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Schistosomiasis and Associated Infections
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In hospital-based series viral hepatitis B has been frequently described in association with schisto-
somiasis whilst in field-based studies the association has not been confirmed. The association betweel
schistosomiasis arfdlalmonelldacteraemia has been well documented. More recently, acute schistoso-
miasis has been shown to be a facilitating factor in the genesis of pyogenic liver abscesses caused b
Staphylococcus aureusew evidences indicate an interaction between the acquired immunodeficiency
syndrome (AIDS) and schistosomiasis. In this paper, data on the association of schistosomiasis with
other infections are updated.
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ASSOCIATION WITH VIRAL HEPATITIS B travenous or parenteral drugs or blood transfusions
. . . . .__(Madwar et al. 1989).
Patients with hepatosplenic schlstosomlas& Some patients were negative for HBsAg but

have been reported to be more frequent carriers ré N . ; ) .
o : : ; d the typical liver biopsy histological picture of
hepatitis B surface antigen than patients with othetc?hroniC active hepatitis (Coelho et al. 1985); the

forms of schistosomiasis or uninfected individu- . X
als (Lambertucci 1993). role of hepatitis C or the existence of other

It is generally accepted th&chistosoma aetiological factors should be investigated (Pereira

h X . .etal. 1997).
mansoninfection alone does not lead to cirrhosis™ | " "L L study, treatment of schistoso-

or chronic active hepatitis. Interaction betweer;lniasis with oxamniquine did not result in disap-

hepatitis B virus (HBV) an&. mansoninfection . .
: arance of the antigenaemia (Lyra et al. 1976).
was suggested to cause a more serious form RF Studies from Egypt suggest that patients with

chronic liver disease (Bassily et al. 1979). I"Ve'hepatosplenic schistosomiasis and infant born to

glfogﬁ r):)ﬁitgdr:gs ar;ﬁi\;e asnhdovr\llg ;is(;ggg&agt 'enncsr:?(§§others with active schistosomiasis present a weak
P P P r failed response to the hepatitis B vacccine

in S. mansoninfected subjects (Lyra et al. 1976, : ,
Chen & Mott 1988). Patients with this dual infec-(cggﬁfrg;t%nal' 1989, 1990). These studies await

tion more often develop jaundice, intractable as- L . :
cites and hepatic failure. The clinical management The positive relationship between HBV a8d
ansoniinfection has been questioned by a few

is more complicated and the prognosis more . :
guarded than for chronic hepatosplenic schistos{gr)lve":’tlgators (Serufo & Lambertucci 1997).

miasis alone omingo et al. (1983) studying a nonhospitalized

Different reasons have been advanced to a opulation found no.d|fferenc.e_ In HBV exposure
count for theS. mansorhepatitis B association: and HB surface antigen positivity between indi-
(1) impaired cell-mediated immunity which re-\r/]'duaatlsswllé?]i' Jda}ggglsceun;':;e?r;[gci’d&ﬁgj%ﬁ%wt
duces host resistance (Lyra et al. 1976, Colley P P ’

al. 1986); (2) low socioeconomic conditions and i c2CTase %) TSR e,
educational levels which increase the risk of ex-

posure; (3) repeated treatments in the past with irg(%%olrtfggflrg)m Egypt (Hyams et al. 1986, Eltoum
Summing-up, in hospital-based studies the car-

rier rate of HBV in patients with hepatosplenic
X _ schistosomiasis was higher than in the controls,
Partially supported by CNPq/Brazil. ‘whilst in field-based studies an association between
Corresponding author. Fax: +55-31-273.4985. E-maifhege organisms has not been found (Serufo 1997).
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ASSOCIATION WITH SALMONELLA Brazilian studies (Lambertucci et al. 1988), and

Chronic persister8almonellsdbacteraemia has before accepting this as a distinct pattern it would
been described in association wghmansonin- € desirable to define the importance of concomi-
fection (Neves & Martins 1967, Salih et al. 1977)tant S. haematobiunmfection in the pathologic
The most common characteristics of the clinicalindings reported in patients from Egypt; (2) those
syndrome are: (i) an indolent febrile disease (frony/ith overt glomerular disease, usually prolifera-
several weeks to a few years); (ii) bacteraemia witve glomerulonephritis with minimal or no base-
one of many species of the ger@amonellaiiy MeNt membrane thickening, being the nephritic
chronic active schistosomiasis. It occurs most confyndrome the presenting clinical picture
monly in males between the ages of 10 and dbambertucci et al. 1988). . .
years. Patients complain of fatigue, malaise, weight '€ association d&. mansoniwith Escheri-
loss and fever. Even with bacteraemia for man§ia coli has also been described (Teixeira et al.
months they do not look toxaemic; hepatosplenom-2/6, Farid et al. 1984). After months of febrile
egaly has been described in most cases, but maayacks. treatment with co-trimoxazole or

