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The Prevalence of Enteropathy Due to Strongyloidiasis
in Puerto Maldonado (Peruvian Amazon)
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Human grongyloidiassisan important health problem in thesoutheadt region of Peruvian Amazon,
duetoitsprevalenceand longterm mor bidity. An epidemiological sudy wasconducted inthePeruvian
Amazon ar eaof PuertoM aldonadotodeter minetheprevalenceof strongyloidiasisin thepopulation.
Stool samples were collected from 1,133 patients at the outpatient department of our clinic.
Strongyloidiassaffected 221 examined patients(20%). Prevalencewashighest in males, mostly in
childrenand ederly men. Peoplelivingin ur ban and mar ginal urban ar eas thosecomingfrom outsde
theregion, and Andean people, showed thehighest prevalences. Pre-schoal childrenweremorelikely
tobeparagtized than older children. Themost common symptomswer ediar rhea (55% ), abdominal
pain (32%) and cough (53%). Onein 7 (13%) affected patientspresented with moder ateor severe
symptoms, includinglife-thr eatening complications. Other intestinal par asiteswer efound frequently
in patientsdiagnosed with grongyloidiass. | mproved human wastedisposal servicesar econsdered to
bethemain requirement toreducethehigh prevalenceof thisdisease.
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Strongyloidiasisisawidey spread soil-transmitted
infection with Srongyloides stercoralis. It is aworm
inhebitingthesmdl bowd of humanswholiveinlargearess
of thetropicsand subtropics, andit can occur inminesof
temperatedimates Oneof thepropertiesof thisnematode
isitsahility topropagateinahost by internd autoinfection.
Thisnematodeisundoubtedly oneof themost versatileof
al humen parasitesinthat it may exigt indefinitdy asafree-
living parasite with both sexes present, or as a sdf-
perpetuating parasitic popul ation of femd esthat reproduce
through parthenogenesi s(monosexud reproduction) [1].
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Thestrongyloidiasis prevalencerateis dependent
on the geographical area, environmental safety
conditions, qudity of housing, socio-economic status,
standardsof hygieneinthe community, crowding, and
physical and chemical characteristics of the soil,
temperature, humidity, vegetation, etc. [2-5]. In poor
countries, deficient nutrition can damagetheintestinal
mucosaand affect humoral and cellular immunity,
creeting favorable conditionsfor theparadite. Parasites
also exacerbate the protein, caloric, and vitamin
deficiencies. In the present study, we attempted to
determinethe prevalence of strongyloidiasisby stool
examination in symptomatic patients in Puerto
Maldonado (Peruvian Amazon).

Materialsand Methods
Geographical location

The geographic area of Puerto Maldonado
(Peru), also includes Tambopata and L as Piedras
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districts, part of Inambari and part of Tahuamanu
districts, and all regions the Madre de Dios
Department.

Socio-demographic characteristics

The last census data (1994) showed a total
population of 46,736 inhabitants; 15,489 wereliving
inrura areasand 31,249 in urban and margina urban
areas of Puerto Madonado. Public water supply,
sewerage and waste removal services were only
availablefor 13,400 inhabitants.

Subjects

Stool parasitological examinationwasmadewhen
patients presented with diarrhea of morethan 24 hrs
duration, or accompanied by mucus, blood or pus, when
symptomsor signsof anemiawere manifested, when
abdomina pain wasnot connected to another cause, or
when spontaneous &limination of worms by mouth or
anusoccurred. Dataconcerning age, sex, origin, place
of residence, culture, language, and occupation were
asoreported. Tota population studied in the outpatient
department was 5,354 of whom 3,013 werefemaeand
2,341 weremale. Parasitologica studieswerecarried
outin 1,133 subjects, 587 femaleand 546 male.

