homem/Male
Mulher/ Female = 30:68

ca, ocupacgdo e presenca de outras doengas facilitadoras
(diabetes, doenca cardiovascular e psoriase). O estudo
baseou-se na chegada aleatéria dos pacientes ao consultdrio
dos dermatol ogistas.

O encontro de onicomicose observada no estudo é
diferente da prevaléncia de 8,4% (n = 800), 8,7% (n =
1.038), 9,1% (n = 2.001) e 2.4% (n = 1.000) relatadas na
literatura.>®® Definiu-se onicomicose por dermatofito
guando, na cultura, um dos fungos desse grupo eraisolado.
Nessa amostra, ataxa positivafoi de 103/2.920 = 3,53%. A
explicagéo dessa diferenca talvez esteja ligada ao uso de
medicacdo, ao climatropical e a maior tendéncia ao cresci-
mento de outros microorganismos saproéfitas. Estudos em
gue o dermatol ogista tinha examinado o paciente e houve
confirmag@o micoldgica exibiram prevaléncias atas em
relacdo aos valores de 2,7% e 2,8%, obtidos usando o0 méto-
do de questionario.’**®

O principal parémetro de associacdo decorreu do
diagnostico de dermatofitose e da faixa etaria corresporr
dente. De fato, a onicomicose esteve presente em apenas
194 (12,6%) de 1.535 pacientes com idade inferior a 40
anos. Na populag@o acima de 40 anos (1.385 pacientes),
acima de 50 anos (836 pacientes), acima de 60 anos (402
pacientes) e acima de 70 anos (139 pacientes), a ocorréncia
de onicomicose foi de 26,73, 29,28, 37,90 e 40,00%, res-
pectivamente. Os fatores que podem contribuir para o cres-
cimento da prevaléncia de onicomicose na populacdo mais
idosa incluem a taxa reduzida de crescimento da unha e o
aumento de trauma em relagéo ao grupo maisjovem, ofere-
cendo ao organismo maior oportunidade de causar doenca
no leito ungueal e deinvadir alédminaungueal.

Detectou-se onicomicose em 17,43% dos homens e
20,52% das mulheres que fizeram parte do estudo, sendo
significante, no nivel de 5%, a hipbtese de que as propor¢des
sdo diferentes. Assim, as mulheres apresentam maior risco
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tion and the presence of other facilitative diseases (diabetes,
cardiovascular disease and psoriasis). The study was based
on the random arrival of patients at dermatological clinics.

The findings on onychomycosis observed in this study
differ from the prevalence of 8.4% (n = 800), 8.7% (n =
1,038), 9.1% (n = 2,001) and 2.4% (n = 1,000) reported in the
literature.””™™ Onychomycosis has been defined as being
caused by a dermatophyte when, in the culture, one of the
fungi of that group was isolated. In this sampling, the positive
rate was 103/2,920 (3.53%). The explanation of this differ-
ence may be linked to the use of medication, to the tropical cli-
mate and the greater tendency for growth of other saprophyt-
ic microorganisms. Studies in which the dermatologist had
examined the patient and there was a mycological confirma-
tion presented high prevalence in relation to the values of
2.7% and 2.8%, obtained using the questionnaire method."*"

The main parameter of association arose from the
diagnosis of dermatophytosis and corresponding age
group. In fact, onychomycosis was present in only 194
(12.6%) of the 1,535 patients less than 40 years of age. In
the population > 40 years of age (1,385 patients), > 50
years (836 patients), > 60 years (402 patients) and > 70
years (139 patients), the occurrence of onychomycosis was
26.73, 29.28, 37.90 and 40.00%, respectively. Factors that
can contribute to the increased prevalence of onychomyco-
sis in the more senior population include the reduced rate
of nail growth and greater frequency of trauma in relation
to the younger age groups. These offer the organism a more
propitious opportunity for causing disease in the nail bed
and plate.

Onychomycosis was detected in 17.43% of the men
and 20.52% of the women that were included in the study,
this is statistically significant at the 5% level and proves the
hypothesis that the proportions differ. Thus, women are at a
greater risk of developing onychomycosis than men. The
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de onicomicose do que os homens. A prevaléncia no grupo
pode ser resultado de maior trauma, tanto por atividades
manuais como pelo uso de calgados com salto alto, o que
facilita a agressdo. A presenca de progesterona pode inibir o
crescimento dos dermatdfitos. Candida spp. foi mais fre-
guente nas unhas das méos e em mulheres, e essa observa-
¢do é mostrada, também, por outros investigadores.?#? O
presente estudo ndo estabeleceu relagdo significante entre
doencas concomitantes (diabetes, psoriase e doenga vascu-
lar) e afreqiéncia de tinea unguium, devido provavelmente
a0 pequeno nuimero de pessoas com essas doencgas.