patients with the hepatointestinal form have alsfagsgﬁgg"ili]”cﬁ”eowed by antischistosomal drugs
presented with the syndrome. Oedema and a petes Rocha et al. (1968) inoculat&dcoliinto mice

chial rash on the lower limbs are common. Pros-r vi v infected witls. mansoniand observed
tration and delirium never occur. Localized infecPr€VIously iniecte -mansoniand observe

tions, as are found in the osteomyelitis of Sicklfacteraemla and liver abscesses in the experimen-

cell disease, and chronic cholecystitis do not o al group. The formation of abscesses was inter-

cur. The clinical features of this peculiar associd'€
tion have been described as being more like kalglt'ﬁ:h b f f bact ia due t
azar than typhoid fever (Lambertucci et al. 1991a}3ram-engu£iv2r boac(t::ﬁzsogherat(r:l ;;?rirgéaellauee 0

Salmonellaare easily recovered from the blood; gal . L
E\;ould not increase since it is known that most

reted as being derived from suppurative cholan-

in 25% of cases they have also been isolated fro : : L :
the faeces or urine. The Widal test, positive in 2500ram—negat|ve organisms parasitize and kill the

of cases, is not helpful in the diagnosis of the Syﬁ_cmstosomes (Ottens & Dickerson 1972).
drome (Lambertucci et al. 1985a). EosinophiligaSSOCIATION WITH STAPHYLOCOCCUS AUREUS

