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POSSIBLE ORAL TRANSMISSION OF ACUTE CHAGAS’DISEASE IN BRAZIL
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SUMMARY

In October, 1986, 7 to 22 days after a meeting at a farm in Paraiba state, 26 individuals
presented with a febrile illness associated with bilateral eyelid and lower limb edema, mild
hepatosplenomegaly, lymphadenopathy and, occasionally a skin rash. A 11-ycar-old boy
cxhibited atrial premature complexes and a 74-year-old patient developed acute heart failure,
In two paticnts hospitalized in Sdo Paulo city, acutc Chagas’discasc was diagnosed by the
demonstration of circulating Trypanosoma cruzi. At autopsy in a fatal case, acute
Chagas’cardiomyopathy was demonstrated. Xenodiagnosis were positive in 9 out of 14 tested
paticnts. A specific IgG immune responsc was found in all patients and specific IgM antibod-
ics were identificd in 20 out of 22 tested patients. A cpidemiological survey showed the
cexistence of Triatoma brasiliensis in the outbuildings of this farm, but none in the house
where most of the guests stayed. A high rate of infection with Trypanosoma cruzi was
found in opossums. These obscrvations together with those related to the food consumed by
the patients, lead the authors to suggest that the human infections resulted from oral contamination
probably originating from naturally infected marsupials in the arca or crushed infected bugs.

INTRODUCTION

The present report desceribes the clinical features
of an outbreak of acute Chagas’discase in the inte-
rior of Paraiba statc and suggests, based on cpide-
miological data, that the infection has occurred by
ingcestion of contaminated food.

The Municipality of Catolé do Rocha is in a
semi-arid region in the northwest of Paraiba State,
with maximum and minimum temperatures of 34° C
and 19° C, and an average annual rainfall of 800 mm
(VAREJAO-SILVA ct al., 1984). The main activi-
tics of Fazenda Arocira, about 16 km from the town,
are cattle and sheep ranching together with crops,
such as sugar canc, bananas, beans and maize.

The common clement of the Chagas’discase
outbrcak, detected in November 1986, was the

presence of all 26 scropositive patients at the
Farzenda during three days of a festive reunion in the
end of Scptember 1986. Nincty four inhabitants and
visitors to the Fazenda were serologically tested for
IgG antibodics for T. cruzi by indircct immunofluo-
rescence in blood collected in filter paper.

This report includes 26 paticnts with acute dis-
case, 15 males and 11 females, whose ages ranged as
follows: 5 under 15 ycars old, 7 from 16 to 30 years
old, 7 from 31 to 45 ycars old, 4 from 46 1o 60 years
old and 3 from 61 to 75 ycars old. Nonc of them had
reccived any reeent blood wransfusion. All but one
had attended a meeting held on a farm, in Catolé do
Rocha county, in the interior of Paraiba state; one of
them had stayed in the meeting for two hours and
only ingested sugar-cane juice, and one patient who
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had not gone to the mecting drank only sugar-canc
juice brought from there. Twelve individuals did not
live in the neighbourhood and sought help in distant
great citics,

MATERIAL AND METHODS

Paticnts were tested by the following parasito-
logical methods: A) Dircct demonstration of T,
cruzi in buffy coat, (STROUT, 1962); B) Xcnodiag-
nosis performed with 40 Triatoma infestans
nymphs in 3 paticnts (35" day of illncss) and 15
nymphs in 12 paticnts (40" and 55® day of illness)
with inscct feces analysis after 20, 30, 60 and 90 days.

Other laboratory tests included: serological reac-
tions for IgG and IgM anti-T. cruzi antibodics dem-
onstration by the indircct immunofluorescence test
(IFA). In three paticnts cxaminced in Hospital das
Clinicas da Faculdade de Medicina da USP, blood
cultures for bacteria and fungi, toxoplasmosis IFA
test, typhoid and brucellosis agglutination rcaction
were performed and in onc of them complement
fixation reaction for groups B and C arborvirosis
was also performed.

A survey for triatomine bugs was carricd out by
Superintendéncia de Campanhas de Sadde Publica,
Ministério da Saidde (SUCAM) in the 25 dwecllings
and anncxces of the Fazenda, and in some rocky out-
crops. This study was also cxtended to some
ncighbouring localitics. Bug capturc was detailed
and systematic, using dislodgent sprays
(Ncopynamim) and removing houschold itcms for
study, so that the scarch of cach house occupicd one
complete man-hour. Most triatomine bugs that were
captured were examined for infection with T, eruui,
and their intestinal contents prepared for precipitin
analysis of blood meals.

