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INTRODUCTION

Schistosomiasis is a chronic parasitic disease caused by a
trematode blood fluke of the genus schistosoma that belongs
to the schistosomatidae family. The ancient Egyptians
contracted the disease more than 4 000 years ago. It was
recognized through haematuria, the main sign of urinary
bilharziasis was recorded in the Kahun papyrus 1900 B.C. as
“&-ad" diseasd.

One of the milestone events in the history of bilharziasis
occurred in 1851, Theodor Bilharz, a German physician
working at Cairo Medical School, saw the fluke in the
mesenteric veins of post-mortem of an Egyptian boy!?, then
described two types of ova, one with aterminal spine, and the
other with alateral spine, which he considered to be the mature
and immature ova, respectively, produced by the female worms
of the same species?.

The controversy wasfinally settled by L eiper (1915-1918),
when he demonstrated the presence of two species of Bilharzia
that were different with regard to the morphology of the adult
worms, the type of ova, the molluscan intermediate host, and the
human habitat (i.e. the urogenital versusthe intestina tract)“.

Another milestone was the introduction by McDonagh
(1918), of antimony asan antibilharzid agent, and the popularization
of the drug by Christopherson (1918) in Egypt> €.

In thelife cycle, the adult wormslive in terminal venules
of thebowd (Smansoni, Sjaponicum) or bladder (S haematobium).
When eggs passed in feces or urine reach fresh water, alarval
formisreleased that subsequently infects snails, theintermediate
host. After development, infective larvae (cercariae) leave the
snails, enter water, and infect exposed persons through the skin
or mucous membranes. After penetration, the cercariae become
“schistosomula’ that reach the portal circulation in the liver,
wherethey rapidly mature. After afew weeks, adult worms pair,
mate, and migrate mainly to terminal venules of specific veins,
where females deposit their eggs. By means of Iytic secretions,
some eggs reach the lumen of the bowel or bladder and are
passed with feces or urine. Others are retained in the bowel or
bladder wall, while till others are carried in the circulation to
the liver, lung, and (less often) to other tissues.

PATHOGENESIS

Schistosomiasis is characterized by the formation of
inflammatory granulomas around deposited parasite eggs”.

Granulomaformation is a cell-mediated immune response that
is dependent on CD4* T cells sensitized to schistosomal egg
antigeng® 9. ThisT cell-mediated granulomatous response gets
to the peak between 8 and 10 wk after exposure in mice. This
acute stage granuloma is characterized by dense cellularity
and maximum cytokine production!”*, As the infection
progresses into the chronic stage (16-20 wk postinfection),
cytokine production and cellularity decrease while the fibrotic
components of the immunopathologic process increase 014,
Thus the end result of host responses to schistosome eggs in
the liver is advanced portal fibrosis with dense deposits of
collagensin greatly expanded portal tracts.

Hepatosplenic schistosomiasis (HSS)

Schistosomal involvement of the liver is an excellent model of
the study of immunologicliver injury, fibrosis and hemodynamic
disturbances in the absence of parenchymal injury™2. It may
occur with all species of human schistosomiasis but is
especially severe with S. mansoni and S. japonicum, both in
acute and chronic phases of the diseasg®3.

HSS is a chronic liver disease characterized by
granulomatous reaction, portal fibrosis, pre-sinusoidal portal
hypertension, splenomegaly, hypersplenism, esophageal
varices and haemorrhage!®. The relative risk to develop
hepatosplenomegaly in personsinfected with S mansoni have
been reported in correlation with HLA-A1 and B51*%,

In advanced HSS, there is excess collagen deposition,
mainly in the portal tract and Disse’ s space with obstruction
of sinusoidal fenestration, resulting in fibrosis and
capillarization of sinusoidd*®. According to whether the larger
or small portal tract is mainly involved, Hashem* classified
schistosomal hepatic fibrosis into coarse (first described by
Symmersin 1903)18 and fine types.

The term schistosomal cirrhosis is no longer used, as
nodular regeneration and diffuse distortion of hepatic lobular
architecture are not the features of hepatic schistosomiasis.
The parenchyma between fibrotic areas is typically well
preserved, correlating with the maintenance of nearly normal
hepatic function, one of the clinical hallmarks of HSS,

Diagnostic procedures include demonstration of ovain
stool or inrectal snip, ultrasonography of theliver which reveals
characteristic periportal fibrosis and sometimes distention of
portal and splenic veins exceeding 12 or 10 mm width
respectively, upper Gl endoscopy which demonstrates
esophageal and/or fundal varicesand finally liver biopsy which
shows Symmer’ sor pipe-stem fibrosis.

