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POSSIBLE RISK FACTORS FOR VERTICAL TRANSMISSION OF CHAGAS’ DISEASE (1)

Achiléa L. BITTENCOURT (2)

SUMMARY

The author emphasizes the importance of the congenital transmission of Chagas'
disease and discusses the possible risk factors for transmission such as age, origin, obstet-
rical history and maternal form of disease. Exacerbation of infection during pregnancy is
also considered as a possible risk factor for transmission. Besides, a relationship between
the frequency of transmission and gestational age is presented. Concerning breast-feeding,
the risk of transmission is directly related to the acute phase of maternal disease and

bleeding nipples.

The deleterious effects of chagasic infection on the fetus and newborn are also consid-

ered.
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INTRODUCTION

As the natural and transfusional ways of trans-
mission of Chagas’ disease is controlled, the Pub-
lic Health entities must shift attention to the verti-
cal forms of transmission. The magnitude of this
problem and its public health significance have not
been sufficiently appreciated until now. In en-
demic areas of Brazil and of other South-American
countries serologic tests for Chagas’ disease are
not performed during pregnancy.

To emphasize the importance of these forms
of transmission it is enough to say that the preva-
lence of Trypanosoma cruzi infection among
pregnant women in South America ranges from 2
to 51% in urban centers and from 23 to 81% in
endemic areas. The infected mothers even with-
out symptomatology can transmit infection to their
offsprings through the placenta and occasionaly
through breast-feeding,

In Bahia among non-selected women, there is
nearly one case of congenital Chagas’ infection per
each 1.000 births'®, while in Bolivia the frequency

of transmission is much greater, around 7.5%".
Transplancentary transmission

We are going to discuss the possible risk fac-
tors for congenital transmission of Chagas’ disease
such as exacerbation of parasitemia during gesta-
tion, maternal age, phase of maternal disease, ob-
stetrical history of abortion, prematurity, stillbirths
and neonatal deaths, history of a previous case of
transmission and, origin of mothers. Also the age
of gestation, other associated conditions in mothers
and the sex of the concept are considered.

Considering that gestation modifies the immu-
nologic response to infections'é, some studies were
done in order to verify if there is exacerbation of
parasitemia in Chagas’ discase during pregnancy.
The results were contradictory. STORNI &
BOLSTI* observed that there is a higher positivity
to xenodiagnosis (xenos) in chagasic women dur-
ing gestation. In contrast, BIOCCA &
SEQUEIRAS found a higher frequency of
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parasitemia in non-pregnant women as compared
with a pregnant group. The same contradictory re-
sults were observed experimentally'’?-7, Recently,
MENEZES et al.* evaluated the parasitemic pro-
files of 119 chronically infected women with T.
cruzi applying xenos during and after pregnancy,
They observed that the frequency of positive xenos
and the parasitemic levels increased during preg-
nancy, especially in the third trimester decreasing
after delivery. However the differences observed
in those two parameters comparing the second and
third trimesters were not statistically significant. In
that study only 20 mothers had two or more posi-
tive xenos during gestation. Among them, the fre-
quency of positive xenos and the level of
parasitemia was much higher during pregnancy
than after delivery indicating that there is an in-
crease in those parameters during pregnancy. If
this ocurrence contributes to aggravate the course
of chagasic infection in those mothers, it is a mat-
ter for further investigation. One of those mothers
who had four positive xenos transmitted the infec-
tion transplacentally (unpublished data).

As parasitemia declines with age”® we could
assume that the frequency of transmission would
be greater among young mothers. Comparing the
mean age of chagasic mothers in general (X: 28,0
+ 6,2 yrs) with the mean age of chagasic mothers
who transmitted their infection congenitally (X:
25,52 + 5,8 yrs), BITTENCOURT?"! found a statis-
tically significant difference.

Congenital transmission of Chagas’ disease
may occur during any phase of maternal disease.
The risk of transmission- should be greater in the
acute phase when parasitemia is high and persis-
tent. Only eight cases of acute Chagas’ disease oc-
curring during pregnancy have been reported and
in five of them congenital transmission oc-
curred*?®, Among chronic chagasic mothers, the
frequency of transmission is around 1.6%*.

