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SPLENOMEGALY IN RELATION TO SCHISTOSOMA MANSONI EGG COUNTS:-
A POPULATION BASED STUDY (1)

Maria Fernanda Furtade de Lima e COSTA (2), R. S. ROCHA (3) & Naftale KATZ (3)

"SUMMARY

A cross: sectional survey on schistosomiasis was done in Comercinho (Minas
Gerais State, Brazil), & town with 1474 inhabitants. Stool (KatoKatz method)
and physical examinations were done on 90% of the population and on 84% of
the individuals over 2 years of age, respectively. The ecological and individual
(case-control) analysis were used to investigate the relation between splenome-’
galy and S, mansoni egg counts in different age groups. In the ecological ana-
lysis there was a clearly correspondence between higher geometric mean of eggs
and hlgher DPercentage of splenomegaly in the age groups 5.9 and 10-12 years. In
the individual analysis it was found that only in the youngesi individuals (5.8 or
59 years old) the splenomegaly was related with higher mean egg counts in the
feces, having been a tendency to the decrease of excretion of eggs in patients with
splenomegaly as the age increased. These results strongly suggest that the eco-
logical data are’ better indicator of the severity of schistosomiasis in endemic
areas, as the decrease of the egg excretion in patients with splenomegaly may be
a confounding variable for the individual analysis.
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INTRODUCGCTION

Several epidemiologic aspects of schisto-
somiasis have been investigated in Comercinho
(Brazil). The results from these studies indi.
cate that the severity of schistosomiasis is re-
lated with the intensity of water contact and

with the intenity of infecion by S. ma.nsom]9 0,

In fact, the absence of piped water in the house
and the mte:_lse and/or daily contacts with
waters presumably infected were the greatest
risk factors for development of the splenome-
galy in individuals under 15 years of agelt.

the same ‘way, the decrease of the geometric
mean of S. miansoni eggs observed in the cen-
tral zone of Comercinho between 1974 and 1981
was followed by the decrease of the percenta-

- ge of splenomegaly; in the environs of the town,

‘where the mean egg count did not change, the
percentage of splenomegaly did not change
eighter 2. Nevertheless, a case-control study
carried out in the town showed a strong asso-
ciation between higher egg counts and hepa-
tomegaly in individuals under 15 years of age,
but not in relation to splenomegaly 6.

To understand this apparent paradox, from
1974 to 1981 we followed-up the clinical evolu-
tion in relation to the evolution o-f'egg count
in 90 children (0-14 years old) from Comerci-
nho$. This study showed that the children that
developed splenomegaly presented a relative di-
minution of the number of 8. mansoni eggs in
the stools seven years later, when compared {o
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the ones that remained without splenomegaly.
Unfortunately, this result must be applied to
other people with caution because T0% of the
349 children that participated of the first exa-
mination were lost due to migration seven
years later.

In a recent paper, BARRETO et al? suggest-
ed that grouping the individuals in small inter-
vals of age, such as 58, 912 and 13-16 years,
:permit “t0 examine the results (of the epgg
counts) as longitudinal.like data without the
confounding influence of age”. In the present
-study we adopted the division suggested by
these authors, analysing the fotal population
(= 5§ years old) from Comercinho, aiming to
test the hypothesis that only early in life (or
iin the earlier stages of the increase of the
spleen) it is possible to detect higher egg
counts in individuals with splenomegaly.

MATERIALS AND METHODS

This investigation was carried out in Co-
mercinho, a town with 1474 inhabitants situat-
ed in the Southeast of Brazil (Minas Gerais
State), where the population in the center and
in the environs are socially different. In the
environs, 81% of the chief of family are ma-
nual workers and only 7% of the houses have
piped water supply, while in the center 43%
of the heads of family are owners or skilled
workers, and 44% of the dwellings have piped
water supply.. There are no cases of malaria
Or visceral leishmaniasis in the area and the
intermediate host is Biomphalaria glabrata.

. Further details are in COSTA et al.7,

Stools were examinated by the KATOKATZ
“method ¥ and all by the same technician. Two
slides of the fecal samnples of each individual
. were examined and the mean data was consi-
. dered the number of S. mansoni eggs per gram-
" me. Those with S. mansoni eggs in the exami-
, nation were considered positives.

