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FAMILY OCCURRENCE OF SCHISTOSOMAL HEPATOSPLENOMEGALY

AND MATERNAL EFFECT

José Tavares-Neto and Aluizio Prata

In this paper we present a study of members of 265 nuclear families, aged six or
maore. This study is based of family heredograms, and takes into account the clinical
Jorm of schistosomiasis observed before treatment with oxamniquine. The probability of
occurrence of two or more cases of hepatosplenomegaly is low, notwithstanding the fact
that it was observed in 38 families. Even less frequent is the occurrence of three or more
cases observed in 17 families (P=0.002). The concentration of the hepatosplenic form
was higher among siblings than it was among mothers and children, or fathers and
children. It was found to be not significant between husband (father) and wife (mother).
These observations reinforce the evidence for the presence of a genetic component in
susceptibility to the hepatosplenic form of the disease. In cases in which the mother was
hepatosplenic there was a higher incidence of hepatosplenic children; the relative risk
was a least five times higher than in those in which the father was the affected member
(the maternal effect). In cases where both members were affected by the hepatointestinal
Jorm, the risk to the filial generation was similar to that of the population in general.
Thus, in the process towards severe forms of schistosomiasis mansoni, pre and post natal

Jactors might be involved.
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The occurrence of two or more cases of schisto-
somal hepatosplenomegaly in the same nuclear
family was first observed in 1958 by Kldetzell3 in the
State of Pernambuco. In a rural area of the State of
Minas Gerais, Conceigao & Coura8, using a more
systematic methodology, verified that the number of
families, having two or more members affected by the
hepatosplenic (HS) form was much higher than that
expéected. Such an association was not pointed out by
Wahab26 in Egypt.

To expand these studies, we decided to evaluate
the familial occurrence of schistosomal hepatosple-
nomegaly, in a larger group of patients. We report an
investigation of nuclear families, based on data ob-
tained from heredograms and clinical examinations.

MATERIAL AND METHODS

The study was carried out in a hyperendemic
area of schistosomiasis mansoni in the city of Catolan-
dia, (12¢ Latitude, 44° 50’ Longitude, W. Gr.), in the
State of Bahia, Brazil. Inthis region there is no malaria
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or kalaazar and the population has been under study
since 1976 with regular clinical examinations, quanti-
tative parasitological tests and periodic treatment24.
In one stool examination (Kato-Katz) 70% of the
population was showed to have eggs of Schistosoma
mansoni.

In 1986 all households in the area under study
were visited and submitted to clinical examination.
At that time a heredogram was made in the presence of
the mother, taking into consideration the order of birth,
including that of the deceased, stillbirths, and abor-
tions.

All possible information about ancestors and
descendents, occurrence of consanguinity, as well
as information about the existence of other illnesses in
the family were considered. In the few cases where the
mother was absent (either by death or change of
residerice) we interviewed the father and, in his
absence, we interviewed the oldest child. All given
information was checked in a subsequent visit.

If the HS form of the schistosomiasis mansoni
was present at the first clinical examination was noted
prior to the use of oxamniquine since this form can be
reverted by the therapy2 9. The individual was in-
cluded in the HS group when the spleen was palpable
on the left costal rim or beyond, without inspiration.
Usually, the left lobe of the liver was prominent, with a
nodular surface!8. Splenectomised individuals were
also included in this group. Other clinical presen-
tations were classified as hepatointestinal (HI).
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For the statistical analysis we used the program
system “Statistical Package for the Social Science”, or
special programs in ALGOL language. In the study of
familial recurrence we used the binomial distribution p
(x) = (x0) pX.qx-n (Siegel, 1975).

RESULTS

Two hundred and seventy one nuclear families
(father, mother and children) lived in the 233 homes
under study. There was no information on at least25%
of the members of 6 families. In the remaining 265

families (97.8%) there were 1 386 members who
were 6 years old or older. Members under six were
excluded because the HS form has never been report-
ed before age 61419, Out of 26 families, the father
(n=16), the mother (n=9), both (n=1), or children
(n=15) had not been physically examined before
treatment with oxamniquine.

Inrelation to the HS form of the schistosomiasis
mansoni, no cases were recorded in 193 families
(72.8%), in 34 families one case was recorded
(12.8%), and in 38 families (14.4%), there were two
or more cases of hepatosplenomegaly. Among those, 8
families presented four or more cases (table 1).