Domestic and sylvatic animals captured in vari-
ous localities of the Fazenda werc cxamined by
xcno-diagnosis, usually with 20-40 3rd instar
nymphs of laboratory-rcarcd Triatoma infestans
and Panstrongylus megistus, Blood from 50 do-
mestic animals was also subinoculated into labora-
tory mice.

CASE REPORTS
Clinical and laboratory features
The incubation period, starting {rom the mo-
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ment of food ingestion, ranged from 7 to 10 days
in 4 patients, 11 to 14 days in 5; 15 to 18 days in
13 and 19 10 22 days in 4.

Clinical signs and symptoms arc presented on
table 1.

Table 1
Clinical symptoms and signs in 26 acute
Chagas’discasc paticnts.

Clinical signs and Number of patients

symptoms (N =26)
Fever 26
Myalgia 26
Headache 26
Bilateral palpebral ocdema 24
Lower limb ocdema 22
Lymphadcnopathy 13
Hepatomegaly 9
Palpablc mild splenomegaly 9
Maculopapular skin rash 9
Cardiac arrhythmia* 1
Congestive heart failure 1

* - Atrial premature complexes in electrocardiogram.

Fever ranged from 37,5° C 1o 40° C and lasted
from 5 to 50 days. Bilateral eyelid edema was no-
ticed from the 20* to the 25* day of illncss and
lasted 3 to over 22 days. A maculopapular skin
rash (somctimes only macular or with papular le-
sions smaller than 3 c¢m in diameter) involved pri-
marily upper and lower limbs and trunk, and was
noticed between the 3% and the 15" day of illness,
lasting 3 to 20 days.

Considering the 8 paticnts cxamined during fe-
brile illncss, lymphadenopathy was present in all
of them, hepatomegaly in 5 and palpable mild
splenomegaly in 3.

Ninc patients received ampicillin, chloram-
phenicol and cotrimoxazole during 5 to 6 days, duc
1o a supposcd diagnosis of typhoid fever but cxhib-
ited no fever defervescence. Five patients reccived
betamethasone for S days or prednisonc for 4 days,
duc 1 a supposcd diagnosis of allergic rcaction.
Three out of four patients with most scvere cdema
received corticosteroids. In onc of them, right
bundle branch conduction disturbances were no-
ticed.
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Hematological abnormalitics included relative
and absolute lymphocytosis in 8 paticnts out of 12
tested on the 30 - S0* day of ilincss. Blood cultures
and toxoplasmosis and bruccllosis scrological tests
were negative in three paticents tested. No serologi-
cal evidence of B and C arbovirus groups was de-
tected in one paticnts. Anti-O typhoid agglutinins
over 80 dilution scra were scen in 4 out of 5 tested
paticnts and similar titres of anti-H agglutinins in 2
of them.

Cardiac disturbances

An clectrocardiographic study was performed
in all 24 paticnts from the 33" to the 55* day of ill-
ness and yiclded the following results: antero-su-
perior division block in onc paticnt; antero-supe-
rior division block, and disturbance in ventricular
repolarization in onc; antero-superior division
block, disturbance in the right bundle branch con-
duction, ventricular premature complex and first
degree A-V block in one, atrial prematurc com-
plexes in one; disturbance of right bundle branch
conduction and tachicardia in one; disturbance of
ventricular repolarization in three patients. The re-
sults were normal in 12 paticnts and sinusal
tachicardia was found in 4 of thecm.

Two paticnts with antero-superior division
block had alrcady lived in the arca for a long time,
but exhibited signs of acute discase without cardiac
abnormalitics at clinical cxamination and wcre
shown to have IgM anti-T. cruzi antibodics. Chest
X-rays were performed in 16 patients, but cardiac
cnlargement was found only in the patient who died.

Two out of 26 paticnts developed signs of car-
diac involvement during clinical {ollow-up of the
acute discasc: a 11-ycar-old boy exhibited atrial pre-
maturc complexes on the 32nd day of illness, which
subscquently subsided on the 70® day. A 74-yecar-old
man dicd of acutc heart failure with antero-superior
division block and disturbances in ventricular repo-
larization on clectrocardiogram. Histopathological
studics revealed acute Chagas’cardiomyopathy and
acute Chagas’csophagitis with amastigole parasitcs
in both tissues and inflamatory infiltration ncar gan-
glionic nerve cells in the large intestine. Cardiac ab-
normalitics were not noticed at clinical examination
of the other 24 patients.

