870 La Revue de Santé de la Méditerrande orientale, Vol. 8, N© 5/, 2000

Hepatic fibrosis due to fascioliasis
and/or schistosomiasis in Abis 1
village, Egypt

L.M. Abou-Basha,’ A. Salem,' M. Osman,' S. El-Hefni? and A. Zaki

Lspad 17 mall 48§ nn RN g ol gl 613 g ) 1 013 g (bSO L
oy Al e
) Oes gib clisy Olate cipey Lo dpies oG s ps U

r_‘i ‘“lud"-‘!t Q}QMJ&:}:‘QQ,‘UM:‘J@G:’:H ela d_,’- LRTRR R JFY g:..gl’;-f:uﬂ"

st AT OLS o gl sl gome 0ty ) o1 0 23y Lt 2492 oo Lk jami
o S VTl At Sy s Fy L AT oy e e 1525 anll p il JUbY oy
A ol el G b U il LSl A e 2 g0 Ll fualt
A8 o e S @ Jof 1S I Y5y 1 i) Sl 0 iy il e
of QS 3 sy 45y Ladmy 03 0 S 3 e Aalsidl (6 paall 3y Afhan) V3 @3 2o,
Syl AL § OUBlay LIS il dm o ) g Gl ISy ) ) 80 o il

G

240 (5 gl SVl (3 Lagie T 1wyl

ABSTRACT An epidemiological study of fascioliasis and/or schistosomiasis was conductad in Abis 1 village.
Stool specimens were collacted from 2492 individuals and examined. Fascioliasis, alone or combined with
schistosomiasis, was mora pravalent among children aged between & yoars and 15 years than in adults,
Serum procollagen Il peptide (PIlIP) levels ware determined as an indicator of active fibrosis, and fiver
histopathology and ultrasonography used as indicators of established fibrosis. PHIP levels were significantly
higher in children than in adults, and in mixed infections than in fascioliasis alone. In adults, fibrosis around
granulomata detecled by histopathology and grade 3 periportal fibrosis detected by sonography were
encountered mare frequently in dual than in single infections.

La fibrose hépatique due & la fasclolase et/ou la schistosomiass dans le village d’Abis 1 (Egypte)
RESUME Une étude épidémiologique de la fasciolase et/ou de la schistosomiase a &té réalisée dans le
village d'Abis 1. Des échantillons de selles da 2492 personnas ont &té prélevés ot examings. La fasciolase,
seule ou en association avec la schistosomiase, &tait davantage prévalents chez les enfants da 5 & 15 ans
que chez les adultes. Les niveaux de peplide N-terminal du procollagene ill {PIIIF) ont &té déterminés
comme indicateur d'une fibrose active, et Ihistopathologie et l'ultrasonographie du foie utilisées comme
indicateurs d'une fibrose établie. Les niveaux da P||IP étaient considérablement plus élevés chez iss enfants
que chez les adultes, et dans les infactions mixtes que dans la fasciolase seule. Chez les adultes, |a fibrose
entourant des granulomes détectée par histopathologie et la fibrose périportale au stade 3 détectée par
sonographie étaient rancontrées plus fréquemment dans les infections doubles que dans les infactions
simples.

'Department of Parasitology; *Department of Clinical Pathology; *Department of Medical Statistics, Medical
Ressarch Institute, University of Alaxandria, Alexandria, Egypt.
Received: 22/06/99; acceptsd: 26/03/00

