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The Patterns of Tungiasis in Araruama Township,
State of Rio de Janeiro, Brazil
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This paper describes patterns of infestation witiga penetran@.., 1758)within the poor community of
Araruama municipality, State of Rio de Janeiro, Brazil, assessed by the number of persons and domestic animals
parasitized. The overall prevalence of infestation was 49.2% (211 parasitized hosts) of the 429 examined. Humans
(p < 0.01) and dogs (p < 0.01) were the most important hosts with 62.6% and 35.6% respectively. Dogs were
considered as the potential infestation source to humans. Considering sex and age groups, both measures showed
a significant difference (p < 0.01): female (62.2% infested of 143 examined) and male (43.9% infested of 98 exam-
ined). All age classes were found infested with significant difference (G = 42.5; p < 0.01) and most of the infestation
occurred in children in the 0-9-year old category (27.3%). In contrast and based on mean of chigoe burden per
person, the parasitic intensity was significantly higher on male than on female in all age categories, except for the
50+ (H = 27.1; p < 0.01) and decreasing with the increase of ade=(69.7, A = -124.6, p < 0.01). Growing
urbanization, improved housing and sewage systems, use of appropriate footwear, examination of the feet princi-
pally in young children, antitetanus prophylaxis and reduction of stray dogs population are the major prophylactic
methods recommended.
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Tungiasis is caused by the infestation with the femala Latin America and the Caribbean (Sanusi et al. 1989),
flea Tunga penetrans(L., 1758); this ectoparasiie a and it was probably inadvertently introduced into tropi-
small flea of about 1 mm in length (Hopkins & Rothschilccal Africa in 1872 by a load of infested ballast sand on
1953, Oliver-Llull et al. 1997). The larva of first instarboard a ship traveling from Brazil to Angola. From there,
emerges on the 3rd to 4th day after the egg is laid and thepenetranspread rapidly along the West Coast of Af-
pupation occurs between the 10th and 18th day (Hickisa, and subsequently throughout the sub-Sahara region
1930). Larvae are found in several kinds of soil, althougind within 20 years reached East Africa and Madagascar.
dry and sandy ground seems to be better for their devéhen, through Indian soldiers that became heavily in-
opment. Male and female are hematophagous, male ieated in Africa, the ectoparasite was brought to Bombay
parasite, rather of free live but the female penetrates irdad Karachi (Heukelbach et al. 2001).
the dermis of the host causing an intense inflammatory The main hosts are humans, dogs, cats and pigs
reaction named “neosoma” (Linardi 1998). There are varftinardi & Guimarées 2000), other animals have been found
ous popular designations for the flea — e.qg. jigger, chigo@fested such as cattle, sheep, goats, horses, rats, mice,
nigua and bicho-de-pé — and they indicate that tungiagisickens, elephants, monkeys and other wild mammalians
has long been a common disease in many parts of {{8®oria & Capri 1953, Ruthe 1961, Cardoso 1990, Ibanez-
tropics (Mashek et al. 1989, Burke et al. 1991). Bernal & Velasco-Castrejon 1996).

According to Heukelbach et al. (2001), the first au- NowadaysI. penetranss endemic in Latin America,

thor to mention the ectoparasite was Gonzalez Fernandbe Caribbean and sub-Sahara Africa; only sporadic oc-
de Oviedo y Valdes. In 1525, he noted that Spanish coturrence has been reported in America, Asia, Oceania and
guerors in Haiti frequently suffered from the disease (GoEurope, mainly in citizens, returning from tropical areas
don 1941, Hoeppli 1963). Originally, the flea only occurredfter tourism, and military expeditions (Goldman 1976,
Difonzo et al 1990, Lowry et al. 1996, Veraldi et al. 2000); in
Brazil, it occurs with a high prevalence (Matias 1989, 1991).
Consequently, the prevalence of tungiasis is poorly known
or neglected because it is not a reportable disease
(Mckinney & Mcdonald 2001).
This work was supported by Nucleo de Saude Coletiv Beca}use of the occutrence of human cases in the
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MATERIALS AND METHODS The field procedure was based on residential visits
This study was conducted in a locality with 180 dwell@nd it was developed between May 1998 and February
ings, 800 inhabitants and 138 domestic animals appro>gi999' The population samp!e examined was limited to those
mately (Prefeitura Municipal de Araruama 1997), situatef{n® Were present al'g the Itlme of the survey. All humans
in Araruama municipality, State of Rio de Janeiro, BrazilVe"e €xamined by clinical and macroscopic examination
The community’s formation has occurred in a spontand? order to diagnose and to count the flea burdens. All the
ous way during 10 years, through invasions of the publlgfested werr(]a %”'ded to the Iolcal health se_rwcde rtlo the
area of the county, constituting a truly poor area, lackingeatment. The domestic animals were contained than in-
appropriate urban services along the Salgado river m nected by macroscopic exam. The hosts and in particu-
gin (Figure). ar the human age and sex profiles of the sample group are
showed in Tables | and II.
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Outline map indicating the community of Bananeiras, Araruama district, State of Rio de Janeiro, Brazil.
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The data was analyzed by the BioEstat 2.0 computg2.4; p < 0.01) and highest to that one previously reported
program (Ayres et al. 2000), using the chi-square test by Costa et al. (1990) (Table I). This finding clearly shows
determine differences among hosts and human genddiat dogs would represent the potential infestation source
and the G test for age group infestation, the Kruskal-Wallte humans, in concordance with Rietschel (1989) who sug-
test to determine the difference among ranges of parasigiested that the infestation on man is supported by a large
intensity, and the Tendency test to determine the incregsepulation of stray dogs, and with Heukelbach et al. (2001)
or decrease of the prevalence and the parasitic intensitfio recommended the control of the population and the
of the infestation according to the age. The statisticileatment of infested dogs in order to reduce human para-
significance of the results obtained was tested usingsdism. In spite of this, Oliver-Llull et al. (1997) indicated
value of p < 0.01 being considered significant. pigs as the main host to determine the infestation on hu-