Table 1 — Distribution of hepatosplenic schistosomotic individuals in nuclear families of different sizes.

Family n Families
size ¥ number of
severe cases 0 1 2 3 4 5 6 7 8 Total
2 43 6 1 50
3 30 4 3 - 37
4 26 3 5 2 1 37
5 23 8 3 3 - - 37
6 17 2 3 1 3 - - 26
7 19 3 - 1 - - - - 23
8 11 3 2 - - - 1 - - 17
9 8 2 2 1 1 - - - - 14
10 8 2 1 - 1 - - - - 12
11 3 1 - 1 - - - - - 5
12 2 - 1 - - - - - 1 4
13 2 - - - - - - - - 2
14 1 - - - - - - - - 1
Total 193 34 21 9 6 - 1 - i 265

(*) Number of family members (father, mother and children, 5 years old and older).

Prior to treatment, the frequency of the schis-
tosomotic hepatosplenomegaly (56/922) in individuals
residing in the area, and aged 6 or more, was 6%
(g=0.06). Because the same individual might be a
parent in one family and a child in another, to avoid
counting twice the same person, for the calculation of
this frequency we took less than the total of family
members (n=1,386).

The average family had 5.2 members
(1,386/265). Thus, the probability (P) from zero to 5
cases [P(x) = (xn) .pX .qX] is displayed on table 2
along with other family sizes, according to the number
of cases (= 2) of hepatosplenomegaly observed on
Table 1. The probability of occurrence of two cases of
HS in a single family would be statistically unlikely,
and even more so the occurrence of three cases
(P=0.0019) for families with five members. However,
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even in a family with 12 members the observation of
eight cases had a P = 6,1 x 10-8. The occurrence of
three cases in these families would have P < 0.05.

Table 3 showns that the nuclear families of
different sizes had respective numbers of observed
families “n” with two or more cases HS that cor-
related to the expected number (ng); in this situat-
ion, n, was 38. Considering the fact that the expected
number of families with two or more cases was equal to
11, the difference was highly significant (x3{ = 69.14
p < 0.00001).

The size of the familial generation (n children
above 5 years old per nuclear family) varied from 1 to
12. In 221 of such groups, 176 (79.6%) did not have
HS; 16 (7.3%) had one affected member, and 29
(13.1%) had two cases or more as follows: 2 cases in
18 groups; 3 cases in 5 groups; 4 cases in 4 groups; 5
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Table 2 — Expected probability of hepatosplenic (HS) cases, according to the average size of the nuclear family,
and the number observed in the different family sizes.

Family size n HS cases
n members observed Probability (q = 0.06)

Average (= 5) 0.7339
0.2342
0.0299*
0.0019*
6.1 x10-3*
7.0 x107*

0.0036 *
0.0102 *

0.0191 *
0.0008 *
1.3x105*

0.0422 *
0.0036 *
0.0002 *

0.0059 *

0.0695 *
1.1x106*

0.0840
0.0125*
0.0013 *

0.0988
0.0019 *

0.0217 *

0.1280
6.1 x 10-8*

10

11
12
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(*) Significant: p < 0.05

Table 3 - Expected(e) and observed, ;) number of families and filial generation of different sizes, for g = 0.06 with
two or more cases of hepatosplenic (HS) form.

Families Filial generation
Cases HS = 2
Size n 0 ea Size n o ea
2 50 1 0.2 2 36 4 0.1
3 37 3 04 3 41 4 0.4
4 37 8 0.7 4 22 5 0.4
5 37 6 1.2 5 24 2 0.8
6 26 7 1.2 6 21 5 1.0
7 23 1 1.4 7 13 3 0.8
8 17 3 14 8 14 3 1.1
9 14 4 1.4 9+ 11 3 1.1
10 12 2 1.4
11+ 12 3 1.7
Total 265 38 11.0 182 29 5.7
X? =69.14 p <0.00001 X} =98.32 p < 0.00001

(a)n, 2 cases = n, — [(n, O cases) + {n, 1 case)]
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cases in 1 group and 8 cases in one group. The
probability calculation q = 0.06, of individuals
affected for different sizes of filial groups, presented
results similar to those of nuclear families. The
expected number of filial groups with two or more
cases HS referred to in table 3 was significantly
inferior to that observed (x% = 98.32 p < 0.00001).