Concomitant infections with schistosomiasis

Several authorsreported ahigher frequency of chronic hepatitis
B or C in patients with hepatosplenic schistosomiasisthan in
normal control subjectd?®>®1, A statistical correlation between
previous parenteral therapy for schistosomiasis and the
presence of HBsAg and HCV-Ab were reported in many
studies®?9, |t was also proposed that these patients had an
impaired immune response that enhanced their susceptibility
to becoming chronic carriers?). Concomitant infection with
both schistosomiasis and hepatitis B or C causes more severe
liver disease than infection with schistosomiasis alone®!. The
prognosis for this group of patients was worse than that
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Figure 1 Impact of pathogenic mechanisms, therapeutic and control meaures of schistosomiasis on the liver (El-Zayadi, 1998).

observed by either schistosomiasis or chronic hepatitis B or C
asisolated problems?!,

Depressed immunity may also account for chronic
salmonellosis infection that often complicates advanced
hepatosplenic schistosomiasis. There are prolonged fever and
positive blood culture lasting for months and raised level of
transaminases as a manifestation of non-specific hepatitis. It
can only be cured by both antibacterial and antischistosomal
agentd®,

Curse of schistosomiasis on Egyptian liver

The curse of schistosomiasis on the liver involves both direct
offensive effect aswell as indirect effect of both intravenous
therapy and molluscicides used for combating the snail
intermediate hosts. The direct effect is represented by ova
deposition in the portal tributaries with granuloma formation,
which is replaced overtime by periportal fibrosis and
hepatosplenomegaly. Subsequently, portal hypertension may
result in the development of esophageal varices and variceal
bleeding. Ascites and hepatic coma are the end-stage findings.
The indirect effect is represented by both transmission of
hepatitis B and hepatitis C through improperly sterilized glass
syringes®! used at that time. In the meantime schistosomiasis
induced immune suppression could result in increased
persistence of viraemia following acute infection of both
hepatitis B and C*2. This could partially explain the increased
prevalence of HCV in Egypt. El-Zayadi et al., 1986!* pointed
out that the hepatotoxic effect of K antimony tartarate (tartar
emetic) was a heavy metal like arsenic used as therapy in the
development of portal fibrosis and angiosarcoma. Furthermore,
the spray of cupper sulphate in canals to combat the snail
intermediate hosts has been proved to have ahepatotoxic effect

which was incriminated in the pathogenesis of angiosarcoma,
hepatocel lular carcinoma and cirrhosis®.(Figure 1).

Recently, this gloomy picture has been dramatically
changed with adoption of effective control measures and the
use of oral therapy for schistosomiasis. In the meantime, the
use of disposable syringes has reduced therisk of transmission
of HBV and HCV.

REFERENCES

1  Badr M. Detection of bladder cancer. In: El-Bolkany, Chu Ed.
Bladder cancer. Al-Ahram Press 1981: 1

2 Bilharz T. Fernere Beobachtungen iiber das die Pfortader des
Menschen bewohnende Distomum haematobium und sein
Verhaltnis zu gewissen pathologischen Bildungen. Z wiss Zool
1852; 4: 72

3 Bilharz T. Em Beitrag zur Helminthographia humana nebst

Bemerkungen von Prof. C. Th. V. Siebold. Z wiss Zool 1852; 4: 72

Leiper R. Report on the results of the Bilharzia mission to Egypt.

JRoy Army Med Corps 1918; 30: 235

5 McDonagh J. Antimony in bilharzia. Lancet 1918; 11: 371

6 Christopherson J. Intravenous injection of antimonium
tartaratum in bilharziosis. Brit Med J 1918; 2: 652

7  Boros DL. Immunopathology of Schistosoma mansoni infection.
Clin Microbiol Rev 1989; 2: 250

8  Mathew RC, Boros DL. Anti-L3T4 antibody treatment suppresses
hepatic granuloma formation and abrogates antigen-induced
interleukin-2 production in Schistosoma mansoni infection. In-
fect Immun 1986; 54: 820

9 lacomini J, Ricklan DE, Stadecker MJ. T cells expressing the

gamma delta T cell receptor are not required for egg granuloma

formation in schistosomiasis. Eur J Immunol 1995; 25: 884

Boros DL, Pelley RP, Warren KS. Spontaneous modulation of

granulomatous hypersensitivity in schistosomiasis mansoni. J

10



El-Zayadi AR. Schistosomiasis

1081

11

12

13

14

15

16

17

18

19

20

21

22

23

Immunol 1975; 114: 1437

Doughty BL, Phillips SM. Delayed hypersensitivity granuloma
formation and modulation around Schistosoma mansoni eggs in
vitro Il. Regulatory T cell subsets. J Immunol 1982; 128: 37
Dunn MA, Kamel R. Hepatic Schistosomiasis. Hepatology 1981;
6: 653-661