man community. The infestation on pigs and cats was low
RESULTS AND DISCUSSION (0.9%) and individually the prevalence on pigs (16.6%)

According to the local authorities, the population wagas more important than on cats (7.7%) (Table ).
of 800 inhabitants, distributed in 180 families, and of ap-  Analyzing the human infestation, 241 (33.7% of the
proximately 138 domestic animals (Prefeitura Municipay15 inhabitants) people were examined and 132 cases were
de Araruama 1997). However, it is important to point o4bund, representing a prevalence of 54.8% (Table II). This
that the human population found in this investigation wanding is higher than others in different tropical and sub-
smaller (715 people in 167 families) and the one of domegopical regions (Ejezie 1981), but lower to the one demon-
tic animals was larger (188 animals). The number of hdtrated by Matias (1991) in two municipalities, in the State
mans and domestic animals inspected in the community
is reported in Table I. This study has confirmed the pres-
ence of T. penetrandnfestation, widely distributed
throughout the locality among various hosts. The overall TABLE |
prevalence was of 49.2% (211 infested hosts) of 429 exam- Hosts prevalence dunga penetranifestation in the
ined. Soria and Capri (1953), Ruthe (1961), Cardoso (199@ommunity of Bananeiras, Araruama district, State of Rio de
and Linardi (1998) consider, unlike other species of the  Janeiro, Brazil, from May 1998 to February 1999
same genusl. penetrans promiscuous ectoparasite in Total

: . . Positive
relation to hosts. According to the present manuscript, . examined No % %)
the main hosts described in decreasing order of preva :
lence and importance were humans, dogs, pigs and céatgmans 241 132 62.6 54.8
in agreement with Linardi and Guimaraes (2000). Infest&09s 123 75 35.6 61
tion was considerably more prevalent in humans (62.60/@',9S 12 2 09 166
with 54.8% (132 infested individuals) of 241 examingd ( ©&tS 2;1 2 (_)'9 _7-7
=6.8; p <0.01) and in dogs (35.6%) with 61% (75 infested’: 5>

. - . : hicken 21 - - -
dogs) of 123 examined than in other animals. Exclusivefyjq estic fowl)
between humans and dogs, both measurements showed
429 211 100 49.2

non-significant differences in infestation leve{d € 1.27;  Total
p > 0.01), otherwise among domestic animals, the dag: prevalence among differents species; (%): prevalence in the
prevalence of infestation was significantly highgt €  species

TABLE Il

Human age-group and sex distributiormahga penetranmfestation in the community of Bananeiras, Araruama district, State of
Rio de Janeiro, Brazil, from May 1998 to February 1999

Age Male Female ‘Btal

group Examined Infested % Examined Infested % Examined  Infested %
0-9 36 11 25.6 42 25 28.1 78 36 27.3
(%) 30.6 59.5 46.2

10-19 28 18 41.9 23 16 18 51 34 25.7
(%) 64.3 69.6 66.7

20-29 11 6 13.9 31 19 21,3 42 25 18.9
(%) 54.5 61.3 59.5

30-39 11 6 13.9 19 16 18 30 22 16.7
(%) 54.5 84.2 73.3

40 - 49 9 2 4.7 17 9 10.1 26 11 8.3
(%) 22.2 52.9 42.3
50+ 3 - - 11 4 4.5 14 4 31
(%) - 36.4 28.6