No estudo de Guptaet al., a preval éncia de onicomi -
cose em pacientes com diabetes tipo | foi de 13%. A onico-
micose subungueal nas formas distal e lateral foi a mais
comum?

A preval éncia de onicomicose na unhado pé em pes-
soas diabéticas em Ontario e Massachusets é estimada em
32,3% e 34,9%, respectivamente.” Neste trabalho, devido
ao pequeno nimero de pessoas portadoras de diabetes, essa
correlagdo ndo foi feita.

A relacdo de pacientes com onicomicose na unha do
pé e dagueles com onicomicose nas maos foi de 5:1. Nos
trabalhos de Roberts, de Charif e Elewski e de Gupta, a
relagdo entre onicomicose em pés e méos foi de 6,1:1, de
23:1 e de 10,1:1, respectivamente. Fatores que levam as
unhas dos pés a apresentarem alta taxa de onicomicose,
comparada & das maos, sdo: crescimento lento (unha da
méao: 3 - 4mm/ més vs unha do pé& 1,5 - 2mm/més)*** e
maior exposi¢ao da unha do pé ao trauma. A unha do hdlux
fol a mais comprometida, porque é mais predisposta ao
trauma. Finalmente, a unha da m&o desperta maior atengdo
do paciente, direcionando busca de médico.

CONCLUSAO

Dos 1.416 pacientes com unha anormal clinicamen-
te, aonicomicose foi confirmadaem 39,9%. Muitos pacien-
tes com unhas anormais ndo estavam cientes de que pode-
riam ter onicomicose nem de que se trata de infecgdo trat&
vel, sugerindo que ha oportunidade de educacdo do pacien-
te e incremento do conhecimento da onicomicose na popu-
lagdo geral quando se indica exame micol égico.

A onicomicose ndo é apenas um problema estético,
mas pode exercer efeitos prejudiciais ao individuo, acarre-
tar risco particular & salide do idoso, e as conseqiiéncias de
sua disseminagdo na comunidade podem ser mais dispen-
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prevalence of women in the group can be the result of trau-
mas, as much because of manual activities as for the use of
high-heeled shoes, which facilitate such injury. The pres-
ence of progesterone can inhibit the growth of dermato-
phytes. Candida spp. was more frequently found in finger-
nails and in women, this observation has also been report-
ed by other researchers.””” The present study did not estab-
lish a significant relationship between concomitant disease
(diabetes, psoriasis and vascular disease) and the frequen-
cy of tineaunguium due probably to the low number of per-
sons in this sample with these diseases.

In the study by Gupta € d., the prevalence of ony-
chomycosis in patients with diabetes type 1 was 13%.
Subungual onychomycosis in distal and lateral forms was
the most common.”

The prevalence of onychomycosis in the toenails of
diabetic patients in Ontario and Massachusets is estimated
at 32.3% and 34.9%, respectively.” In this work, due to the
small number of individuals with diabetes, that correlation
was not made.

The relationship of patients with onychomycosis in the
toenail against those with onychomycosis in the hands was
5:1. In the research done by Roberts, Charif, Elewski and
Gupta, this ratio was 6.1:1, 23:1 and 10.1:1, respectively. The
factors that explain why the nails of the feet present a higher
rate of onychomycosis compared to that of the hands, are as
follows: slow growth (fingernail: 3 to 4mm / month vs. toenail:
1.5 to 2mm/month)'*” and the greater exposure of the toenail
to trauma. The nail of the hallux is involved most often,
because it is the most liable to trauma. Finally, the patients are
much more concerned over their fingernails and hence there is
a greater likelihood of seeking medical assistance.

CONCLUSION

Of the 1,416 patients with clinically abnormal nails,
onychomycosis was confirmed in 39.9%. Many patients
with abnormal nails were not aware that they might have
onychomycosis nor that it is considered a curable infection.
This suggests that there is a need to clarify patients and to
provide information regarding onychomycosis for the ge-
neral population and particularly regarding when a myco-
logical exam is indicated.

Onychomycosis is not only an aesthetic problem, it
can cause harmful effects to the individual and health risks,
particularly among the elderly. Furthermore, the conse-

diosas do que tratar todos os individuos infectados. a quences of its spread throughout a community can be cost-
lier than treating all the infected individuals. a
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