Yoo (-0 Oladal s bt wlandl CAdlall dmalt dy ki c.ln...-_,:U 3 b Lomaall dlmdl



Eastern Mediterranean Health Journal, Vol. 6, Nos 5/6, 2000 871

Introduction

Schistosomiasis is the commonest discase
in Egypt, with up to 70% of the rural popu-
lation in endemic areas affected [/]. In
Egypt, schistosomiasis is responsible for
70% of chronic liver discase among adults
2].
] Human fascioliasis has recently been re-
ported in several countries and has been
identified as a cause of hepatic disorders
[3]. In Egypt, the disease has been reported
in several different governorates [4-9].
Combined infection of both schistosomia-
sis and fascioliasis is an increasing problem
in rural communities [4]. Both parasites
cause liver damage, inducing periportal fi-
brosis [10,11]. It has been reported that the
degree of hepatic insult can be estimated
from the amount of fibrous tissue, mainly
collagen, formed [/2]. In human fasciolia-
sis, the most prominent histopathological
findings are necrotic foci, degeneration of
portal tracts and periportal fibrosis with
deposition of collagen fibres inside the por-
tal tract and ductal hyperplasia [/0].

Although liver biopsy provides the best
indication of the degree of liver damage, it
does not reflect the dynamics of active fi-
brosis [10]. Recent studies have indicated
that the process of fibrogenesis can be as-
sessed from blood samples using sensitive
immunological assays for specific compo-
nents of connective tissue [/3,74]. Most
studies have focused on type III procolla-
gen peptide, which is synthesized intracel-
lularly by fibroblasts and transported into
the extracellular space by the Golgi appara-
tus and microtubules, where il matures into
collagen [/5]. Assay of this peptide may be
useful in disorders with ongoing fibrosis
that eventually end in cirrhosis or fibrosis
[16]

The magnitude of the problem of fasci-
oliasis, alone or combined with schisto-

somiasis, and the impact on liver fibrosis in
our community needs further attention.
The aim of the present work was to quanti-
fy the prevalence of fascioliasis, alone or
combined with schistosomiasis, in Abis 1
village, Egypt, and to clarify the importance
of the connective tissue matrix marker pro-
collagen III peptide (PIIP), used together
with standard sonographic and histopatho-
logical examination, as an indicator of ac-
tive and/or established fibrosis.

Subjects and methods

Study area

The village of Abis 1, in an area where both
schistosomiasis and fascioliasis are endem-
ic, was chosen. Abis 1 is situated about 2
km east of Alexandria. A map was prepared
and houses (» = 403) were numbered. The
total study population comprised 3658 indi-
viduals, 2492 of whom (68.1%) provided
stool samples for examination. Stool sam-
ples were collected twice from each indi-
vidual on different occasions and examined
in the laboratory using the Kato—Katz tech-
nique [/7]. The prevalence of single and/or
combined fascioliasis and schistosomiasis
infections was determined.

Villagers with a positive diagnosis of
schistosomiasis and/or fascioliasis were
contacted. Those with a history of jaun-
dice, viral hepatitis or intake of antirheu-
matic medication or schistosomicidal or
fasciolicidal drugs within the preceding 6
months were excluded from the study. Af-
ter explaining the objectives and benefits of
the study and the need to be hospitalized for
in-depth investigation and treatment, 281
eligible villagers agreed to participate in the
study. Of these, 126 had Schistosoma man-
soni, 111 Fasciola species and 44 had
mixed infection with both parasites. All the
participants were hogpitalized, blood sam-
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ples were collected for a complete blood
picture, liver function tests [serum alanine
aminotransferase (ALT) and aspartate ami-
notransferase (AST), serum alkaline phos-
phatase (SAP) and prothrombin activity]
[/8] were performed, and levels of hepati-
tis B surface antigen (HBsAg) {/9] and the
connective tissue matrix marker, PIIIP [20]
were determined. Results were compared
with those from a corresponding normal
control of the same socioeconomic level,
sex and age.

An ultrasonographic sheet was de-
signed. Grading for periportal fibrosis was
performed according to World Health Or-
ganization criteria: grade 1 = mild echogen-
ic thickening (3-5 mm), grade 2 =
moderate echogenic thickening (5—7 mm),
grade 3 = marked echogenic thickening (>
7 mm) of the portal vein radical, scattered
throughout the liver [2]].