Familial occurrence was also analysed pairing
the clinical forms HI or HS — father/mother; father/
child (father/child]); father/childy; father/childp)
mother/child; (mother/child;...); and sibling/sibling
(sibling; and siblingy; sibling,/siblings; sibling,/
siblingg ...).

In Table 4 the results of these pairings are
displayed observing the concentration of schisto-
somotic hepatosplenomegaly cases between father and
children, mother and children, and siblings (siblings
and siblings) in a significantly statistical form. A

situation of both presenting the clinical form HS was
accountable for at least 80% of the total chi square.
Nevertheless between husband and wife (or father and
mother) the distribution was random (p = 0.10).

In Table 4 one can see that the occurrence of the
HS form was significantly higher among siblings, reaching
ahigh chi square (x% = 293.44). Between mother and
children (x% = 62.53), the statistical significance
was higher than between father and children (x} =
4,21). On account of this, the couples were divided in
the following types as far the clinical form was
concerned: “A”, both affected by the HI form; “B”,
HS father and HI mother, “C> HI, father and HS
mother; and “D”, both HS. On table 5, these types of
couples were correlated with the children according to
the clinical form of the schistosomiasis. The distribution
was not equal among the four types of couples (x% =
85.99 p < 0.00001).

Table 4 — Correlation of clinical forms of schistosomiasis mansoni among members of the nuclear families.

Mother Children (sibling)
Member  clinical form HS HI HS HI
0 e 0 e 0 e 0 e
Father HS 5 2.07 21 23.93 13 7.82 69 74.18
HI 14 16.93 199 196.07 66 71.18 680 674.82
X3 2,622 p>0.10 421 p<0.05
Mother HS 20 437 24 39.63
HI 64 79.63 737 721.37
X 62.53a  p<0.00001
Sibling HS 91 20.84 129 199.16
HI 97 167.16 1668 1597.84
(xH 293.44  p< 0.00001

(a) Yates correction.

Table 5 - Distribution of hepatosplenic (HS) and hepatointestinal (HI) schistosomiasis mansoni in children,
according with the ones found at the parental generations.

number of children

Couple HS HI HS

Father Mother np ng no ne % RR2
“A” HI HI 40 59.77 638 618.23 5.9 1.0
“B” HS HI 10 6.44 63 66.56 13.7 2.4
“cr HI HE 17 3.09 18 31.91 48.6 14.6
“D” HS HE 3 0.70 5 7.30 37.5 9.3
(a) Risk as related to the population (56/922). X3 = 85.99 p <0.00001

In cases where one of the parents or both had the
HS form, there was a significantly, higher occurrence
of HS children. Between couples “C” and “D” the
frequency of HS children was similar (x§ = 0.49 p>
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0.40; c. Yates). On comparison with the couples “B”
the difference was highly significant (x21 =15.20p<
0.0005). On the other hand, couples “B’ also differed
from couples “A” (x§ = 6.45 p < 0.02). These
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observations have correlation with the relative risks of
hepatosplenomegaly in children from each type of
couple. While the risk to the children of couples “C”
and “D” was of 13.4, that of couples “B” was of 2.4,
and that of couples “A” was similar to the risk of the
population in general. Thus, the risk of having HS
children was higher when one of the parents was HS.
This risk is at least five times higher when the mother (as
compared to the father) is affected by this serious form
of the disease.

DISCUSSION

In Brazil the HS form of the schistosomiasis
mansoni occurs with much higher frequency in whites
than in blacksS 202425, The mestizo, children of
black and white parents, show an intermediary fre-
quency, which is significantly inferior than that ob-
served in white individuals24. However, in Brazil the
whites have better social and economic standards,
including a higher rate of literacyl6 22 24, This fact
would lead us to expect an inverted observation. Find-
ings such as these corroborated the participation of a
genetic component in the susceptibility to the HS form
of schistosomiasis mansonil3,

The occurrence of this severe form was
present significantly in the filial generation. In average
families, the occurrence of two HS cases would be
remote, and the occurrence of three or more cases
would be a very rare eventuality indeed. For example,
in an average family of five, with q = 0.06, the
probability of having three or more severe cases would
be 0.002. When q = 0.19 the probability is below
(5%). However, eight families presented four or more
cases for q = 0.06; the probability would be 6.1 x 10-5,
If the average size of the family were 10 and q=0.14,
the probability of having four cases would be inferior to
0.04(4%). Nevertheless we observed 38 families with
two or more cases; 17 families having three or more
cases.