Parasitological and serological studies

The results of parasitological and scrological
studics are presented on table 2.

Table 2
Results of parasitological tests in acute Chagas’discase patients.
Without specific With specific
Tests Number treatment, tested between treatment** | (ested between
of tested
patients 33 and 39 40 and 55 40 and 55
days of illncss days of illncss days of illness
Buffy coat 22 2/3* 0/14 0/5
Xcnodiagnosis 14 3/3* 4/6 2/5

* - Number of positive paticnts/number of tested patients.

** - Paticnts had alrcady received Benznidazole for three days.

Xcnodiagnosis was performed only on the 14
patients presenting major clinical features.

Four paticnts scra revealed IgG specific anti-
bodies in 1/40 dilution and were not available for
this titration in higher dilutions and for IgM spe-
cific antibodics titrations. Table 3 shows the scro-
logical results observed in the first scrum sample,
obtained from the 33" to the 55* day of illness in
the other 22 patients. The two paticnts with nega-

live IgM tests presented fever, lymphadenopathy,
hepatomegaly, splenomegaly, eyelid edema and
onc of them presented cardiac arrhythmia and
positive buffy coat test.

Therapy and follow-up

Fever defervescence and regression of edema
and skin rashes were scen in most of the paticnts
cven before specific chemotherapy was introduced.
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Table 3
Results of scrological immunofluorescence reac-
tion in 22 acute Chagas’discasc paticnts.

Positive
Antibody  Negative Reciprocal of scrum
class dilution
40-80 160-320 640
[gM 2 16 3 1
IgG 0 9 12 1

Onc paticnt exhibited acute cardiac failure and
mental disoricatation on the 37% day of illness.
Even though specific chemotherapy with
benznidazole was introduced on the 40* day, he
dicd three days later. His chest X-ray revealed car-
diac cnlargement, bilateral pleural cffusion and
pulmonary cdcma.

Twenty five patients received benznidazole in
a 7 mg/kg/day schedule for children and 5 mg/kg/
day for adults during 60 days. Onc paticnt had her
chemotherapy interrupted on the 30" day of the
therapy duc to agranulocytosis, which subsided af-
ter drug removal. Fever had disappeared in 17 pa-
ticnts, and was in defervescence in the others be-
fore the introduction of the drug. At present, 25
paticnts arc in good clinical condition and arc be-
ing followed.

Epidemiological studies [With financial help of
FINEP (Proc. 4.86.0736.00) and Sudenc (Proc.
28110.00.0127/87-3)].

Of 94 pcople living at the Fazenda who were
not suspected of acute discase, only 3 had a posi-
tive 1gG immunofluorescence reaction, on filter
paper samples. Subscquent venipuncture samples
of these individuals were negative.

All paticnts with acute discasce, plus 2 of the 3
initially scrological positive residents, had partici-
pated in two days of festivitics, including mcals at
the Fazenda. Some of these individuals had spent
the night at the Fazenda, but most had spent only
onc day there. The meals consisted of rice, salad,
beef, lamb, pork and raw canc juice. With the cx-
ception of two adults and, perhaps, onc child, all
the infected people had drunk raw canc juice. The
two individuals claiming not to have drunk the
juice probably been in contact with it; onc had
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spooned juice from the cane crusher and the other
had helped to prepare the canc. However, there can
not be total confidence in these recollections,
which were noted 60 days after the cvents.

No raw mcat was consumed at these meals.
All the mcat had been cooked for several hours in
a kitchen maintained in a very hygicnic state.

The houses where the festive meals were taken
are of plastred brick with tiled roof without ceiling.
The cane crusher was partly covered by branches
and leaves and partly by tiles, but with incomplete
walls,

During the cntomological surveys, 56
Triatominac werce collected (45 Triatoma
brasiliensis, 8 T. pseudomaculata, and 3
Panstrongylus megistus), of which 17 were cap-
tured inside 5 dwellings, 24 in two piles of rocks,
and the rest in the outbuildings. This total includes
insccts captured before and soon after the spraying
of all houses. 6 of these bugs were infected with T,
cruzi, 3 adults inside houscs and 3 nymphs from
anncxes. The main house of the Fazenda and its
annexcs, were most of patients stayed, were rigor-
ously inspeeted but showed no cvidence of infesta-
tion with triatomine bugs. In the group of 11 build-
ings, with a diameter of 160 m, including the main
house, 3 infccied T. brasiliensis were found, one
in a housc in the extreme north, 70 m from the
canc crushing building and 120 m from the main
house, and two in a henhouse ncar the same house.