Histopathological study

Liver biopsies were taken after obtaining

written informed consent from 43 patients

representing all groups studied: 14 with S.

mansoni infection (6 adults and 8 children),

14 with fascioliasis (6 adults and 8 chil-

dren) and 15 with mixed infections (6

adults and 9 children). Biopsy was per-

formed using an autovac large gauge (16)

needle to take cores 2 ¢cm long and 1 mm

thick. Serial paraffin sections were taken

and stained with haematoxylin and eosin,

Mallory aniline blue stain for collagen, Van

Gieson stain, and Gordon and Sweet silver

stain for reticular fibres [22].

Sections were examined for:

* Liver parenchyma status, degree of fi-
brosis in portal tract, presence or ab-
sence of fibrosis;

* Detailed cellular description of granulo-
mata: exudative (cellular), exudative

productive (fibrocellular) or productive
{fibrotic);

* Total number of granulomata in all
cores with calculation of proportion of

each type.

Statistical methods

Data were analysed using SPSS. The asso-
ciation between categorized variables was
tested using the chi-squared test, the corre-
lation coefficient was calculated for the lin-
ear relation between two continuous
variables, and the f-test was used to com-
pare values. The normality of the distribu-
tion of the continuous variables studied
was also tested. The distributions of the
variables (egg count, liver function and se-
rum level of PIIIP) were all highly skewed,
and non-parametric tests of significance
were therefore applied whencver these var-
iables were involved (Kruskal-Wallis test to
compare means of more than two groups,
the Mann—Whitney test for comparison of
the means of two groups, and the Spear-
man rank test for correlations).

Results

In Abis 1 village, fascioliasis was more
prevalent in children 5-14 years old than in
adults. In children, single infection with
Fasciola was found in 9.2% and dual in-
fection with both Fasciola and S. mansoni
in 4.1%, compared to 4.0% and 2.2% re-
spectively in adults. There were significant
differences between age groups in infec-
tion rate (x> = 44.68, P = 0.0000)
(Table 1).

All the patients were negative for
HBsAg. No significant difference (P >
0.05) in liver function tests (AST, ALT,
SAP and prothrombin) was seen between
groups in either children or adults. Howev-
er, SAP levels were significantly higher in
children than in adults (P < 0.01) (Table 2).

The highest levels of the connective tis-
sue matrix marker PIIIP were observed in

Toor oN-3 Shdall otadl alandl (Td doall dekine ¢ i gl 3,80 dmiadl Usnll



Eastern Mediterranean Health Journal, Vol. &, Nos 5/8, 2000 873
‘Table 1 Prevalence of fascicliasls and schistosomiasgis single or combined in Abis 1 by age
group
Age group No. Schistosomiasis Fasciolosis Dual infection
(years) examined No. % No. % No. %
<5 306 5 1.6 ) 29 - -
5-14 786 154 19.6 72 92 32 4.1
15-70 1400 318 27 56 4.0 H 22
Total 2492 477 191 137 55 25
X = 44.08, P = 0.0000.
Table 2 Liver function tests of children and adults in different diagnostic groups
Test Fascioliasls Schistosomiasis Dual infection P~
Ng. Mean s No. Mean 8 No. Mean F-
AST(UL)
Children 61 357 2403 42 6.0 15.03 23 275 10.8 >0.05
Adulis 50 205 19.35 84 296 1455 21 301 1048 >0.05
Pb >0.05 >0.05 >0.05
ALT (UAL)
Children 61 237 1985 42 204 1277 23 190 1512 >0.05
Adults 50 224 1410 84 243 1719 21 241 2051 >0.05
pPe =0.05 =0.05 =0.08
SAP (U/L)
Children 61 198 7.1 42 204 74 23 228 834 >0.05
Adults 50 119 820 84 124 7.00 21 123  6.19 =0.05
P® <0.01 <0.01 <00
Prothrombin activity
Children 33 675 1507 38 708 1164 23 689 1096 >0.05
Adults 61 668 14.19 29 657 1158 20 714 1159 >0.05
pr >0.05 »0.05 »0.05

*P: comparison between diagnostic groups.
tP: comparison between children and adults in each diagnostic group.
AST = serum aspariate aminotransforase.

