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Case Report 

Liver Schistosomiasis and Primary Biliary Cirrhosis 
A C l i n i e o - P a t h o l o g i c a l  S t u d y  
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Summary. The case of a patient suffering from liver schistosomiasis diagnosed by liver 
biopsies is presented. There were also lesions in the liver suggestive of non-suppurative 
destructive cholangitis and the serum-immunological studies strengthened the diagnosis of 
primary biliary cirrhosis. The co-existence of these two affections and their possible inter- 
relationship are discussed. The authors further discussed some clinical, biochemical, immuno- 
logical and pathological aspects of these two conditions and evoked the eventuality of an 
auto-immune type of hepatic affection triggered by the presence of the sehistosome eggs. 

Key words: Liver - -  Schistosomiasis - -  Primary Biliary Cirrhosis - -  Antimitochondrial 
Antibodies. 

T h e  fac i l i ty  of i n t e r n a t i o n a l  t r ave l ,  t h e  c o n s t a n t  m o v e m e n t  of peop le  b e t w e e n  

a n d  w i t h i n  c o n t i n e n t s  and  t h r o u g h  d i f f e ren t  c l imat ic  reg ions  c rea te  n u m e r o u s  

med ica l  p r o b l e m s  a n d  d iag lms t i e  diff icul t ies .  

The distribution of schistosomiasis, a parasitic disease of tropical and subtropical regions, 
is well defined. However, there are more and more eases being described outside these regions, 
which have been to some extent overlooked (Bianehi and Carnieri, 1970; Hamzei, 1971; 
Woodruff, 1970). In fact, there are four known types (S. mansoni, S. haematobium, S. japoni- 
cum, S. interealatum) which affect man (Blanc and Nosny, 1967). The common histological 
lesions due to the four species of this parasite in various organs are well described (Edington 
and Gilles, 1969) and detailed descriptions of the different aspects of liver involvement 
in the various forms leading, in some instances, to fine fibrosis or the "clay-pipe-stem" 
cirrhosis described by Symmers in 1904 are well documented (Cheever and Andrade, 1967; 
Edington and Gilles, 1969; Manson-Bahr, 1966). In recent years, interest has shifted to 
the immunologic aspects of the disease (Smithers, 1972; Warren, 1972), and several authors 
have observed modifications of the immnnoglobulins, or even the presence of anti-liver 
antibodies in certain instances of bilharziM liver fibrosis (Antunes et al., 1971; Bassily et al., 
1973; Ghanem et al., 1970). 

T h e  assoc ia t ion  of h e p a t i c  sch is tosomias i s  a n d  acu t e  v i ra l  h e p a t i t i s  has  b e e n  

desc r ibed  (Menhem et al., 1973), b u t  we were  u n a b l e  to  f ind  in t he  l i t e r a tu r e  

an  assoc ia t ion  w i t h  t h e  s y n d r o m e  of p r i m a r y  b i l i a ry  cirrhosis .  Such  an  assoc ia t ion  

a n d  i ts  i m m u n o l o g i c a l  imp l i ca t ions  h a v e  p r o m p t e d  this  repor t .  

Case His to ry  

A 54 year-old Swiss housewife was admitted in January 1972 to investigate the origin 
of a severe osteoporosis with vertebral collapses and an elevated alkaline phosphatase. She 
had noticeable back pains for one year and has had a history of Raynaud's phenomenon 
since 1946. During the last 5 years she had travelled to Morocco, Madeira and the Canary 
Islands during her holidays. 

On fphysical examination, there were no significant findings. Blood pressure was 120/ 
80 mm Hg and the pulse rate was 80/min. Temperature was normal. The thoracic spine 
was painful on percussion but there were no neurological signs on compression. 
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Table 1 

1972 1973 

Jan. March June Oct. April August 

Alc. phosphat. (15-54 U/l) 500 340 225 - -  345 226 
Tot. bilirub. (10 mg/1) 12.2 9.9 11.4 - -  11.7 14.2 
SGO/SGP (17 U/l) 33/33 11/25 33/32 - -  26/33 18/14 