Total 98 43 100 143 89 100 241 132 100
(%) 43.9 62.2 54.8

%: frequency of infested individuals among age-groups; (%): frequency of infested individuals in each age group
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of Rio Grande do Sul, which varied from 43.7 to 87.5% ishowing significant differences (Kruskal Wallis, H = 27.1;
urban area and from 87.5 to 100% in agricultural zonesp < 0.01) between the mean of different age groups and
The prevalence of tungiasis stratified according to seke rates of parasitic intensity, indicating children as the
and age group is shown in Table Il. The infestation wamsain victims of tungiasis (Table IlI). This is clear, since
consistently higher on female (62.2%, 89 infested of 14Be majority of children of that community walked bare-
examined). Than in male (43.9%, 43 parasitized of 98 efeot most of the time. In contrast with the overall preva-
amined), this result disagrees with that obtained from fidlence, where the infestation was more important on fe-
communities in South-Western Trinidad, West Indiesnales, the mean intensity was significantly higher on males
where the infestation was prevalent on males than on fi#gan in females, in all age categories, except for the above
males (Chadee 1998). The distribution of the prevalen&@ years old. This sex difference presumably reflects dif-
by age categories, demonstrated that all age classes wierences in environmental exposure rather than in sus-
found parasitized, as observed by Chadee et al. (199d¢ptibility, just as described by Arene (1984). The highest
showing differences among them (humber infested, Gmean intensity was observed in the male 0-9 year-old age
42.5; p <0.01). The majority of cases occurred in the O¢ategory (9.8 per individual). Chadee et al. (1991) found
year-old age class (27.3%). Although present data atee difference of the mean intensity among male and fe-
lower to those up to 41.5% reported in Nigerian primargnale to be almost twice the number of fleas detected per
school children by Mashek et al. (1997), it is one of theubject, in opposition to that found in Bananeiras that
factors, which probably justifies the school evasion olwas of almost three per male to that of one per female
served in this locality (Prefeitura Municipal de AraruamdTable I11).
1997) (Table Il). The low prevalence observed in age A preliminary entomological survey developed in that
groups above 40 years are in conformity with some atswnship had indicated that 14% of the researched houses
thors, who assume the importance of immediate extragith index cases had been infested bypenetrans
tion after penetration of the ectoparasite or acquired inf€arvalho et al. 1998), associating these results with that
munity, and the increasing keratinization of the skin of thdemonstrated in Table Ill, it is quite possible that the trans-
feet in addition to the more frequent use of shoes, thuosission of sand fleas occurs mainly indoors and in
presenting a stronger physical barrier to penetration Iperidomiciliary area and probably depends not only on
the female fleas (Chadee 1994). Only the 10-19 year-olehlking barefoot but also on the duration of exposure to
age class had a higher prevalence among males, iniafested areas and reservoir hosts.
other age categories females had a higher rate of infesta-The population studied lives in a poverty-stricken
tion than males. community, characterized by insufficient or non-existent
Characteristic and commonest sites of infestation asanitation with unpaved streets, houses without paved
toes, particularly peri and subungual folds, interdigitafloors, domestic animals raised irregularly, especially dogs
spaces, sole and heel (Mashek et al. 1997). Other possitel pigs and the absence of domestic trash collections.
sites of infestations are legs, knees, thighs and hanblse people occupied the region after migratory move-
(Mckinney & Mcdonald 2001). Most infestations werements and consequently the impact of disordered occu-
confined to the foot and toe (81.8%), as reported by Dopation influenced the local sanitary condition, moreover
glas-Jones et al. (1995), however the ectoparasite was stilimals also start to be infested and therefore, contrib-
found on legs and knees (14.4%), buttocks (3%) and eveted to magnification of the sand flea distribution in this
on the head (0.8%). This result is in agreement with Veraldiea. In conclusion, tungiasis is a disease of the poor as
and Schianchi (1999), who comment that infestations ambserved by Heukelbach et al. (2001) and according with
knees, buttocks and head are rare, but indicate the seeported in State of Rio Grande do Sul by Matias (1989).
ousness of the infestation. Tungiasis is usually a self-limiting, uncomplicated in-
In total, 449 chigoe burdens were recovered from tHestation results in pain, swelling, tenderness and some
132 individuals with mean intensity (arithmetic mean) equéiimitation in mobility, but there is a potential for second-
to 3.4 chigoe burdens per person. In addition, and to esy infestations. Ultimately, the risk of severe morbidity
tablish a parameter for the mean intensity observed dm mortality from tungiasis depends on the occurrence of
this region, three levels were considered, low (range 1sgcondary infestation, which may follow attempts to ex-
fleas), moderate (range 4-6 fleas) and severe infestativact the flea (Mckinney & Mcdonald 2001). It is a con-
(equal or more than 7 fleas per persons), with the cliensus among local inhabitants and health agents that
square among the three levels being significantly higlangiasis is one of the most important health problem in
(p < 0.01). The low infestation was found on 89 (67.4%jat locality. During interviews, the physicians declared
people with 154 (34.3%) fleas recovered, while the modethat there were some cases in which the hypothesis of
ate on 28 (21.2%) with 136 (30.3%). The most heavily paramputation of a lower limb was studied but not carried
sitized werel5 (11.4%) individuals with 159 (35.4%) parasut, but, in general, complications were uncommon. Ac-
sites recovered. The age range of these heavily infestamding to them when super-infestations occurred, they
individuals was short, from 3 to 19 years old. The majavere mainly caused b$taphylococcus aurewnd not
amplitude (14 fleas) was recovered from four male chiue to Gram-negative bacteria as gangrene or tetanus. In
dren belonging to the 0-9 year-old age category and tv@ongo, 25% of the cases of tungiasis developed tetanus
other from the 10-19 year-old age categories. The pa@®@bengui 1989). Litvoc et al. (1991), during a study of
sitic intensity or mean intensity of infestation decreasegpidemiological aspects of tetanus in the State of S&o
with the increase of aggq{=69.7, A=-124.6, p <0.01), Paulo, Brazil, have detected 18.3% of cases with tungiasis.
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Clostridium tetanihas been isolated from flea in Costa  127. o _ _
Rica where 250 fatal cases were attributed to tungiadifgzie GC 1981. The parasitic diseases of school children in
(Lowry et al. 1996). Lagos State, NigeriaActa Trop 3879-84.