ALT = serum alanina aminotransferase.
SAP = serum alkaline phosphatase.
s = standard deviation.
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Table 3 Procollagen Il peptide (PIIP) In children and adults in ditferent diagnostic groups

Diagnostic PIIP (ug/L) B pt
group* Fascioliasis Schistosomiasis Dual infection

No. Mean s No. Mean s No. Mean 8
Children 25 6.8 3.81 20 9.7 4.77 13 129 993 <{.01
Adults 2 24 2N 62 84 790 11 67 338 <0.01
Pe <0.01 >0.05 0.05

*PHIIP was estimated for only 166 individuals.
P : comparison between diagnostic groups.

P: comparison batwsen children and adults in each diagnostic group.

8 = standarg deviation.

those with dual infection, lower levels were
detected in those with schistosomiasis and
the lowest levels in those with fascioliasis
(Table 3). In those with fascioliasis, alone
or combined with schistosomiasis, age was
imversely proportional to the logarithm of
procollagen level (P < 0.01).

The bivariate intercorrelation between
relevant variables (Table 4) showed that in
those with fascioliasis, age was inversely
correlated to the logarithm of Fasciola egg
counts, PIIIP and SAP levels. In dual in-
fection, age was inversely correlated with
PIIIP and SAP levels (Table 4).

Histopathological results

Liver biopsies of children in all patient
groups revealed hepatic cell vascular
hypertrophy (increased cell volume) and
granulomata in the exudative stage (cellu-
lar) with no fibrous clement (Figure 1). The
cellular reaction was more evident in cases
with mixed infection.

In adults with schistosomiasis, of 30
examined granulomata (46 per biopsy), 13
(43.3%) were exudative, 13 (43.3%) were
exudative productive and 4 (13.3%) were
productive.

In adults with fascioliasis, liver cells
showed vascular hypertrophy. The liver

Table 4 Bivariate correlation between age and
log of Fasciola egg count, procollagen Il

peptide (PilIP}, serum alkaline phogphatase
(SAP) and prothrombin activity In cases of

fascioliasis alone or dual infection

Variable A
Fascioliasis Dual
alone infection
LogFasciola egg count
n 108 44
r —0.34 0.14
P 0.0 0.38
PillP
n 45 28
t -0.57 -0.514
P 0.0 0.004
SAP
n 108 44
r —0.54 —.599
P 00 0.0
Prothrombin activily
n : 65 43
r —0.24 0.11
P 0.051 0.49

was crossed by fluke tracks which were
necrotic or in which collagen had been laid
down, with cellular infiltration. Frequently
(30% of cases), there were areas of com-
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Figure 1 Section through liver tissue of child
with fascioliasis, showing cellular
granuloma, (G) and 2 larval tracks (T}
containing collagenous fibres and cellular
reaction (Van Gieson stain x 125).

Figure 3 Section through liver section of
adult male with mixed fascioliasis and
schistosomiasis, showing prominent fatty
change in liver and bile duct hyperplasia (?}
(H&E x 125).

Figure 2 Section through liver tissue of an
adult infected with fascioliasis, showing
exudative productive granuloma (G) with
cellular infiltration around the fibraus
element (F). The portal tract shows bile duct
hyperplasia (?) (H&E stain x 125).

Figure 4 Productive hepatic granuloma (G) of
the same patient as Figure 3 (mixed
infection), with marked deposition of
collagen around granulomata. Note sclerosis
of hepatic artery (a) and portal vein (v} by the
vascularized connective tissue (Van Gieson
stain x 125).
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plete liver necrosis with loss of nuclei. Por-
tal tracts were enlarged with abundant fi-
broblasts and proliferating ducts were seen
(Figure 2). In these patients, of 28 exam-
med granulomata (4—6 per biopsy), 15
(53.6%) were exudative and 13 (46.4%)
were exudative productive; no productive
granulomata were found.