Tot. prot. (63-78 g/l) 88.6 81.8 73.8 78 78.8 77.8 
Albumin (46.1-61.3%) 47 46.7 49.5 46.7 47.3 43.8 
Alpha 1 glob. (1.9-4.1%) 4.3 6.5 5.9 6.2 2.4 3.7 
Alpha 2 (8.7-15.9%) 12.5 12.9 10.8 13.4 14.3 17.4 
Beta (11.2-19.2%) 16.8 16.2 15.8 16.8 19.1 16.1 
Gamma (11.2-20.4%) 19.4 17.7 18.0 16.9 16.9 19.0 

IgM (126 =L 100 rag-%) 1040 520 380 568 310 410 
IgA (195 :~ 135 mg-%) 708 630 570 612 800 738 
IgG (1230~= 395 rag-%) 1420 1320 1170 1170 1370 1300 

Anti-nucl. factor 1/10 1/1 1/1 neg. neg. - -  
Anti-smooth muscle neg. 1/20 neg. 1/20 1/20 neg. 
Anti-mitoehondrial 1/80 1/160 1/20 1/160 - -  1/320 
Australia antigen neg. - -  . . . .  
Australia antibody neg. - -  . . . .  
Latex test - -  - -  - -  1/80 - -  1/40 
L.E. cells . . . . .  neg. 
Alpha-feto prot. neg. - -  . . . .  

Immunofluor. test for bilharzia 1/20 1/20 - -  1/10 neg. - -  

Sedimentation rate 54/90 55/90 43/74 40/68 50/82 56/96 

The laboratory findings revealed a raised E.S.R. at 54/90 mm (1st and 2nd hours); hemo- 
globin was 14.5 g-% ; white blood cell count was 5950/mm 3 (segmented 32%, non-segmented 
5.5 %, eosinophils 5.5 %, basophils 0.5 %, monocytes 11%, lymphocytes 45.6 % ) The platelet 
count was 198000/mm 3. Urinalysis was normal and there were no bile pigments. The relevant 
biochemical and immunological findings are summarized in the table (column 1). This shows 
perturbed liver function tests, in particular an increased alkaline phosphatase and the presence 
of antimitochondrial antibodies. A needle liver biopsy revealed among other lesions the 
presence of calcified fragments of schistosome ova in a portal tract. A rectal biopsy was 
negative for ova and a bone biopsy was insufficient to permit interpretation. Biopsy of the 
bladder was not performed. 

She did not recall having digestive troubles during recent years. She was never jaundiced 
and did not suffer from pruritus. Steatorrhoea was not found. Schistosome ova were not 
observed in the urine nor in the stools. An intravenous cholangiography showed a normal 
gallbladder and biliary tree. Roentgenograms of the skeleton revealed significant osteoporosis 
and collapse of the sixth, ninth and eleventh thoracic and first lumbar spines. 

Because of the presence of schistosome ova in the liver and a positive immunofluorescence 
test for schistosomiasis, the patient received a full course of niridazole (Ambilhar | ), 25 rag/ 
kg/day during 10 days. A second liver biopsy performed 2 months later showed viable schisto- 
some ova which necessitated a second course of niridazole. The immunofluorescence test  for 
schistosomiasis became negative but there was no significant improvement in the results of 
laboratory tests over the next  20 months as can be seen in the table. This warranted a third 
liver biopsy, which will be described with the other biopsies below. 
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Pathology 

Needle puncture of the liver, as well as biopsies of the rectal mucosa and 
iliac crest were performed in order to establish the diagnosis shortly after ad- 
mission. A second rectal biopsy was performed 8 days later and a second liver 
biopsy two months afterwards. A third liver biopsy was performed 12 months 
after the second. 

The first liver biopsy showed significant abnormalities. The portal tracts, 
in areas, were diffusely infiltrated by mononuclear cells (lymphoeytes and plasmo- 
eytes) and few eosinophils. There was little or no extension into the surrounding 
lobule and the limiting plates were intact. In  two areas, portal tracts presented 
partial destruction of the large bile ducts or abnormal bile ducts with partial 
destruction of the epithelium suggestive of chronic non suppurative destructive 
ehotangitis (Fig. l a, b). There was no bile duct proliferation. Certain portal 
tracts contained sheaths or nests of macrophages giving them a granulomatous 
appearance (Fig. 2a, b). On the edge of a partially hyalinized t ract  there were 
lamellated, somewhat stratified, calcified elements which were highly suggestive 
of calcified schistosome ova. 