Blood mcal of 35 bugs from the farm was
analysed, including 3 positive for T, cruzi. Twenty
nine bugs (82.8%) were positive for marsupial
blood, including all the positive for T. ¢ruzi. Two
of these were also positive for bird blood and one
of these was also positive for rodent blood
(MARCONDES at al., 1990).

None of 35 sheep and 15 cows examined by
xenodiagnosis and subinoculation into mice,
proved positive for T. cruzi. However, all of 11
opossums (Didelphis albiventris) werc positive
by xcnodiagnosis: 9 at the first examination and 2
at the sccond. Once of them was captured on the top
of the wall, under the ceiling, of a warchouse, necar
the main house and the canc crusher building. Ex-
amination of the anal glands of thc opossums
showed cpimastigotes in 4 of them. All other syl-
vatic mammals proved negative (4 Galea spixi, 2
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Rattus rattus, 2 Trichomys aperioides and 1
Mus musculus).

DISCUSSION

The small number of triatomine bugs captured
during our surveys suggests that bug domestic popu-
lations were very small in this region. Insccticidal
spraying under anti-Chagas programme had been
carricd out in Catolé do Rocha during the past 5
years and a survey of the municipality in 1985 re-
vealed only two houscs infested with T. brasiliensis
and/or T. pseudomaculata.

Blood meal analysis indicated that marsupials
(probably D. albiventris) arc important sources of
blood and of T. cruzi infection for the bugs. The
proportion of positivity for marsupial blood was
much higher than previously observed in the north-
cast of Brazil (FORATTINI ¢t al., 1981). Morcover,
the infection rate of opossums was higher than that
obscrved in other regions (BARRETO, 1979).

No cvidence of direct contact of most patients
with triatomine bugs, the low density of
Triatominae in the houscs of the Fazenda, the ab-
sence of Triatominae in the house, where most of
paticnts stayed, together with the fact that most pa-
tients did not reside there and yet the onsct of the
discasc appearcd simultancously in all the patients,
without any putative portal of cntry for parasitcs,
Icads us to conclude that direct vector transmission
is most unlikely to have accounted for this outbreak.
Thus, since none of the paticnts had any history of
blood transfusion, the fact that all patients had been
cating together on the same occasion strongly sug-
gests infcction by oral contamination.

Experimental cvidence exists of infection by
oral route. Animal infcctions with blood
trypomastigotes inoculated by this via was obscrved
in 1921 by NATTAN-LARRIER. The infectivity of
melacyclic forms of bug feces was several times
demonstrated when administered by digestive tract,
KOFOID & DONAT (1933) and CARDOSO
(1938) demonstrated experimental infection with
metacyclic trypanosomes {rom bug feces via buccal
mucosac, and MARSDEN (1967) infected mice via
intragastric instillation. Evidence of animal infection
following the ingestion of contaminated food was
also showed (MAYER, 1961, LAINSON ct al.,
1980). Possible human contamination via breast-
fceding was reported by MAZZA ct al., (1936) and

by MEDINA-LOPES (1988). Besides this, oral
transmission may be common in wild animals {ced-
ing on other infected animals (DIAS, 1940).

1t is highly improbable in the present outbreak that
meat from an infected animal would have remained
infective after the lengthy cooking. Oral infection is
more likely to have occurred after ingestion of raw
foodstuffs (or after the cooked food had been
heated). Contamination of domestic utensils may
have been possible, but we consider this unlikely to
have been an cffective route 1o infect so many people.

Although T. cruzi can remain infective in vari-
ous foods (LAINSON ct al,, 1980) and in milk
(MAYER, 1961), in the present case very few of the
foodstuffs were ingested by all the patients. Apart
from the meat, only ricc and sugar canc juicc appear
10 have been universally consumed. The rice was
well cooked and surved on several occasions, so
docs not appear likely as the source of contamina-
tion. In contrast, the sugar cane juice was obtaincd
fresh from the mill in the morning and was drunk,
usually chilled, by virtually all patients. A mechanic
who spent only two hours at the mill but who drunk
the juice, presented acute Chagas’discase, and so did
a girl who drunk the juice elsewhere. The precarious
conditions at the sugar canc mill suggest that the
juice could have been contaminated there, and we
belicve that this outbreak of infection has been due
1o ingestion of sugar canc juice contaminated with
T. eruzi rypomastigotes possibly from crushed bug
guts or from infccied opossum sceretions,