Physical examination was performed-by on-
"ly one physician ignoring stool data. Indivi-
duals were examined in decubitus dorsales and
in right lateral decubitus. If the spleens 'were
palpable below the costal margin when subjects
held their breath, the organ was considered to
be enlarged. The children under 2 years of age
were excluded of this examination as none was
positive 6.7,
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Intradermal test 1 was done in indiﬁduals
without S. mansoni eggs in the stools and who
had never been treated with schistosomicides.
Individuals that had never been treated and
myith negative intradermal test (papule < 1 em?)
were classified as negative-1; those 'with report
of previous freatment or with positive infrader-
mal test (papule = ] cm?) were considered as
negative-2 ¢,

Statistical analysis

The STUDENT's t test was used for differ-
ences between the means, and the X? test was
applied for analyses differences among the fre-
quencies #, The minimum level considered sig-
nificant was 95%.

RESULTS

Stool examinations were done on 1329 in.
dividuals (90.29% of the total population), and
70.4% presented S. mansoni eggs in the exa-
mination, Of the individuais with no S. manso.
ni eggs, 145 'were classified as negative-2 and
155 as negative-l, 92.29% (863) of the positives
and 91.2% (301) of the negatives over 2 years
of age were physically examinated. The per-
centages of splenomegaly 'were: 6.8, 7.0 and
0.0% in the positive, negative-2 and negative-1
individuals, respectively. Fifty seven positive
individuals (50 over 15 years of age) had heen
previously treated with schistosomicides and
presented smaller egg counts in the stools than
the never treated ones (geometric mean =
186.8 + 4.3 and 343,2 = 4.8 epg, respectively);
the treated cases were excluded from the ana-
lysis on TABLES II and III. The proportion of
positives that had been treated did not differ
between those with or without splenomegaly.

TABLE I and Fig. 1 shows the geometric
mean of eggs and the percentages of spleno.
megaly in the center and in the town environs,
according to the age. The mean egg counts
were significantly higher in all groups over 5
years of age that lived in the environs:when
compared to those from. the town centre, while |
the percentages of splenomegaly were higher
in the groups with 59 and 10-14 years of age.

TABLE II shows the individuals levels of
egg counts in relation to the splenomegaly in
three age groups. The only statistically signi-
ficant difference was in the 59 age group,
'where the geometric mean of eggs was higher

.in the cases with splenomegaly.
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in relatien to Schistosoma mansoni egg counts:
1986.

TABLE I

Geometric mesn of egg and percentage of splenomegaly in the centre and in the town environs, according to the age

‘Age {N.° positives) Geometric mean of eggs + 8D {N.= examinated) % with splenomegaly
groups — ‘
(years) Environs* Center Environs+ Center
0 — 4 (28) 377 x 5.2 (16) 1728 =+ 5.0 (28) 0.0 16) 0.0
i— 9 (71} 8519 =+ B.g* (108) 2343 =+ 46 7)) 1694 (108) 0.0
) — 14 97 9671 = 4.9* (147) 3216 + 42 94) 14534 {138) 44
15 — 19 (50} 8211 =+ 3.2+ (85) 3323 = 4.8 7 83 (78 5.1
= 2 (126) 3020 = 3.9* (208) 1660 = 3.1 (100" %0 183) 55

Statistically significant differences between center and environns (STUDENT's t test)

= 29,61; 12df (p < 0.05)

+: Statistically significant differences between center and enviroms (x2 test); the 0-4 group was excluded

~— ALL POSITIVES % 207

«+-NEVER TREATED
POSITIVES

MEAN

8001

RIC

Erood
D600
©

0l
4004
300}

2004

ENVIRONS

10-14  15~19 =20

B rosiTive

kil NEGATIVE -2
CENTRE =

04 59 ID-14 1519 20-29 0-3 =&
__AGE GROUPS (YEARS}

Fig. 1 — Geometric mean of eggs and percentage of splenomegaly in
to the age
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the cenmire and in the town environs, accordlng

fchisfosoma mansoni egg counts in individuals with and without splenomepaly, according fo three age groups

