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Tinea capitis: STUDY OF ASYMPTOMATIC CARRIERS AND SICK ADOLESCENTS, ADULTS AND
ELDERLY WHO LIVEWITH CHILDREN WITH THE DISEASE

Christiane Loureiro BERGSON(1) & Nurimar Conceicdo FERNANDES(2)

SUMMARY

Tinea capitis is a dermatophyte infection that occurs mainly in childhood; there are few reports, in Brazil, in adolescents and
adults. The detection of asymptomatic carriersis of great importance in the disease control. From February 1998 to February 1999,
a study was performed at the outpatient Dermatologic Unit of Instituto de Puericultura e Pediatria Martagéo Gesteira (Universidade
Federal do Rio de Janeiro, Brasil) to verify the frequency of asymptomatic carriers and tinea capitis between 79 adolescents, adults
and elderly who lived in the same household of 56 children (0-12 years) with tinea capitis. Of these, one female and one male adults
(2.5%) were asymptomatic carriers and the cultures revealed Trichophyton tonsurans and Microsporum canis respectively. One
female adolescent and two female adults (3.8%) had tinea capitis and all cultures revealed Trichophyton tonsurans. The study has
shown that adolescents and adults who live in the same household of children with tinea capitis may be sick or asymptomatic carriers.
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INTRODUCTION

Dermatophytoses are cutaneous mycoses, endemicin Latin America
and aworldwide public health problem. Tinea capitis is adermatophyte
infection of the scalp with a wide range of clinical presentations: hair
loss with or without broken hairs; diffuse or focal scaling of varying
severity, with or without erythema and lesions resembling impetigo,
folliculitis decalvans or scalp cellulitis’. It isasanitary problem of great
importance in Brazil because it is the commonest cutaneous fungal in-
fection in children. The main isolated dermatophytes are Microsporum
canis and Trichophyton tonsurans®.

Tinea capitis is aso reported worldwide in adolescents, adults and
elderly in variable percentages; from 1949 to 1998, the following fig-
ures are reported:

- 55casesin adolescents (37 female and 18 male), with isolation of T.
tonsurans (15 cases), T. violaceum (5 cases), T. mentagrophytes (4
cases), T. verrucosum (3 cases), M. canis (2 cases), T. soudanense (1
case) and M. ferrugineum (1 casg)!916212425.28.3652,

- 90 cases in adults (79 female and 11 male), with isolation of T.
tonsurans (32 cases), T. violaceum (27 cases), M. canis (18 cases),
T. mentagrophytes (3 cases), M. langeronii (3 cases), T. rubrum (2
cases), T. soudanense (2 cases), M. audouinii (1 case), T. verrucosum
(1 C%) and M ferrugi neum (l C$e)2,6,7,8,10,12,16,18,22,24,28,32,36,46,50,53,55,56.

- 27 casesin female elderly, with isolation of M. canis (13 cases), T.
tonsurans (6 cases), T. violaceum (4 cases), T. rubrum (3 cases) and
M. gyp%um (1 C%e)6'11’12'16‘17'18’20'24‘28'32’33'36‘39’41’49’50‘55.

In Brazil, from 1959 to 1995, one case was reported in adolescent
(sex not related), with isolation of T. tonsurans® and four cases in fe-
male adults, with isolation of T. tonsurans (2 cases) and M. canis (2
Ca%s)3l'34'40’43.

T. tonsurans can cause infection with no evidence of clinical dis-
ease’, what makesitscontrol difficult. A healthy adult carrier can reinfect
the children® and has epidemiological implications because silent fo-
cuses of infection are more difficult to detect and eradicate®.

The following criteria define the asymptomatic carrier state: 1) no
clinical signs of tinea capitis: aopecia, scaling, erythema, broken hairs,
black dots, crusts, inflammatory lesions, favus and pruritus®'®#; and, 2)
infected hairs, with isolation of the dermatophyte>:3037:42444551

The asymptomatic carriers among children and adolescents are ob-
served in percentages varying from 0.2 — 37.2%, occurring mainly in
female, with predilection of anthropophilic dermatophytes; in adults, in
percentages varying from 11.4 — 30.4%, with predilection dso in fe-
male and isolation of only anthropophilic fungi (T. tonsurans and T.
violaceum).
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Considering the few reportsin Brazil and worldwide, we proceeded
an investigation about this subject to verify: 1) the frequency of asymp-
tomatic carriers in adolescents, adults and elderly who live in the same
household of children with tinea capitis; and, 2) the frequency of tinea
capitis in adolescents, adults and elderly who live in the same house-
hold of children with this fungal infection.

PATIENTSAND METHODS

1 — Patients: From February 1998 to February 1999, a study was
performed at the outpatient dermatologic unit of IPPMG (UFRJ), with
56 children (0 - 12 years) with tinea capitis and 6 adolescents (13 — 18
years), 71 adults (19 — 64 years) and 2 elderly (65 years or more) who
lived in the same household of these children. The scalps were exam-
ined for clinical signs of infection, such as scaling, black dots, broken
hairs, aopecia, lymphadenomegaly, erythema, edema, kerion, folliculi-
tis and atrophy.