Comparing the frequency of prematurity, abor-
tion, stillbirths and neonatal deaths in chagasic and
non chagasic mothers and in a group of chagasic
women who transmitted -the infection in the last
pregnancy, the only significant difference observed
was a higher frequency of fetal deaths in the latter
group'!. Perhaps the higher frequency of stillbirths
in those mothers is due to transmission of chagasic
infection in subsequent pregnancies. Differently
from many other congenital infections such as
toxoplasmosis and rubella, Chagas’ disease can re-
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cur in other pregnancies. BITTENCOURT &
GOMESS observed a patient during four gestations
and transmission occurred in two alternate preg-
nancies. ARTEAGA-FERNANDEZ et al.? study-
ing retrospectively the children of 45 chagasic
women living outside endemic areas for many
years found four congenital cases, three of them
from one single mother.

As there are geographical differences in the
frequency of congenital transmission of Chagas’
disease, the origin of mothers may eventually rep-
resent a risk factor.

In studies evaluating all births (including abor-
tions and stillbirths), it was observed that the fre-
quency of transplacental transmission is greater be-
low 34 weeks of gestation, occurring mainly be-
tween 22 and 26 weeks (Table 1), Studies in Bo-
livia revealed a greater frequency of transmission,
between 26-37 weeks but in those studies only
newborns were evaluated®,

There is no reference in the literature of asso-
ciated conditions that could increase the chances of
transplacental passage of T. cruzi in man. In the
past, some authors believed that it was necessary
to have an associated factor to facilitate the pen-
etration of the parasite®, But several clinical and
experimental observations indicate that transmis-
sion can occur in the absence of any previous le-
sion of the trophoblast!*,

There are various clinical and experimental
studies indicating that the male sex is more suscep-
tible to T. cruzi infection!®?*22% but there is no
agreement in the literature about this matter®, Re-
cently, MOTA™ published the results of a longitu-
dinal 9-year study in Castro Alves (Bahia) that in-
dicated only small differences by sex in the fre-
quency of E.C.G. abnormalitiecs and in the stan-

Table 1
Incidence of congenital Chagas’ disease among
non-selected mothers in different periods of gesta-
tion.

Ne Fetal Gestational Incidence of

cases  weight age transmission
164 9200 g 11-18w 0%
136 201400 g 19-21w 2.2%
195  401-1000 g 22-26w 3.2%
305 1001-2000g 27-34w 1.3%
400 >2.500¢g >37Tw 0%
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dardized mortality rates in Chagas’ disease.
WIDMER & AZEVEDO¥ evaluating the fre-
quency of cardiac parasitism in 264 autopsies ob-
served a higher frequency of parasitism in males
than in females. There are no studies comparing
the intensity of lesions in different sexes in con-
genital Chagas’ disease but in a group of 35 in-
fected conceptuses I studied, there was a marked
predominance of females (22 F/13 M).
AZOUGUE & URIOSTE® in Bolivia observed
only a slight female preponderance (18 F/15 M)
among their congenital cases but this preponder-
ance was not observed by other authors*

Why transmission occurs in only a small pro-
portion of chagasic mothers is not yet well under-
stood. As observed in relation to clinical manifes-
tations and therapeutical responses, certainly the
frequency of congenital transmission is also strain
related. Undoubtedly there are geographical differ-
ences in the incidence of congenital transmission'4,
Experimentally it was observed a marked differ-
ence in the placental tropism of three different
strains of T. cruzi'. The immunologic competence
of the placenta may also play an important role in
protection. DELGADO & SANTOS BUCH? veri-
fied in mice that transmission was dependent on
pathogenicity of strain and on placental phagocytic
capacity. Certainly the placenta protects the fetus
against T. cruzi infection. Besides macrophages
(Hofbauer cells), the trophoblastic epithelium also
has phagocytic properties. Parasitism of this epi-
thelium was observed in three placentas and in all
of them the concept was free of infection'®. We
have also observed parasites within the chorion of
villi in the absence of fetal infection'2.

Until now, we don’t know which chagasic
mothers will transmit their infection transplacen-
tally. However we could assume that there is a
greater risk in younger mothers, during the acute
phase of disease, and when the patient presents an
exacerbation of parasitemia. Also, mothers with
history of fetal losses, previous infected offspring,
or living in an area of frequent congenital trans-
mission carry a greater risk.

Reactivation of infection cannot be evaluated
only through xeno. There are in the literature few
attempts to detect reactivation of T. cruzi infection
during gestation through serologic tests3343%,
STORNI & BOLSI* and SZARFMAN et al.*
found anti-T. cruzi IgM antibodies in the serum of
some pregnant chronic chagasic women. As those

antibodies are present only in the acute phase of
infection, those authors believed that this finding
represents an reactivation of infection.
Unfortunatelly, STORNI & BOLSI* did not corre-
late their findings with the outcome of the pregnan-
cies. However, among the six pregnant women with
specific IgM antibodies described by SZARFMAN
et al.¥, two cases of congenital transmission of T.
cruzi were observed. More recently, REYES et al.?,
detected through ELISA, IgM specific antibodies in
the serum of 10 mothers who transmitted their in-
fection to the offsprings but no IgM antibodies were
found in the other 12 infected mothers who did not
transmit the disease. More studies will be necessary
to find a method that could evaluate mothers with a
greater risk for transmission.