Parasitological diagnosis

Toexaminestoolsfor rhabditoid larvae, threedirect
fecal smears with saline solution and with lugol,
considered the conventional method, were performed.
Stoolsspecimensweremicroscopically studied (x 100)
and infection wasgraded aslight, moderate or severe
when 1, 1t0 3, or morethan 3larvae per microscopica
field werefound. Stoolswere also examined for the
presence of other parasites.

Results
A total of 221 patientswerefound to be positive

for S stercoralisfromatota of 1,133 subjectsstudied.
Their placesof residence, and occupationsareshown

inTables1and 2, respectively. Prevalencereferred to
thetotal population studied and was 3.2% infemales
and5.2%in males.

Clinica manifestationswere: diarrhea(55%), cough
(53%), abdomina pain (32%), anorexia(23%), fever
(23%), paeness(20%), nauseaiand/or vomiting (15%),
genera discomfort (10%) and borgborisms (5%).
Symptoms were severe in 7% of studied patients,
moderatein 6% and dight in 87%. Inthelast group,
46% had diarrheaand cough, 28% abdominal pain,
and 23% suffered from fever.

Peopleliving outsidetheregion (22%), within our
region (19%y), or transients (19%) al had similar
infection rates. Different ethnic groups among the
autochthonous shared different preval ences: Amazon
people (7%), Andean peopl e (24%) and others (19%).
Endoparasites other than Srongyloides were also
reported. Their frequenciesareshownin Table 3.

Discussion

Communicable infections are the main stress on
human health. Although special programsarefocused
on prevention and control of tropical diseases, they
remain animportant chalengein devel oping countries.
Amongthess intestina paraditismofteninvolveschronic,
low-level infections. Human strongyloidiasisin the
southeast region of the Peruvian Amazonisasevere
health problem due to its prevalence and longterm
morbidity. Itisknown that several factorsdetermine
whether adiseasewill affect ahousehold'sincomeand
activities. Theseincludethetypeof disease, theintengty
of infection, thetypeof activitiesonwhich households
and communitiesdepend for their livelihood, and the
occurrenceof diseeseinrdaionto pesk working activity
[6]. Themedicd Sgnificanceof srongyloidiassasafad
hyperinfection, under certain immunocompromised
conditions, hasa so beenreported [ 7, 8].

Paragtologicdiagnod shassd oncopraogicexamingtion
isprobably oneof themost difficult problemsinclinica
parasitology. Inspiteof theuseof direct fecd snearsasa
conventional methodfor detecting larvaeingod spedmens,
thismethodisnot congdered sendtiveenoughfor diagnods
of chronic cases. Insuch cases thelarvaeare present only
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Table 1. Population distribution related to place of residence

Place of residence No. People No. people with Prevalence
examined for Strongyloidiasis (%)
parasites
Margind-urban 514 111 216
Rurd 326 59 18.1
Urban 239 50 20.9
Table 2. Population distribution related to occupation
Occupational Population Population with Prevalence
examined for parasites Strongyloidiasis (%)
Motorcyclist 8 3 375
Nursing children 121 16 13.2
Pre-school children 300 75 25
School children 192 45 234
Student58 6 10.3
Teacher1l 0 0
Minor 25 6 24
Walking26 6 23.1
Farmer121 23 19
House maker 152 21 13.8
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Table 3. Frequency of enteroparasitesrel ated to popul ation under parasitol ogical examination and population

diagnosed with strongyloidias's
Parasite Parasites (%) Population with Prevalence
examined strongyloidiasis (%)
population plusother
enteroparasite
Srongyloidesstercoralis 221 195
Ancylostoma duodenale 308 27.1 104 47.1
Ascarislumbricoides 328 28.9 9 42.5
Trichiuristrichiura 132 11.6 39 17.6
Hymenolepisnana 49 4.3 9 4.1
Giardialamblia 188 16.7 46 20.8
Entamoeba hystolytica 217 191 45 20.3