2 —Methods:

2.1 — The specimens (pus, scales and 12 or more hairs) obtained
from the lesions were submitted to mycological examination in the
Mycology Laboratory — HUCFF — UFRJ. The number of 12 hairs was
fixed to obtain an enough large sample.

In the adolescents, adults and elderly with lesions, specimens were
collected from the most representative area beyond 12 or more separate
hairsfrom biparieto-occipital area; in peoplewithout lesions, 12 or more
separate hairs from biparieto-occipital area were collected to settle the
method.

2.2 — Processing of specimens: Clarification with KOH 20% +
DM SO for direct microscopy and culture in Sabouraud Dextrose-Agar
(Difco) and Mycabiotic Agar (Difco).

RESULTS

Among the 56 children with tinea capitis, 25 male and 12 female
were up to 5 year-old; 10 male and 9 female were 6 to 12 year-old.
Children up to 5 year-old accounted for 66.0% of the sample and males,
62.5%.

The direct microscopy examination was positive in 89.2% of the 56
cases of tinea capitisin children and the culture in 98.2%. The follow-
ing dermatophyteswereisolated: M. canis (35/62.5%), T. tonsurans (15/
26.8%), T. mentagrophytes (4/7.1%) and T. rubrum (1/1.8%).

Among the 79 adolescents, adults and elderly living with the chil-
dren, one female and one male adults (2.5%) were asymptomatic carri-
ers, while three female patients (one adol escent and two adults) (3.8%)
had tinea capitis.

The diagnosis of the two asymptomatic carriers, established by cul-
ture, revealed T. tonsurans and M. canis in each case. Among the con-
tacts with tinea capitis, the culture was positive in al the cases (T.
tonsurans), while only one case had positive direct microscopy exami-
nation (endothrix infection).
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DISCUSSION

Our sample of tinea capitis in children was characterized by higher
frequency between 0-5 years (66.0%) and in males (62.5%). However,
intheliterature, there are reports with preponderance in the ages 0-5%%,
1-5%, 5-10%, 6-12°%47 and 7-12% and mal e predomi nance'>232647%, These
findings can be explained by several variables: short hairs making easier
the implantation of spores®, dressing with petrolatum or other oils act-
ing as an adherent for the arthroconidium* and cosmetic oils inhibiting
the dermatophyte colonization®.

In our study, the direct microscopy was positive in 89.2% of the
cases, while the culture in 98.2%. M. canis was the most prevalent fun-
gus(62.5%), followed by T. tonsurans (26.8%), T. mentagrophytes (7.1%)
and T. rubrum (1.8%). Our findings are in agreement with papers ob-
serving higher frequency of M. canisin Southeast and South (Brazil ) 13273
and T. tonsurans in North and Northeast (Brazil)®®#%, as well as with
greater percentage of positivity in the culture®.

The finding of two asymptomatic carriers (2.5%) makes possible to
affirm, with 95% of confidence, that the true proportion of asymptom-
atic carriersin adolescents, adults and elderly who live with the infected
children varies from 0.3-8.8%. These cases were diagnosed only by cul-
ture (T. tonsurans and M. canis).

In astudy with 26 adults who are asymptomatic contacts of children
with tinea capitis’, five female asymptomatic carriers of T. violaceum
(19.2%) were diagnosed by culture. The methodology used for hair col-
lection and the studied period were not mentioned.

In a study with 46 asymptomatic adults who lived with 50 children
with tinea capitis caused by T. tonsurans®, 14 asymptomatic carriers of
this fungus (30.4%) were diagnosed by the culture, 13 female (92.9%).
The methodology used for hair collection and the studied period were
aso not mentioned by the authors.

Four asymptomatic carriers (11.4%) of T. tonsurans were found
between 35 adults who lived with children with tinea capitis®. It was
used the toothbrush scrapings technique.

In another study®, 16 adults (13.1%) who lived with children with
tinea capitis by T. tonsurans were asymptomatic carriers (14 female and
2 male) diagnosed by culture of material collected from bi-parieto-oc-
cipital area.

The percentage of asymptomatic adults carriersin our study (2.5%)
is smaller because T. tonsurans, anthropophilic fungus, is less prevalent
in Rio de Janeiro and endemic in Amazonas. The differences in host
susceptibility and species virulence are also determinant factors'.

Considerating the prevalence of T. violaceum in South Africa’ and
T. tonsurans in USA®%! and Amazon®, it would be expected a higher
percentage in these areas, since anthropophilic fungi infection spreads
easily in human beings.

Only one study® employed a similar methodology to ours; how-
ever, there were three differences: a smaller number of collected hairs
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(at least 6 in the biparieto-occipita area), the inclusion of only asymp-
tomatic carriers of T. tonsurans and in the studied period (20 months).