Within the lobules there were isolated loci of hepatic cell necrosis surrounded 
by chronic inflammatory cells and in some instances a moderate fibroblastie 
reaction. There was no modification of the liver cell plates and the Prussian blue 
stain did not show iron pigment. There was no cholestasis. 

A second liver biopsy showed identical lesions, but in somewhat lesser degree. 
The portal t ract  infiltration was less pronounced and there was some degree 
of sclerosis. A few presented a granulomatous appearance with epitheloid cells 
and chronic non-specific inflammatory inflammation but there were no giant cells 
(Fig. 3 a, b). The most important  findings in the sections were the presence of 
calcified sections of schistosome ova and viable sections of eggs separated from 
the tissue (Fig. 4a, b). 

The third liver biopsy 12 months later, showed occasional intralobular aggre- 
gates of chronic inflammatory cells and a persistance of portal t ract  infiltrates 
comparable to those observed in the first biopsy with some "bridging" (Fig. 5). 
There was a moderate increase in the bile duct within a few portal tracts. 

The rectal biopsies performed shortly after admission at 8 days intervals were 
not revealing and the bone biopsy was too scanty in amount to permit valuable 
interpretation. 

Discussion 

Schistosomiasis, a chronic helminthic disease, is widely distributed in the 
Tropics and Orient and, besides malaria, has very high morbidity on the popula- 
tion in the areas where it is found. 

The disease is caused by a t rematode whose life cycle and mode of transmission 
in man are well known (Edington and Gilles, 1969; Manson-Bahr, 1966). The 
basic histologic lesion is a cell mediated immune granulomatous reaction to the 
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Fig. 1 a and b. First liver biopsy, a Partial destruction of large interlobular bile duct with 
diffuse chronic inflammation of portal tract and conservation of limiting plate (H.E., • 120). 

b Destruction of bile duct surrounded by chronic inflammation (I-I.E., • 120) 

schistosome ova (Smithers, 1972; Warren,  1968). Fur thermore ,  Domingo et al. 

(1967) have shown tha t  a similar react ion can also be in t roduced by  soluble 
extracts from schistosome ova or inhibi ted  by  immunosuppressive drugs. 
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Fig. 2a and b. First liver biopsy, a Enlarged portal tract with aggregates of lymphoid cells 
numerous lipid-laden foam maerophages (I-I.E., ;<120). b Lipid-laden maerophages in 
portal tract giving it a granulomatous appearance (I-I.E., • 240). Inset: Occasional giant cell 

I n  the  case under  discussion, the  pa t i en t  presented  hepa t ic  lesions and sero- 
logical react ions  which confirmed the  diagnosis of schistosomiasis,  which she 
m a y  have  con t rac ted  dur ing one of her  voyages.  I t  is ve ry  l ikely t h a t  this  could 

19a Virchows Arch. A Path,  Anat. and Itistol. ,  Vol. 364 



Fig. 3 a and b. Second liver biopsy. Somewhat sclerosed portal tracts with aggregates of 
lymphoid cells (I-I.E., x 120) 
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Fig. 4a and b. Second liver biopsy, a Calcified fragments of schistosome ova in upper left 
hand corner (4)" Removed from the fragment of liver tissue are viable sections of sehisto- 
some ova (H.E., • b Detail of (a) showing calcified fragments of sehistosome ova 

(H.E., • 120) 

have been in Morocco, the only country,  among those which she has been visiting 
in  recent  years, known to be infested with one of this parasite (S. haematobium)  
(Ansari, 1973). 

19b Virchows Arch. A Path.  Anat .  and tIisto]., Vol. 364 
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Fig. 5. Third liver biopsy. Continuing process one year later showing a histiocytic infiltration 
of the portal tracts with moderate non-specific inflammatory reaction and some degree of 

"bridging" (H.E., x 120) 

S. haematobium is known to affect principally the urinary system, however, 
it is not uncommon to find eggs in other parts of the body including the intestine, 
lung and liver (Edington et al., 1970; Gelfand, 1967; Payet and Camain, 1967). 