El-Rooby A. Management of hepatic Schistosomiasis. Semin Liver
Dis 1985; 3: 263-276

Zimmon DS, Kessler RE. Effect of portal venous blood flow di-
version on portal pressure. J Clin Invest 1980; 65: 1388-1397
Salam EA, Ishaac S, Mahmoud AA. Histocompatability-linked
susceptibility for hepatosplenomegaly in Human schistosomia-
sis mansoni. J Immunol 1979; 123: 1829-1831

Grimand JA, Borojevic R. Chronic human Schistosomiasis
mansoni. Pathology of the Disse”s space. Lab Invest 1977; 19: 77
Hashem M. The etiology and pathogenesis of the endemic form
of hepatosplenomegaly, “Egyptian splenomegaly”. J Egypt Med
Assoc 1947: 30-48

Symmers WSTC. Note on a new form of liver cirrhosis due to
the presence of ova of Bilharzia haematobium. J Pathol Bacteriol
1904; 9: 237-239

Nash TE, Cheever AW, Ottesen EA, Cook JA. Schistosome infec-
tion in humans: perspectives and recent findings. Ann Intern Med
1982; 97: 740-754

Lyra LG, Reboucas G, Andrade ZA. Hepatitis B surface antigen
carrier state in hepatosplenic schistosomiasis. Gastroenterology
1976; 71: 641-645

Zakaria S, El Rasiky E, El-Kalouby A. Prevalence of HBsAg in
schistosomiasis: B-Frequency in various stages of schistosomiasis.
Egypt J Bilhariz 1979; 6: 11-19

El-Badrawy N, EI-Rooby A, Hunter S. Association of HBsAg with
hepatosplenic schistosomiasis. I1- A clinico-pathological study
of HBsAg and Anti-HBs in serum. J Egypt Med Assoc 1983; 66:
571-582

Habib M, Mohamed MK, Abdel-Aziz F, Magder LS, Abdel-

24

25

26

27

28

29

30

31

32

33

34

Hamid M, Gamil F, Madkour S, Mikhail NN, Anwar W,
Strickland GT, Fix AD, Sallam I. Hepatitis C virus infection in a
community in the Nile Delta: Risk factors for seropositivity.
Hepatology 2001; 33: 248-253

Hyams KC, Mansour MM, Massoud A, Dunn MA. Parenteral
antischistosomal therapy: A potential risk factor for hepatitis B
infection. J Med Virol 1987; 23: 109-114

El-Zayadi A, Massoud A, El-Fekhfakh E, Massoud M. Prevalence
of hepatitis B surface antigen among urinary schistosomal pa-
tients receiving frequent parenteral antischistosomal therapy. J
Egypt Soc Parasitol 1984; 14: 61-64

Al-Arabi MA, Hyams KC, Mahgoub M, Al-Hag AA, EI-Ghorab
N. Non-A, non-B hepatitis in Omdurman, Sudan. J Med Virol 1987;
21:217-222

Ganem D. Persistent infection of humans with hepatitis B virus:
mechanisms and consequences. Rev Inf Dis 1982; 4: 1026-1047
Bassily S, Dunn MA, Farid Z, Kilpatrick MD, El-Masry NA,
Kamel LA, El-Alamy M, Murphy BL. Chronic hepatitis B in pa-
tients with Schistosoma mansoni. J Trop Med Hyg 1983; 86: 67-71
Theilmann L, Nour El Din SM, Seitz HK, Kommerell B, Gmelin
K. Prevalence of antibodies to hepatitis C virus in sera from Egyp-
tian patients with schistosomiasis. Gastroenterol 1990; 98: A 640
Bassily S, Farid Z, Hassan A. Prolonged Salmonella bacteremia
in Egyptian farmers. J Egypt Med Assoc 1974; 57: 490-497
Madwar MA, El-Tahawy M, Strickland GT. The relationship be-
tween uncomplicated schistosomiasis and hepatitis B infection.
Trans R Soc Trop Med Hyg 1989; 83: 233-236

Ghaffar YA, Fattah SA, Kamel M, Badr RM, Mahomed FF,
Strickland GT. The impact of endemic schistosomiasis on acute
viral hepatitis. Am J Trop Med Hyg 1991; 45: 743-750

El-Zayadi A, Khalil A, EI-Samny N, Hamza MR, Selim O. He-
patic angiosarcoma among Egyptian farmers exposed to
pesticides. Hepatogastroenterology 1986; 33: 148-150

Pimentel JC, Menezes AP. Liver disease in vineyardsprayers.
Gastroenterology 1977; 77: 275

Edited by Xu XQ and Wang XL Proofread by Xu FM