In infectious parasitic diseases of low frequency
(< 196) the probability of contagion among members
of the same family is higher than that among unrelated
members; extra familial infection foci have a higher
probability of influence when the frequency is higher
(> 1%). However, in the latter case, when the affected
members are not evenly distributed within the families,
we can assune the existence of genetic factors exerting
influences in susceptibility to the disease (Beiguelman
1983)1 as observed in our results and in those of
Kldetzell3, and Conceigao and Coura8.

Intrafamilial environmental factors are influen-
tial. However, if these alone were preponderant, or the
only relevant ones, the distribution of the HS forms
would be uniform among families. The highly signi-

ficant concentration of HS cases between children of
the same nuclear family favors the hypothesis of the
contribution of a genetic factor in the predisposition to
the serious forms. This hypothesis is reinforced by the
existence of concentration among parents and chil-
dren, and by the fact that a concentration among the
parents themselves was not observed.

A very interesting verification was that of a
higher concentration of HS children, when the mother
was the one affected by the same clinical form of the
disease. In Taquarandi-Bahia, Prata, Bina, Saturnino
and Tavares-Neto (umpublished data) have also
observed this maternal effect. There is no reported
research focusing on this maternal effect.

In man this effect, as in mammals in general, has
been studied with emphasis on its quantitative
characteristics 10,

The pre and post-natal influences would be the
basis for the maternal effect, and they certainly would
involve several factors. Camus e col3., for example,
verified that children, not affected by Schistosoma
mansont, but whose mothers were infected, responded
more significantly to the intradermic delayed test with
adult worm antigen. This seems to be due to intra-
uterine sensibilisation to schistosomal antigens or
through the milk3. Later on, Camus et al4, and Ohta et
all7, noted that these immunological characteristics
were related to the hepatosplenic form of the disease.
Perhaps, due to this, the HS mothers showed a higher
incidence of HS children. However, Sobral et al23.,
verified experimentally that mice, born of infected
females, showed a higher resistence to infection
induced after weaning.

However factors involved in the susceptibility
and in the resistence to schistosomal infection, and to
the HS of the disease, should be distinguished. For
this purpose, when investigating the factors predis-
posing to infection and to HS disease, one must take
into account items such as environmental and pre and
post-natal factors, besides those an exclusive envi-
ronmental nature.

RESUMO

As formas clinicas da esquistossomose man-
sénica, anteriores ao tratamento com oxamniquine,
Joram estudadas nos membros de 265 famfilias, com
seis anos ou mais de idade. A probabilidade da
ocorréncia de dois ou mais casos, na mesma familia,
da hepatosplenomegalia esquistossomética (HE) é
baixa, no entanto foi observada em 38 familias;
menor probabilidade (P = 0,002) devia ocorrer trés
ou mais casos, porém dezessete faniilias estavam
nesta situagdo. A concentracdo da forma HE foi alta
entre irmdos, comparativamente a observada entre
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mdes e filhos e pais e filhos. Ndo sendo significante a
concentracdo encontrada no casal entre marido e
mulher. Estas observacées reforcam a evidéncia do
efeito do componente genético da’ susceptibilidade
para a forma HE. Também, quando a mde era
hepatosplénica (HE) a prevaléncia desta forma nos
Jilhos foi maior; o risco relativo foi cinco vezes
superior (efeito materno), comparado ao encontrado
quando era o pai hepatosplénico. Quando ambos os
genitores eram hepatointestinal os riscos relativos da
Jorma HE, nos filhos, foi semelhante ao da popula-
¢do geral. Assim, provavelmente fatores pré e pos-
natais também estarGo envolvidos na predisposi¢cdo
da forma hepatosplénica.

Palavras-chaves: Esquistossomose. Recorrén-
cia familial. Efeito materno.
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