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SUMMARY

In order to estimate ages at which etiological agents of systemic mycoses initiate infection. histo-
plasmin and paracoccidioidin skin tests were performed in 344 children ol both sexes. between 2 and
15 years old. They were selected from a statistically significant population sample Gral. San Martin
city (Northeast Argentina). Tests were read 48h after injection and considered positive il a 5 mm on
larger induration was present. Circulating antibodies were also evaluated by agar gel immunodiffu-
sion. The overall infection rate for H. capsulatum was 9.2%, belonging to children from 4 1o 14 years
old. without significant differences among sexes. Five children from 2 to 14 years old were positive (o
paracoccidioidin (1.6%). None of the children had specific antibodies neither signs of active mycosis.
Results show H. capsulatum infection can be found from age 4, while for P. brasiliensis the lower limit
was two years old. These findings may contribute to better knowledge on infantile fungal infection in a
geographical region where no previous references can be found.
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INTRODUCTION

Even though many techniques have been developed
to evaluate cell mediated immunity, skin tests are still
used as a simple and casy way to provide information on
various infections and to indicate whether aflerent, cen-
tral or elferent pathways ol immune response. as well as
inflammatory reaction, are acting properly”.

Human beings develop humoral and cellular types
ol immunity during fungal infection. The [lirst response is
useful for serological diagnosis and for monitoring both
evolution of the discase and response to treatment, but it
does not help to avoid agent dissemination and tissue
damage. On the contrary cellular immunity represents a
significant defense mechanism against pathogenic fungi
causing systemic mycosis™'",

(1) Instituto de Medicing Regional — Universidad Nacional del Nordeste

An important characteristic ol some systemic Tungal
infection is the particular geographical distribution ol
etiological agent. Histoplasma capsulatim is worldwide
present, but in the American continent capsulatum is the
only variety reported while var: duboisii is predominant
in Africa™* %, and, Paracoccidioides brasiliensis is re-
stricted to Latin America, with endemic arcas from Cen-
tral America down to Northern Argentina, with the ex-
ception of Nicaragua. Guyanas, Suriname and Chile*'",

In Argentina paracoccidioidomycosis has been
found in the north half of the country, particularly in the
Northeast border where it constitutes a public health
problem'. Although skin test surveys carried out on
healthy adults from two different regions of the country
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showed a positivity ol 25%. actual prevalence ol P
brasiliensis infection for the whole Argentine endemic
arca has not been established®.

Itis well known that active forms ol systemic my-
coses commonly appear around the third decade ol life,
but there is limited information on inlantile infection,
particularly on Histoplasma and Paracoccidioides inlec-
tion in Argentina.

In order to estimate ages at which etiological agents
ol these mycoses initiate infection, skin test and agar gel
immunodilfusions were performed on infantile popula-
tion of General San Martin, a small town located in the
Province of Chaco, 1.100 km north from Bucnos Aires.

MATERIALS AND METHODS

Population survey: A statistically signilicant
sample ol 344 persons, [rom urban and suburban arcas,
aged from 2 to 15 years were selected from school chil-
dren ol General San Martin city. Rural population was
not included. Survey was done on a population of ap-

roximately 20,000 inhabitants, located in Province of
P )

Chaco, in the northeast border ol Argentina (27°10°S -
S8"59°W)

The arca is characterized by an average annual tem-
perature of 21° C an average dampness ol 73% and 1350
mm* annual rainfall. People mainly work in growing cot-
ton or vegelables on small farms. Poultry yards are
present in most of urban houses as well as birds and do-
mestic animals, These conditions define a particularly
suitable region lor endemic histoplasmosis and
paracoccidioidomycosis.

Skin tests: Children’s skin reactivities, with parents

authorization, were studied by intradermal injection of

0.1 ml of Histoplamin (HPN) and Paracoccidioidin
(PCN) diluted 1:50 in saline solution, in the flexor sur-
lace of cach forcarm. Antigens used were prepared at the

TABLE 1
Histoplasmin reactors in San Martin City (Argentina),
according to age and sex

Age groups Males Females Total
(years) No. e No. T No. %

2-4 1142 2.4 047 0.0 1/89 1.1

5-7 M3 1.7 337 8. 676 79
8= 10 438 106 333 9.1 771 9.9
I—13 6/30 200 6/26 23.8 12/56  21.4
14— 15 (/8 0.0 35 2000 23 130
Total 14/157 8.9 I5/158 9.5 29/315 100.0

Mycology Center ol Buenos Aires University according
to previous reports'™ They were obtained from cellular
lysates of disrupted yeast phase ol strains Ph 12499, Ph
19333 and He 992-73 and kindly provided by Prol. Dr.
R. Negroni. Tests were read 48h alter injection and o 5
mm or greater induration was considered positive ',
Positive reactions were considered indicative ol past. in-
tercurrent of subclinic infection by H. capsuleatim or P
brasiliensis.

Serology: Belore skin tests were performed, blood
samples were taken for serology. Agar gel macro immun-
odiffusion tests and counterimmunoclectrophoresis with
fungal antigens were carried out according to standard
methods recommended by the Pan American Health Or-
ganization '

Clinical evaluation: By means of medical examina-
tions and questionnaire information was performed in or-
der to find out health and nutritional status ol children
and signs ol active systemic mycosis.