The installations of the sugar canc mill were
carcfully examined by SUCAM personnel about 50
days after the meals but no triatomine bugs were
found there. This docs not exclude the possibility
that excrction {rom an infccted bug may have con-
taminated the juice, but in this case the infective
matcrial would have been greatly diluted, T, cruzi
can remain infective after remaining 1 and 24 hours
in sugar canc juicc (SOARES ct al., 1987), and up to
24 hours in storcd milk at room temperature
(MAYER, 1961). MARSDEN et al. (1977) showed
that onc trypomastigote can infect mice by intraperi-
toncal route, but the minimal quantity of trypomas-
tigotes required for oral infection is not known,

Considering that all the cxamined opossums
were infected and several had flagellates in their anal
glands, it scems in this casc also possible that an
infected opossum could have passed infective anal
gland sccretions over the sugar cane crusher. Mate-
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rial from infected anal glands is known to be infec-
tive to mice that ingest it JANSEN & DEANE,
1985), and according to Jansen (Dr. Ana Jansen
(personnal communication) - Depto. de Protozoologia,
Instituto Oswaldo Cruz, Rio de Janciro - RJ, Brasil) a
single anal gland of D. marsupialis can contain 0.5 ml
of liquid. We did not cxamine the urine of opos-
sums, but this may also contain T, cruzi, as ob-
served in D, marsupialis in USA (McKEEVER ct
al., 1958; OLSEN ct al., 1964).

The clinical featurcs of the present outbreak
closely resemble the previous report of an outbreak
in Tecutdnia, Brazil (SILVA ct al,, 1968), in wich
animal reservoirs are suspected to contaminate food
ingested by patients. On that occasion suspicion was
raised that the use of corticosteroids in the majority

of paticnts might have contributed 1o a possible reac- -

tivation of chronic discase (Di PRIMIO, 1971),
some paticnts were shown not 1o have taken cortico-
steroids and thus the hypothesis was reluted.

In the present outbreak only onc 74-year-old pa-
ticnt dicd. In contrast, the case-fatality rate scen in
the Teutdnia outbreak was very high, suggesting that
corticosteroids may have played a role in increasing
the discase severity, large number of parasites ini-
tially present in the food, or different virulence of the
strains involved.

In both outbreaks, paticnts were initially diag-
noscd as typhoid fever cases, duc to epidemic fcatures
of the discasc. However, paticnts were not loxemic as
they might have been in typhoid fever, so acute
toxoplasmosis was suspected. Both diagnoscs were
discarded based on clinical and laboratory evidences.

If our conclusions are corrcet it would scem that
the risk of an outbreak of Chagas discase with scri-
OUS CONSCQUCNCCS can occur cven in an arca with
low lcvels of domestic infestation with triatomine
bugs. This would indicatc a great need to improve
our understanding of nonvectorial routes of T. cruzi
transmission, and the ways in which man can be
infected through such cycles.

RESUMO

Possivel transmissiio oral de doenca de Chagas
aguda, no Brasil.

Em outubro dc 1986, 7 a 22 dias apds uma reu-
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niio em uma fazenda no cstado da Paraiba, 26 pes-
soas apresentaram doenga {cbril, associada a edema
bipalpebral bilateral, ¢ de membros inferiores,
hepatoesplenomegalia leve, linfadenopatia ¢, mais
raramente, a um exantema. Um menino de 11 anos
apresentou arritmia atrial ao cletrocardiograma ¢ um
pacicnte de 74 anos desenvolveu insuficiéneia cardi-
aca aguda. Em 2 pacientes hospitalizados em Sio
Paulo, foi cstabelecido o diagndstico de Doenga de

“Chagas aguda por observagiio de T. cruzi ecm creme

leucocitirio. Em autdpsia de um caso fatal foi de-
monstrada cardiomiopatia chagisica aguda. O
xcnodiagndstico foi positivo em 9 de 14 pacientes
testados. Anticorpos especificos de classe IgG foram
encontrados em todos os pacicnies ¢ da classe IgM
cm 20 de 22 docntes cxaminados. Estudo
epidemioldgico revelou Triatoma brasiliensis nas
vizinhangas desta fazenda, porém tal vetor nfio foi
cncontrado na casa onde a maioria dos hdspedes per-
noitou. Obscrvou-se alta taxa de gambads infectados
por Trypanosoma cruzi. Essas observagdcs, associ-
adas as informagGes relativas aos alimentos consu-
midos, sugerem que a contaminagfio de alimentos
tenha se originado de seere¢oes de marsupiais natu-
ralmente infectados ou de trintomincos infectados,
que poderiam ter sido esmagados durante o preparo
do caldo de cana.
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