Geometric mean  of eggs In individuals

% of splenomegaly in individuals

Age groups -
(years) without splenomega}y with splenomegaly with 12-499- epg with == 500 epg
(n) mean x SD (n) mean == §D (N.» splen./N.° exam.} (N> splen./N.c .exam,)
A. 55— 9 (167) 37174 £ 5.2 o (11) 9393 + 44* ( 3/101) 3.0 (8/ T 104
B. 10 - 14 (208} 492.1 £ 4.5 (18) 5171 + 4.7 (10/107) 9.2 (8/111) 6.7
C. = 15 {334y 25Y.6 + 3.8 {24) 2736 = 45 (16/2300 7.0 (8/128) 6.3
&
*; Stafistically significant difference (p < 0.05) P = 196 1T6df*; X =— 2.96; 1af
. ’ A A
epE: eggs per gram.. 2
’ t o= 0137224 ; X = 023; Il
i :
t = 018; 356df ; X = 1.24; laf
[ Cc

TABLE III shows the individual levels of
egg counts in relation to the splenomegaly in
four age groups. The geometric mean of eggs
was significantly higher in the 5-8 years old in-

dividuals with splenomegaly. The statistical
analysis was not significant for the remaining
groups.
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TABLE III
Schistosoma mansoni egg counts in individuals with and wiithout splenomegaly, according te four age groups

Gepmetric mean of eggs in individuals

% of splenomegaly in individuals

Age groups

(years) without splenomegaly with splenomegaly with 12-499 epg with = 500 epg
{n) mean = SD (n) mean = 5D {N .2 splen./N.o exam.) (N.o spien./MN.» exam.}
A 35 — 8 1135) 3562 = 5.2 (10) 9472 = 438~ (3/79) 38 (1/66) 108
B. 9 — 12 {150) 4863 =x= 4.3 (12) 5224 = 4.9 L 6/82) T3 (6/8hH 15
C. 13 — 18 (138) 5194 = 5.0 (13) 4774 = 3.8 (8/71) 113 (5/80) 6.3
D. = 17 (286) 2262 =+ 3.5 (18) 2538 + 43 (12/206} 5.8 (6/98) 6.1
BPE: BEES per gram, 2
*: stabistically significant difference (p < 0.05) tA = 1.89; 143 df* ; XA = 1.65; ldf
2
t = 0.1B; 160 dIi(NS); ¥ = .07 1df
B B
Z
t = 0.21; 149 Af{NS); X = 065 1ldf
C C
2
b = 4.33; 304 df(NS); X = 0.02; 1df
b D

DISCUSSION

Several authors studied the 8. mansoni egg
counts in relation to the splenomegaly in difer-
ent endemic areas, but it is difficult to compa-
re the results because the methods adopted in
these investigations are not standardized. SION-
GOK et al? verified in Kenya that the sple-

nomegalies 'were more freguent in individuals®

that presented higher 8. mansoni egg count in
the feces. Similar data were obtained by LEH-
MAN Jr. et al.17 in 5-14 years old individuals
living in Bahia (Brazil). BARRETO et all ve-
rified in Bahia that in 13-16 years old subjects
it 'was possible to stablish a correlation between
splenomegaly and higher excretion of eggs in
the stools, but not in younger ones. The rela-
tion between the egg count and the presence
of splenomegaly, otherwise, was not found in
other endemic areas in Brazil 61315 in Ugan-
dal® and in Kenya 2. '

KLOETZEL ¥ observed that the highest me-
dian of 8, manseni eggs in the population from
Garmeleira (Pernambuco, Brazil) was in the
second decade of life, as 'well as the percenta
ge of splenomegaly. BARBOSA! verified in
Curcuranas (Pernambuco) that the median ot
8. mansond epgs in patients with splenomegaly
was higher than the one ohserved in patients
without splenomegaly; the opposite was ob
served in Apua Preta, in the same State. In
Itanhomim (Minas Gerais), CONCEICAO* ob.
served that the median of eggs obtained in in-
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dividuals with splenomegaly was higher than
the one obtained in the controls.

COOK et al.s, surveying hospitalized chil-
dren from endemic areas in St. Lucia, verified
that their 5 cases of splenomegaly were among
those that presented higher egg count in the
feces. In the U.S.A,, WARREN et al¥ and
GREMILLION et al 2, surveying migrants from
endemic zones, did not observe important diffe-
rences in the egg counts between those who
presented or not splenomegaly. Similar data
were obtained by FERREIRA et al. 1l in Bra-
zilian hospitalized patients. In Sudan, SALIH
et al.?, also analysing hospitalized individuals,
concluded that most patients with splenomega-
ly presented higher S. mansoni egg counts in the
stools.