increases after treatment Wi.th antibiotics. _ Graham and Orr (1950) described the case of
The bacteria are found in the tegument or i, gngjish Army officer who develope®aaureus
the intestinal tract d. mansonadult worms. The liver abscess associated with schistosomiasis and
role of schistosomes as a source and vehicle gf,ggeted that the liver damage caused by schisto-
Salmonellanfection has been suggested (Lo Verdg,miasis may have paved the way for a subsequent
et al. 1980), and sera from patients with,ggenic infection. Lambertucci et al. (1990) de-
hepatosplenic schistosomiasis were found to ha¥iped the cases of two children with skin pus-
reduced antibody activities agairgsttyphiandS.  yjes and acute schistosomiasis who also developed
cholerasws:ompared with r_lormal controls (ROChamuItipIe pyogenic liver abscesses causedSby
etal. 1971, Muniz-Junqueira et al. 1996).  gayreus Liver abscesses were duplicated in the
Mortality is rare, and the response to antibioti¢nrine model of schistosomiasis when mice were
therapy is dramatic. However, recurr8almonella  jnjected with the bacteria 60 days after receiving
bacteraemia is common if the underlying schistosercariae 0. mansoniMore recently Teixeira et
some disease is not treated. Effective treatment gf (1996) have confirmed and extended our initial
schistosomiasis alone deprives S@monellaof  fingings. Lima and Maluf (1995) have also reported
favourable foci for growth and eliminates both in-3 case in a patient with chronic schistosomiasis.
fections in more than 90% of the cases The medical charts of 50 patients with pyogenic
(Lambertucci et al. 1985b). _ . _liver abscesses who were admitted to three gen-
Renal involvement is common in patients Withera| hospitals of Belo Horizonte, State of Minas
Salmonella-S. mansomissociation. At least two Gerais, in Brazil, during a period of ten years, were
patterns of clinical and histological renal involvereviewed retrospectively by Lambertucci et al.
ment have been d_escribed. Barsoum et a|(197zl,991b) Demographic information, chief com-
in Egypt, categorized thelalmonellapositive  plaints, clinical and laboratory findings, and re-
cases in two groups: (1) those with clinical, labosponse to treatment were recorded. The age range
ratory and histological evidence of interstitial nephvaried from 2 to 79 years (41% were younger than
ropathy, without glomerular involvement, that15). The main presenting complaints were fever
probably resulted fron®almonellapyelonephri- and abdominal pain. Eosinophilia was observed in
tis. These findings have not been confirmed bys cases (30%). Parasitological stool examination
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was obtained from 28 patients with liver abscessesaumatism and immunosuppressive disease (Moss
and in 20 (71%) the following agents were identi& Pysher 1981).
fied in the stoolsS. manson(36%),Strongyloides In some areas of Brazil, however, pyogenic
stercoralis (21%), Ascaris lumbricoideg18%), liver abscesses have been more frequently observed
Entamoeba histolyticéd%). Ultrasonography had in young individuals (mostly under 15 years of
a major role in the diagnosis of liver abscesses aiagje), and. aureudhas been the main bacteria cul-
in treatment, directing the percutaneous drainagared of aspirates from the abscesses. Acute schis-
of the purulent collections. Culture of the materiatosomiasis, and migrating larvae of other parasitic
obtained during surgery or by percutaneous pundiseasesAscaris, Strongyloides, Toxocarhave
ture in 30 patients revealef: aureug14 cases), been implicated as facilitating factors in the gen-
S.viridans (2 cases), Gram-negative bacteria (‘®sis of pyogenic liver abscesses and staphylococ-
cases), the association of Gram-positive and Graroal infections (Lambertucci et al. 1990, Musso et
negative (2 cases). Two out of the 5 patients sull. 1996, Teixeira et al. 1996, Lambertucci 1996).
mitted to liver b|ops_y had the _necrotlc—exudanngSSOCIATION WITH HIV
granulomata of schistosomiasis. The authors con-
clude that schistosomiasis and migrating larvae of The basis for expecting interactions between
other parasitic disease#.(lumbricoides S. HIV infection and schistosomiasis derives largely
stercoralis, Toxocarpmay be a predisposing fac- from our knowledge of the immunology of schis-
tor for pyogenic liver abscesses. tosomiasis and of the effects of HIV on the im-
Some mechanisms have been proposed agrane system. HIV infection causes progressive
probable explanation for the association of schiglisruption of the immune system with a gradual
tosomiasis and pyogenic liver abscesses: (1) livéll in the number of CD4-positive lymphocytes
necrosis caused by eggs or dead worms of and increasing functional impairment of cell-me-
mansonicould be colonized by bacteria; (2) therediated immunityln vitro, HIV becomes activated
is transient impairment of the cell mediated immuwhen host lymphocytes or macrophages are stimu-
nity in the acute phase of schistosomiasis in anliated by antigens or mitogens.
mal models (Araijo et al. 1977); (3) the literature Data on the behaviour of schistosomiasis in the
contains several reports of cases of recurrent ilmmunosuppressed host are rather scarce. Itis pos-
fections caused b§. aureusn the presence of high sible to consider at least four areas of clinical in-
IgE levels in the serum (Galandiuk et al. 1995ierest concerning this new scenario (Lambertucci
Lambertucci 1996), and high serum IgE levels havé& Neves et al. 1993): (1) depression of cell-medi-
been reported in acute schistosomiasis. ated immune response in the host diminishes
We have noticed regional differences in thgranulomatous responseSomansongggs. Mice
clinical presentation of liver abscesses in SoutBxperimentally infected witls. mansonand im-
America when compared to northern countrieghunosuppressed by drugs or thymectomy develop
(Huang et al. 1996). Nowadays, in developed coumhffuse and severe hepatitis. Climent et al. (1994)
tries, pyogenic liver abscesses are more often fourieported the postmortem histopathological changes
in individuals of middle age or older, especiallyin 100 patients with AIDS who died in Puerto Rico
those who have underlying biliary tract diseasesom 1982 to 1991. Ten out of their 100 patients
with obstruction and bile stasis that favour infechad schistosomiasis mansoni and all showed mini-
tion. Before antibiotics, appendicitis with bacte-mal inflammatory or granulomatous tissue reac-
rial seeding of the liver through the portal vein wagion. Lambertucci and Neves (1993) reported the
a frequent cause. Pyogenic liver abscesses secondmplete absence of granulomatous response to
ary to intestinal diseases are well recognized i&ggs and severe hepatic necrosis in a patient who
patients with a variety of disorders includingdied with theSalmonella-Smansoniassociation
Crohn’s disease and diverticulitis. Penetratingnd was found at autopsy to have, in addition, dis-
wounds to the liver may also lead to abscessedgminated tuberculosis afd mansonéeggs scat-
Pyogenic liver abscess is frequenly polimicrobialtered in multiple organs. The migration of worms
Gram-negative enteric bacteria, especiillgoli to different organs in the human body may explain
Klebsiella pneumonia&treptococcus fecaliand  the finding of a great number of eggs in unusual
Proteus vulgaris are major contributors places. This hypothesis implies that the immune
(McDonald et al. 1984). Infection by multiple or-system is important in keeping the adult worms of
ganisms is frequent. S. mansonéonfined to the mesenteric vessels; (2)
Also, in developed countries, hepatic abscessé@mbertucci and Rayes (unpublished observation)
are rare in children but, when present, they occirave examined the cases of two young men with
up to 5 years of age and can be associated wii@monellebacteraemia, active schistosomiasis and
thrombophlebitis of the umbilical vein, abdominalthe acquired immunodeficiency syndrome. Liver
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biopsy specimens obtained during laparoscopy &foelho HSM, Fogaga HS, Hercules HC, Carneiro AJV,
one patient revealed in the periportal area poorly Lemme EMO, Toledo JA 1985. Chronic hepatitis
formed granulomata arour® mansonéeggs and aS|SOCia|tetd to Pedpat(;slpéenic ;;Egtzsflmdifis- Clini-
hepatitis of moderate intensity. Treatment of schis. C&/-évolutive study or 19 casest 4.
tosomiasis alone induced consistent clinical im=°ley DG, Garcia AA, Lambertucci JR, Parra JC, Katz
N, Rocha RS, Gazzinelli G 1986. Immune responses
provement an.c.i eveptual cure of.b.ﬁihlmonella during human schistosomiasis. XII. Differential re-
andS. mansorinfections. Recognition of thgal- sponsiveness in patients with hepatosplenic disease.
monella-S. mansorassociation in patients with  am J Trop Med Hyg 3593-802.
AIDS should not be easy because the presentimgenhoff MJ, Hassounah O, Murare H, Bain J, Lucas S
signs and symptoms (diarrhoea, prolonged fever, 1986. The schistosome egg granuloma: immunopa-
hepatosplenomegaly and weight loss) have been thology in the cause of host protection or parasite
described in patients with AIDS alone. The asso- survival?Trans R Soc Trop Med Hyg :8803-514.
ciation may help to explain the high prevalence dpoenhoff MJ, Modha J, Lambertucci JR, McLaren DJ
Salmonellabacteraemia in AIDS patients from éi?;éigl“io'g“ar;‘#”l%dleSPe”dence of chemotherapy.
Africa (Gilks etal. 1992); (3) egg output decreaseg  ino "r 5 " [ingao AL, Tiu E, Lao JY, Olveda RM
sharply in mice experimentally infected wigh