Considering that there are geographical differ-
ences in relation to congenital transmission of
Chagas’ disease, we believe that it is necessary to
make evaluations of the possible risk factors in
different endemic areas in South America.

Significance of placental transmission

Besides abortion, prematurity, stillbirths and
neonatal deaths, congenital Chagas’ disease can also
cause infra-uterine growth retardation and deforma-
tions'. The most common pathological findings are
meningoencephalitis, myocarditis, myositis and in-
flammation of the digestive tract and skin. An impor-
tant aspect of congenital Chagas’ disease is the pres-
ence of pneumonitis associated with parasitism of
the alveolar wall and the amnionic epithelium. The
parasitized amnionic fluid may be a vehicle of acci-
dental transmission of Chagas’ disease to profes-
sionals involved in obstetrical care', Two important
aspects not observed in the non-congenital acute in-
fection are the digestive manifestations and neuro-
logic sequelae. It is important to emphasize that di-
gestive manifestations sometimes with
megaesophagus and megacolon may occur very
early in congenital Chagas’ disease, frequently be-
ing present at birth'®. Congenital chagasic
meningoencephalitis may cause different grades of
neurologic sequelae and even cerebral palsy and
microcephaly. Ocular involvement, such as
chorioretinitis and opacification of the vitreous
body, have also been reported**, These observa-
tions demonstrate that congenital Chagas’ disease can
cause deformations quite similar to toxoplasmosis
and other congenital infections. The infected new-
borns may, however, be asymptomatic and remain
without clinical manifestations of disease'*.
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It has been observed that the severity of con-
genital chagasic infection varies in different geo-
graphical areas. It is greater in Bahia than in
Cordoba (Argentina) where the congenital cases
are generally asymptomatic®,

Breast-feeding transmission

Breast-feeding is a possible route of Chagas’
disease transmission. MAZZA et al.*® and
MEDINA-LOPES? found trypomastigotes in the
milk of mothers during the acute phase of disease.
Until now, there is no proof of milk infection dur-
ing the chronic phase of disease. MEDINA-
LOPES?2 reported two infants with acute
Chagas® disease acquired through breast-feeding.
Both mothers were in the chronic phase of disease.
In one of those cases, the search for parasites in the
milk was negative and the mother presented bleed-
ing nipples thus infected blood could have been the
source of infection.

An evaluation of Chagas’ discase transmis-
sion through breast-feeding was recently done in
78 chronic chagasic mothers through parasito-
logical study of milk or colostrum and through
serological evaluation of 93 lactating children',
In this study all the mothers were recommended
to avoid breast-feeding in the presence of nipple
bleeding. The parasitological study of all mice in-
oculated with the samples of milk or colostrum
and the serological tests performed in the children
were negative.

Experimentally it was demonstrated that even
in the acute phase of T. cruzi infection transmis-
sion through breast-feeding rarely occurs unless
parasites have been frequently found in the milk,
Also, resistence to infection in suckling animals
has been observed.

Taking in acount those observations prohibi-
tion of breast-feeding for chronic chagasic mothers
can not be recommended. However, breast-feeding
should be avoided when nipple bleeding occurs.
Besides, chagasic mothers should not be accepted
as donors in milk bank programs.

The data here presented demonstrate the im-
portance of identifying chagasic mothers in the
pre-natal care units. All pregnant women who have
lived in rural endemic arcas as well as those who
have received blood transfusion must be submitted
to serological screening.
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RESUMO

Possiveis fatores de risco na transmissio verti-
cal da doenca de Chagas

A autora enfatiza a importancia da transmissdo
congénita da doenga de Chagas e analisa os
possiveis fatores de risco tais como idade,
procedéncia, histéria obstétrica ¢ forma da doenga
materna. Considera a exacerbag@o da infecgio na
gestaciio como possivel fator de risco ¢ relaciona a
freqiiéncia de transmissio com a idade gestacional.
Os riscos na transmissdo pela amamentagio sdo
relacionados diretamente com a fase aguda da
doenga materna e, na fase cronica com o
sangramento mamilar. S3o também abordados os
efeitos lesivos da infegfio chagdsica ao concepto.
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