RESULTS

FFrom 344 children studied, only 315 skin tests read-
ings could be performed. From these. 29 (Y.2%) were
positive to HPN (13 males and 16 Temales). Ages of
HPN reactors varied from 4 to 14 with an average ol 10
years (Table 1). Mean induration diameter for this anti-
gen was 100 mm with a maximum ol 20.0 mm (two
cases),

Five children (1.6 %) were positive to PCN. 3 males
and 2 females. aged from 2 to 14 years with an average ol
10 years, Mcan induration diameter was 8.0 mm. with a
maximum ol 10 mm. They all belong to the urban group
and did not show epidemiological dilferences with other
children (Table 2).

Distribution of induration diameters for hoth anti-
gens is shown in Figure 1. Mean age ol negative children

TABLE 2
Paracoccidioidin reactors among infantile population of
San Martin City (Argentina)

Patient N Sex Ages Induration diameters (mm)
(years) PPCN HPN

i3 F 14 10 0

17 I 7 10 ]

56 M 12 10 0

6H8 M 9 5 (

103 M 2 ) 0
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Fig. | —Distribution of HPN and PCN induration dinmeters among reactors from San Martin City (Argentina)

(Non Reactors Group) was 6. Only one girl showed posi-
tive reaction to both skin tests. All serological tests were
negative and none ol the children showed signs ol active
Mycosis,

DISCUSSION

Population surveys by skin testing is a simple, ad-

cquate and low costing strategy to evaluate prevalence ol

regional pathogens’,

In Argentina many surveys have been done Lo evalu-
ate H. capsulatm infection rates, mostly focus on adults
with wide variation in results®'*** However, little in-
formation exists on infantile infection. CARRILLO?
studied in Jujuy (Northwest Argentine border) 1508 chil-
dren, 6 to 15 years old. and reported a mean prevalence
ol 30%, without differences among sexes.

RUBINSTEIN® evaluated 790 children up to 12
years old from suburban areas of Buenos Aires linding a
prevalence ol 17.8%.

There is not any reference in the Province ol Chaco
about surveys on infantile population. In this work we
found a mean infection rate ol 9.2% with an increasing
number of reactive children according to age. such as is

known to occur in other population®. This was also ob-
served when we compared mean ages ol Reactor and
Non Reactor groups. There were not significant diller-
ences among infection rates of males and females. Skin
reactivities were mostly very intense. 19 children out of
29 showed 10 mm or larger indurations suggesting the
possibility of strong exposition Lo the agent. Neverthe-
less, histoplasmosis cases are rarcly reported in this area,
which may be due to low pathogenicity ol local varieties
of fungus.

Different portal of entry have been mentioned lor 22
brasiliensis, but presently it is accepted that fungus en-
ters the host body through respiratory tract',

Infection may stay asymptomatic during long peri-
ods of time, by means ol a quiescent host-parasite rela-
tionship. but any alteration in the balance between host
factors, fungal virulence and environmental conditions
make infection progress 1o development ol discase'.

Since skin tests to P brasiliensis were first de-
scribed, efforts have been made to establish real
prevalences of human infection. Even though dillicultics
have been reported in comparison of results due to het-
crogeneity of antigens, existing data clearly indicate that
skin tests arc positive in subclinical and chronic forms of
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discase. On the contrary. in acute or subacute forms (ju-
venile type) skin tests are negative and patients tend to
develop a good humoral immune response’. Although
crossed reactions between. P brasiliensis and other fun-
gus. particularly H. capsulatum have been described,
specilic immune response is recognized because ho-
mologous antigen produces larger indurations than heter-
ologous®,

Cases ol paracoccidioidomycosis are not very [re-
quent in Argentina, but mostly they come from Province
ol Chaco, being notificd 140 patients until 1993'".

BOGADO! reported an infection rate of 10.9% for
adult population while among woodcutters the figure
was 20.0%. In our survey there were 5 children with
positive skin reaction to PCN,

Considering that in one girl — Patient 17 — crossed
reaction between antigens could exist, and that none of
the children showed clinical signs of disseminated dis-
case and that serological tests were all negative. results
indicate at least 4 children were infected by P
brasiliensis or carried on an asymptomatic form of
paracoccidioidomycosis.

Results obtained indicate that H. capsulanum infec-
tion can be found from age 4, while for P, brasiliensis the
lower limit was 2.

This may contribute to a better understanding on in-
lantile infections caused by fungi, particularly in an geo-
graphical area where no previous relerences could be
found.

RESUMO

Reatividade cutinea a histoplasmina e paracoccidioi-
dina na populacao infantil do norte da Argentina

Para avaliar as idades em que os agentes etiologicos
das micoses sistémicas iniciam a infecgio, lestes
cutiineos da histoplasmina ¢ paracoccidioidina foram
realizados em 344 criancas de ambos os sexos, com
idades entre 2 ¢ 15 anos. Foram selecionadas de amostra
estatisticamente signilicante da populagio da cidade de
General San Martin (Nordeste da Argentina), Os lestes
foram analisados 48 horas apds a injeciio e considerados
positivos se uma enduracio de 5 mm ou mais estivesse
presente. Anticorpos circulantes foram também
avaliados pela imunodifusiio em gel de agar. A média de
infecgdo para o H. capsulatum loi de 9.2% e pertencia as
criangas de 4 a 14 anos. sem diferenga significante entre
os sexos. Cinco eriangas de 2 a 14 anos foram positivas
para paracoccidioidina (1.6%). Nenhuma das criangas
tinha anticorpos especilicos nem sinais de micose ativa,
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Resultados mostram que infecgiio pelo M. capsularm
pode ser encontrada a partir da idade de 4 anos. engquanto
para o P brasiliensis o limite inferior de idade Toi de 2
anos. Estes achados podem contribuir para o melhor
conhecimento sobre a infecgho infantil por fungos. numa
regido geogrilica onde nido foram encontradas
referéncias anteriores.
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