iand i d by d 1983. HBV exposure and HBsSAg positive rates in
mansoniand iImmunosuppressed Dy drugs oOr  gchistosomiasis japonica: study in a Philippine com-

thymectomy (Doenhoff et al. 1986). A wellformed  mynity endemic for both infectionSoutheast Asian
granuloma facilitates the migration of eggs in the  j Trop Med Publ Hith 14456-462.

host tissues. Without granuloma formati@®, Eltoum IA, Ghalib HW, Al-Gadir AF, Suleiman SM,
mansonieggs do not reach (or only in small num- Homeida MMA 1991. Lack of association between
bers) the gut lumen. Diagnosis of schistosomiasis, schistosomiasis and hepatitis B virus infection in
based on parasitological stool examination, in this Sez'g'\é‘insazg” area, Sudaftans R Soc Trop Med
context, should be reexamined. Rectal or liver bi- Y9 “OL. - .
opsies, and ELISA tests for circulating antigen arid Z, Trabolsi B, Hafez A 1984&scherichia coli

. : bacteraemia in chronic schistosomiagian Trop
would represent an alternative to stool examina- , - "'5- = i 78661-662.

tion in such cases. Studies in patients with AID$; 5andiuk S, Gardner SA, Heinzelmann M 1995. Con-
and low CD4 cell counts are mostly needed either  giituent analysis may permit improved diagnosis of

to confirm or exclude this interesting hypothesis; intra-abdominal abscessm J Surg 17:835-339.

(4) in mice infected witls. mansorénd immuno- Ghaffar YA, Kamel M, El-Sobky M, Bahnasy R,
suppressed by thymectomy, the efficacy of Strickland GT 1989. Response to hepatitis B vac-
schistosomicides is decreased (Lambertucci et al. cine in infants born to mothers with schistosomia-
1989, Doenhoff et al. 1991). Failure to respond tgh 5?-'—32062227'2'\-/' Wahab A Doraham LS. Saleh
oxamniquine or praziquantel, in the usual dose§narar YA, kamel M, Vanhab A, Dorgham Lo, Sale
is to be expected in the immunocompromised host MS: El Deed AS 1990. Hepatitis B vaccination in
. ' . . N children infected wittfSchistosoma mansomiorre-
infected withS. mansoniSo far, this possibility in

. - . lation with ultrasonographic datAm J Trop Med
AIDS patients remains speculative. Hylg 4;\”516%519. grapht P
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