In adults with mixed infection, the
hepatocytes showed vascular hypertrophy
and increased intracellular deposition of fat
(Figure 3). There was marked deposition
of fibres leading to sclerosis of the hepatic
artery and portal vein by the vascularized
connective tissue (Figure 4). Of 26 exam-
ined granulomata (4-5 granulomata per bi-
opsy), 1 (3.8%) was exudative, 9 (34.6%)
were exudative productive and 16 (61.5%)
were productive (y 1= 34.78, P < 0.001).

All adult patient groups showed a simi-
lar degree of deposition of collagen and re-
ticular fibres around granulomata.

Ultrasonography

In patients with fascioliasis, ultrasonogra-
phy of the upper abdomen showed fluke
density in the gall bladder in 22.2% (12/54)
of children aged 5-14 years compared to
8.1% (3/37) in adults. Grade III periportal
fibrosis was detected in 11.3% (9/80) of in-
dividuals with S. mansoni, in none of the pa-
tients with Fasciola alone (0/37) and in
23.1% (6/26) of those with mixed infection,

Discussion

A relatively high prevalence of established
fascioliasis (5.5%) was detected in the
study area, previously known as an area
where schistosomiasis was endemic (19%
of the present study population). Dual in-
fection with both parasites was detected in
2.5% of the villagers examined. These fig-
ures ar¢ comparable with those reported by
Abou Basha [4] in a study of the prevalence

of fascioliasis and schistosomiasis in Abis 2
village, which found a prevalence rate of
5.1% established fascioliasis, 25.8% schis-
tosomiasis and 1.6% dual infection.

Fascioliasis alone and fascioliasis com-
bined with schistosomiasis among children
in Abis | village 1s an important public
health problem. This result confirms the
previous reports of a greater prevalence of
established fascioliasis among children
(7.2%) [4]. In the present study, more than
half the cases of fascioliasis diagnosed
were in children. Furthermore, a greater in-
tensity of infection was detected in chil-
dren, as confirmed by the significant
inverse relation between age and egg count.
The logarithm of the Fasciola egg count
correlated with SAP. The increased intensi-
ty of infection in children may be due to
their more immature immune systems. The
increased SAP level in children of all patient
groups may reflect the fact that higher SAP
levels are generally détected in children be-
cause of their rapid bone growth [23]. The
results of the liver function tests (ALT,
AST, prothrombin) confirm that these en-
zymes are not significantly affected except
in late stages of infection.

The levels of PIIIP were significantly in-
creased in schistosomiasis and fascioliasis,
and maximally in dual infections. This may
be due to stimulation of fibroblast prolifera-
tion by both parasites, and subsequent pro-
collagen synthesis. It has been reported that
both schistosomiasis and fascioliasis induce
fibroblast recruitment [10,24]. The marked-
ly higher level of procollagen in patients with
dual infection compared with single infec-
tion with either parasite, and the absence of
significant difference m liver function in any
patient group, supports the value of estimat-
ing PIIIP levels in such cases.

In our study, the increased vascular
hypertrophy in children and adults may be
atiributed to the congestion and local oede-
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ma following schistosomiasis [25] and/or
fascioliasis. The intracellular deposition of
fat within hepatic cells may be due to toxins
released by both parasites, ischaemia of liv-
er parenchyma following S. mansoni ovi-
position, ischaemia due to excessive
fibrosis, or shrinkage of hepatic vascula-
ture due to excessive deposition of fibrous
tissue around the blood vessels.

The histopathological results of this
study are in line with those of the ultra-
sonography but not with procollagen lev-
els, most probably because the first two
reflect chronic established fibrosis while
the latter reflects ongoing active fibrosis.

Conclusion

In the Abis 1 area, fascioliasis is a signifi-
cant public health problem. Children are at
higher risk than adults, and the higher lev-
els of PIIIP detected in children could indi-

cate more active reversible fibrogenesis.
Further study of the impact of early anti-
helminthic treatment on the progress of liv-
er fibrosis in children is recommended.
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