In endemic regions, the disease presents very different aspects and can remain 
asymptomatic until diffuse fine fibrosis or " c l a y - p i p e - s t e m "  cirrhosis are installed 
with eventual portal hypertension (Garcia-Palmieri and Mareial Rojas, 1962). 
There is usually a significant modification in the serum proteins with a hypo- 
albuminaemia and a rise in serum globulins especially of the gamma fraction, 
so that  the A/G ratio can be significantly reduced or even inverted (Garcia- 
Palmieri and Mareial l~ojas, 1962; Ghanem et al.,  1970). Sail et al. (1964) have 
shown that the S.G.O.T. and S.G.P.T. are also raised in eases of liver involve- 
ment and that they ran parallel to the course of the disease. Barreto (1971) has 
pointed out the correlation between the liver involvement and alkaline phospha- 
tase, as well as the correlation between this serum enzyme and the serum gamma- 
globulin fraction. However, he did not consider the raised alkaline phosphatase 
diagnostic of the disease, but rather as a means of evaluating prognosis. 

Antunes et al. (1971) found elevated IgM and IgG in the acute stage, but normal values 
during the chronic phase, while I-Iillyer (1969) and Bassily et al. (1973) found high titers 
of these immunoglobulins even in the late stages of the disease. There is little or no modi- 
fication of the IgA (Bassily et al., 1972). 

The patient under discussion, in spite of high serum proteins, does not show 
any significant modification of the A/G ratio. There are, however, constantly 
high values for IgM and IgA, but the IgM levels dropped considerably after 
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t r e a t m e n t  for her  bilharziasis.  I g G  r ema ined  a lways  wi thin  normal  l imits.  These 
f indings are p r o b a b l y  r e l a t ed  to some chronic l iver  disease and not  necessar i ly  
to  her  schistosomiasis.  

The f inding of a posi t ive an t i -mi toehondr ia l  a n t i b o d y  raises the  poss ib i l i ty  
of the  diagnosis  of p r i m a r y  b i l ia ry  cirrhosis (Doniach et al.,  1966; Gall  and  Mostofi, 
1973; Pa rone t to ,  1973; Poppe r  and Sehaffner,  1965; Sherlock, 1970). Fu r the r -  
more,  6 of 22 proved  cases of schistosomiasis t r e a t e d  for one of the  four species 
of sehistosome in our clinics were found to have  l iver  invo lvement  on biopsy.  
Of these, only  the  pa t i en t  under  discussion presen ted  e leva ted  t i ters  of se rum 
an t i -mi toehondr ia l  ant ibodies .  The presence of this  serum a n t i b o d y  toge the r  
wi th  the  l iver  b iopsy  appearance  and  the  ra ised a lkal ine  phosphatase ,  all argue 
in favour  of p r i m a r y  b i l i a ry  cirrhosis. I n  fact,  outs ide those areas  conta ining 
ova, the  l iver  lesions are no t  those hab i tua l ly  observed in schistosomiasis,  bu t  
r a the r  those classical ly descr ibed  in p r i m a r y  b i l ia ry  cirrhosis (Baggenstoss et al.,  
1972; Christoffersen et al. ,  1972; Goudie et al.,  1966; Scheuer,  1968). Sherlock 
and  Scheuer  (1973) have  shown t h a t  the  diagnosis  of p r ima ry  bi l iary  cirrhosis 
can be made  early,  even before the  first  clinical signs, on the  grounds  of the  
l iver  b iopsy  appearances  and the  presence of a posi t ive  se rum-an t imi tochondr ia l  
an t ibody .  Fu r the rmore ,  F o x  et al. (1973) have shown t h a t  p r ima ry  b i l ia ry  cirrhosis 
can  be t o t a l l y  a s y m p t o m a t i e  and  t h a t  the  diagnosis  could be made  only on 
biological  and  histological  grounds.  I n  the  ease under  discussion, all the  biological 
and  his tological  eri ter ias laid down b y  these  au thors  are fulfilled. IgM is usual ly  
e l e v a t e d  in p r i m a r y  b i l i a ry  cirrhosis (Feizi, 1968) while I g G  and IgA remain  
normal  (Thaler,  1973). Some au thors  (Bouchier  et al. ,  1964; Holborow et al.,  1963) 
have  also ind ica ted  the  presence of an t inuc lear  factor  and  a posi t ive la tex  t es t  
in p r i m a r y  b i l ia ry  cirrhosis. I n  our  case, the  l a tex  t es t  was s ignif icant ly  e leva ted  
on two occasions, fu r the r  s t reng then ing  this  diagnosis.  