We found one asymptomatic female carrier of M. canis who lived
with a child with tinea capitis caused by the same fungus. This patient
had a dog and a cat in her household which were the probable focuses.
Although rare, it is possible to speculate about the hypothesis of human
transmission® (child-adult or adult-child).

M. canis can be transmitted from human to human, but it may lose
its virulence after about four human to human transmissions; thus, it is
necessary an animal host to regain the virulence’. Zoophilic fungi cause
abrisk inflammatory response in nearly al infected people and are less
likely to cause an asymptomatic carrier state™.

M. canis was isolated from the healthy children and adolescents'
scalps in variable percentages (0.2-12.7%)%%“2, The culture samples
were obtained with a hairbrush or sterilized carpet discs over the entire
surface of the scalp.

The greater percentage (12.7%)® occurred in classes with clinical
cases of tinea capitis. This fact suggests the possibility of human to
human transmission, athough there is no reference about contact with
domestic animals.

POLONELLI et al.* found one asymptomatic carrier of M.canis
(who did not have history of contact with domestic animals) between
754 healthy students.

ROSS et al.*? aso found one asymptomatic carrier of this fungus
between 95 healthy children, but he did not relate if there was history of
contact with domestic animals.

The reports of asymptomatic carriers of M. canis between children
and adolescents could be explained by the close contact with cats and
dogs; on the other hand, there were no adult cases.

The two asymptomatic carriers of our study were diagnosed only by
the culture; this method is essential for the definition of asymptomatic
carrier state®.

We found three (3.8%) female people with tinea capitis (one ado-
lescent and two adults) by T. tonsurans. We can affirm, with 95% of
confidence, that the true proportion of tinea capitis in these people who
lived with the index cases ranges from 1.0-11.4%.

In aperiod of 49 years, there were 55 world reported cases of tinea
capitis affecting adolescents (37 female (68.4%)) and 90 adults (79 fe-
male (87.7%)). In Brazilian literature, in aperiod of 36 years, therewere
reported one adolescent case (sex not related) and four female adults.
However, it isimpossible to know the true casuistic of published Brazil-
ian and foreign cases because the ages are not defined according to OMS.
Our finding of higher frequency between femal e adolescents and adults
isin accordance with Brazilian and worldwide literature.

The adolescent patient had only one sign of disease— scaling on the
vertex. In worldwide literature, there was mainly inflammatory tinea
capitis, although severd clinical aspects and etiological agents could be

found. The Brazilian case in the adol escence had no clinical description,
but was caused by T. tonsurans, as in our related case.

The two adult patients presented diffuse scaling of the scalp. In
worldwide literature, there is a great diversity of clinical aspects and
etiological agents. In Brazil, the adultsmainly presented al opecic plague,
with broken hairs and scaling. M. canis and T. tonsurans were isolated
in these cases.

Inour study, positivedirect microscopy (33.3%) and culture (100.0%)
were observed in the three contact cases with tinea capitis. Literature
data about tinea capitisin adolescents, adults and elderly in general give
variable percentage of positivity of direct microscopy:
100.0%>20:22,32343639434955 1 66, 7%’ and 33.3%>. Regarding the culture,
the fungus was aso isolated in variable proportions. adults and elderly
(100.0%)27121618.24.28365355  gnd adolescents (26.0%! and
100_00/09,16,21,24‘25,35,36) .

CONCLUSIONS

- Among the 79 adolescents, adults and elderly living with chil-
dren with tinea capitis 2.5% (2 cases) were asymptomatic carriers (con-
fidence interval 95% [0.3-8.8%)] ) and 3.8% (3 cases) had the disease
(confidence interval 95% [1.0-11.4%) ).

RESUMO

Tinea capitis: estudo de portador es assintomaticos e doentes
adolescentes, adultos e idosos coabitantes com criangas com a
infeccao

A tinea capitis é uma infecgdo dermatofitica freqliente na crianga;
harelatos isolados, no Brasil, em adolescentes e adultos. A detecgéo do
estado de portador assintométi co tem importanciaprimordial no controle
destainfeccdo. No periodo de fevereiro de 1998 afevereiro de 1999, no
Ambulatério de Dermatologia do IPPMG (UFRJ), foi investigada a
freqUiéncia de portadores assintométicos e doentes entre 79 coabitantes
(adolescentes, adultos eidosos) com 56 criangas (0-12 anos) apresentando
tinea capitis. Dos 79 coabitantes, uma mulher e um homem adultos
(2,5%) eram portadores assintométicos, sendo isolados Trichophyton
tonsurans e Microsporum canis respectivamente. Umaadol escente e duas
adultas (3,8%) apresentaram tinea capitis com isolamento de Tricho-
phyton tonsurans. O estudo demonstrou que adolescentes e adultos
coabitantes domiciliares com criangas com tinea capitis podem ser
doentes ou portadores assintométicos.
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