in very smal numbers, or are frequently absent from
individud stodl specimensthuscomplicatingthediagnoss
Inpreviousinvedtigations, Jones[9] detected thelarvaehby
direct smear inonly 27% of thefecd samplescollected
from 100 patientswhowereproventohavesrongyloidiads
by examinationof duodend fluid. A sSnglestod examingtion
wasonly 15%to 24%effectiveinconfirmingtheinfection
of proven strongyloidiasiscaseswhenthedirect smer,
formdin-ether concentration, andfilter paper culturemethod,
were used. Evenwhen theexaminationswererepeated
daily for 3days, thereconfirmetion ratewasgpproximeately
50% by direct smear and 45% by theconcentration method.
Inacomparativestudy inwhichtheefficacy of thedirect
smear, the Baermann method, and an agar plateculture
werecompared, it wasreported that thediagnogticefficacy
of the agar plate culture was as senstive as that of the
modified Baermann method. The Baermann method has
someadvantagesintermsof cogt-effectivenessandthetime
needed to obtain results[10]. Inour |aboratory, wewere
ableto detect 46% of positivecases.

Prevdencesof srongyloidiasisinthetota populaion
were 3.2% among femaesand 5.2% among males. In
other Peruvianregions, prevaenceof 6.12%[11] has
been reported.

When prevalencesin children under 5 yearswere
studied, datareported were 16.3%in Tarapoto, Peru,
[12],4%inMaasai childreninthe Kenyan Rift Valey
[13], 3.8% in eastern Sierra Leone [14], 2.6% in
Honduras[15], 2.5% in Southeast Asian refugees
livinginthe USA [16], and 1% among school food
handlersin Uberlandia, Brazil, [17]. Our datawere
of 1.69% referred to the total population under 5
yearsand of 38.22% referred to the popul ation under
parasitologica study.

Although Srongyloidesaffectsall ages, our results
show ayoung parasitized popul ation with amean age
of 15.81 compared to the main age of consulting of
24.82. Prevalence was highest in childhood (22.81%)
andinold age (12.82%), in contrast with previousdata
[18] that found it more prevalent in adults. Prevalence
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was also higher in males (22.71%) than females
(16.52%) in all the age groups with the exception of
theoldest. No explanation hasbeen found for this.

People living in crowded areas were the most
parasitized with prevaencesof 21.60% and 20.92%in
marging urbanandinurbanareas respectivey, incontrast
t0 18.09% found inrural areas, consistent with others
studies[14]. Buchwald, et a.[16], also found an 11%
prevaenceof intesind parastesamong Southeast ASan
refugessintheUS, wheressinfectionswereinfrequentin
Southeast Asanswho had lived intheUSfor extended
periodsof time. Crowding andinadequatehygienewere
involved. These might be the reasons for different
preva enceamong ethnic groups, and may dsoexplain
theresultsfound among pre-schoal children (25%6), school
children (23.44%), seminar sudents(25%) and Sudents
(10%) or teechers(0%). A variety of occupetionsaccount
for different prevalences. Thoserdated tomining, gold
extractioninriver beds, beingthemost preva ent ones.

Itiswdl knownthat postivefecd samplesofteninvolve
more than 1 pathogen [19]. Our results showed that
hookworms, Giardia, Entamoeba and Trichuris were
prevaentin patientsdiagnosed of drongyloidioss

Thesereaultsindicateactive paragtetransmissonas
aresult of poor environmenta hygienelargdy ascribable
to alack of public water supply, sewage and waste
remova services mainly inrurad areas. Margina urban
areashavesmilar conditions. Thepercentageof children
with stoolspostivefor parasitesindicated thegrosslack
of persona hygieneand constant soil pollution. Thisno
doubt resultedin repeated exposureandinfections, with
resultant high prevaencesof intestina parasitesacquired
duringinfancy and theresfter. Effective plumbing, rather
theneffectivemedica treatment, isthered lineof defense
againg theseversatile pathogens.
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