Besides primary biliary cirrhosis, antimitoehondrial antibody can be found in other 
chronic affection of the liver, principally active chronic hepatitis, cryptogenie cirrhosis and 
to a lesser extent in longstanding extrahepatic biliary obstruction, but these conditions 
can be excluded on histological, biological and immunological grounds (Andr6 et al., 1973; 
Doniaeh and Walker, 1969; Kui Chun Lam et al., 1972; Sherlock and Seheuex, 1973). 

In this patient, the clinical history does not concur with that of primary biliary cirrhosis; 
however, the liver tests, the immunological findings and the histological appearances all 
point to this diagnosis, and therefore, it is quite possible that we are dealing with a ease 
which could fall in the group of asymptomatie primary biliary cirrhosis described by :Fox 
et al. (1973). 

I t  is quite possible then that we are dealing with two different disease entities. On the 
one hand, a parasitic infection due to schistosomiasis contracted overseas, and on the other, 
a non suppurative destructive eholangitis under its asymptomatie form. One is however 
tempted to postulate that the patient contracted schistosomiasis and that the lesions produced 
by the eggs in the portal tracts have triggered the biological and immunological reactions 
suggestive of primary biliary cirrhosis. Tsutsumi (1971) has shown experimentally that 
massive infection of the liver with S. japonicum in rabbits provoked considerable damage 
to the vascular bed and the surrounding portal tract before cirrhosis was established. The 
changes are due partly to the local obstruction by the eggs and largely to the antigen-antibody 
complexes formed around the eggs. The host's reaction to the eggs thus determines the 
pathogenesis of the disease (Liehtenberg, 1970; Smithers, 1972; Warren, 1968), and the 
granuloma formation observed in the liver and lung was shown to be due to a type of delayed 
hypersensitivity (Domingo et al., 1967; Warren, 1972). Von Liehtenberg (1969) also demon- 
strated humoral antibody in the precipitate, Hoeppli phenomenon, around the egg. 
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Deconinck et al. (1970) have described a case of schistosomiasis with biological and 
immunological reactions somewhat similar to those observed in our patient, and they con- 
cluded that the schistosomiasis had induced two types of reaction: a cellular immune reaction 
responsible for the formation of granulomas, and the synthesis of humoral antibodies. Evi- 
dently, there may be numerous factors taking part in these processes. The reaction of the 
host could play an important role and may vary from one individual to another and probably 
between those living in endemic regions and those coming into contact temporarily and later 
with the parasite. The parasitic strains may also play a role in the type of lesions produced, 
for it has been shown that strains from different regions provoke quite different anatomical 
lesions in patients as well as in experimental animals (Cheever and Andrade, 1967; Edington 
et al.,  1970). It  is still not obvious why the same strain in a geographic region creates, in 
the liver, a fine hepatic fibrosis in certain individuals while in others a "clay-pipe-stem" 
cirrhosis. These factors suggest that there must be host specificity to the particular type 
of reaction depending evidently on the type and strain of schistosomiasis involved. 

The  presence of sehistosome ova in two liver biopsies makes the diagnosis 
of bilharzia unques t ionable  in  this  pat ient .  The liver lesions outside of these 
areas are consistent with those of pr imary  bil iary cirrhosis, the two disease 
enti t ies thus occurring concomitant ly.  Since it  is impossible to assert the date 
of onset  of either of the conditions, it  would be impor t an t  in the future  to deter- 
mine autoantibodies,  and  in particular,  ant imitochondria l  antibodies,  no t  only 
in pr imary  bil iary cirrhosis and  other chronic liver diseases, bu t  also in  cases 
of schistosomiasis of the  liver. 

The authors are grateful to Dr. A. Cruchaud for the immunological studies, to Mrs. 
M. Loup and Miss C. L. Seignemartin for secretarial services, and Mr. E. Denkinger for the 
photographs. 
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