The prophylactic methods suggested by the Iaborg‘-Ol?g:g; Eglgzgégungiasis on travelers from Tropical Africa.

tory staff, were the ones habitually recommend by - "rvi1941 'i'hejigger flehancet 2 47-49

Ministério da Satide (1994), Rozendaal (1997), Veraldi g kelbach J, Oliveira FAZ, Hesse G, Feldmeier H 2001.

a_'- (_200(_)): Heykelbach ﬁt al. (2_001) and LlnarhC“ (200]6)7 CON- Tungiasis: a neglected health problem of poor communities.

sisting in actions on the environment such as urbaniza- Trop Med Int Health 6267-272.

tion with pavements of streets, construction of sewagécks EP 1930. The early stages of the jiggenga penetrans.

systems and improved housing; actions on humans, asAnn Trop Med Parasitol 24675-586.

daily examination of the feet, mainly in young childrentioeppli R 1963. Early references to the occurrenceuoga

use of appropriate footwear; treatment of single parasitﬁ(s)ppk?r'?setéa:"é” Il—(r)(:r?éiiliGflr\l/lcaigggr;rrlﬁgs%?a%:gégtzélogue

hrough extraction with linter for ical li- L N - ; -

tcatci)(l)]r? ofe atnaac;tltci)bioti;[: %ngoitg s:cgﬁzz&oafeastgﬁgns gf L hehF,{vlomSCh”%\? o!lect||c> S-Of FI%agl(Shlﬁ)\;monapteﬁ) in the
’ ritish Museum (National HistoryBritish Museum Natu-

and the antitetanus prophylaxis must be employed as rou- ra| History, London, p. 36-69. y

tine, principally in reached areas; actions on domestiganez-Bernal S, Velasco-Castrejon O 1996. New records of

animals: treatment by feet bathing of infested animals with human tungiasis in Mexico (Siphonaptera: Tungidae).

organophosphorous and carbamate insecticide (neguvonJ Med Entomol 33988-989. _

and propoxur respectively), control or reduction of stra&'”arg' gr,\cilb}zgr?% J:rggs'%sn%g{;‘?e Elgggrgg:fgen;g qzule provoca

: H u | . -Z1.
g?goﬁggtlgt?xiggd appropriate management hUSbanq_riXardi PM 2001. Pulgas. In CB MarconddéEntomologia

. . . Médica e VeterinaripAtheneu, Sao Paulo, p. 157-181.
So, proceeding the recommendation of Rietsche|,adi pm Guimarges LR 2008ifonapteros do BrasiMuseu

(1989), during the anti rabies’ campaign all dogs and cats ge zoologia USP/Fapesp, Sao Paulo, 291 pp.
were treated with subcutaneous injection of ivermectiritvoc J, Leite RM Katz G 1991. Aspectos epidemioldgicos do
(0.2 mg/kg body weight). tétano no Estado de Sdo Paulo, SP, BrRsil Inst Med
Trop Séo Paulo 33477-484.
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