In the present investigation we studied the
ecological and individual levels of egg countsin
relation to splenomegaly in different age groups.
In relation to the ecological analysis (TABLE 1
and Fig. 1), our findings showed that there
was a clearly correspondence between higher -
mean egg counts angd higher percentages of
splenomegaly in the age groups 59 and 10-12
years, but not in the older ones. An other strik-
in aspeet is that in the central area there was
a deviation to the right of the percentage of
splenomegaly in different age groups when com-
pared to the environs.

It was showed in a previous paper? that
the percentage of splenomegaly and the geo-
metric mean of S. mansoni eggs had decreased
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in the center of Comercinho, while in the en-
virons they did not change within an interval
of seven years. In this way, the ecological data
of the present study suggest that: (a) the geo-
metric mean of the number of eggs in the age
group 5-14 may be an indicator of the severity
of schistosomiasis; (b) the deviation to the
proportion of splenomegaly may be an indica-
tor of the decrease of the severity of schisto-
somiasis in an endemic area.

In relation to the individual analysis, it was
found that only in the youngest individunals (5-8
or 5-8 years of age) the splenomegaly was relat-
ed with higher mean egg counts in the feces,
having been a premature tendency to the de-
crease of excretion of eggs in the patients with
splenomegaly ‘when compared to the controls.
In fact, the mean of S. mansoni eggs in indi-
viduals with splenomegaly decreased in the age
groups 912 or 10-14, while in those without
splenomegaly the decrease of the egg counts
was observed only in the oldest individuals (=
15 or = 17 years of age) (TABLES II and III).

CHEEVER 3 verified through necropsies that
there was an apparent reduction in the num-
ber of eggs per worm pair in the feces of ca.
davers with Symmer’s fibrosis, when compared
to the “asymptomatic” cases. COSTA et als
found out a relative diminution of the egg ex-
cretion in children that developed splenomega-
ly, when compared to those that remained
without splenomegaly within a seven year in-
terval. The results of the present study are
consistent 'with these observations and suggest
that the ecological data are better indicator of
the severity of schistosomiasis in endemic areas,
as the decrease of 'the 8. mansoni egg counts
in the feces of patients with splenomegaly may
be a confounding variable for the individual
analysis. i

RESUMO

Eéplenomegaﬁa' em relaciio 4 contagem de ovos
i de Schistosoma mansoni: um estudo

(‘ de populacio

Um estudo seccional da esquistossomose foi

realizado em Comercinho, cidade de 1474 ha-

bitantes situada no Estado de Minas Cerais

(Brasil).  Foram feitos exames de fezes pelo

método de Kaio.Katz e exame clinico em, res-

pectivamente, 90% da populagio e em 84% dos
individuos com mais de 2 anos de idade. As
andlises de correlacdo ecoldgica e de caracte-
risticas individuais {caso-controle) foram usa-
das para investigar & relagdo entre a presenca
de esplenomegalia e 2 “intensidade” da infec.
¢Ao pelo 8. mansoni em diferentes faixas etd-
rias. Na andlise ecolgica observou-se ums ni-
tida correspondéncia entre maior meédia geo-
métrica de ovos e maior indice de esplenomega-
lia nas faixas etdrias de 5.9 e 10-14 anos. No
estudo de caracteristicas individuais verificou-
se que 86 nos individuos mais jovens (58 ou
5-9 anos) havia maior média de ovos entre os
que apreseniavam esplenomegalia, sendo que
05 pacientes com esplenomegalia apresentaram
uma tendéncia para diminuir a sua eliminacio
de ovos nas fezes guando & idade aumentou.
Isto sugere gue os resultados obtidos através
da andlise ecolégica sio melhores indicadores
da gravidade da esquistossomose em zonas
endémicas, urma vez gue a reducio do mimerc
de ovos nas fezes dos pacientes com espleno-
megalia pode distorcer os resultados  obtidos
em estudos de caso-controle ou de caracteristi-
cas individoais.
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