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Human Cases of Fascioliasis in Fujian Province, China

Lin Ai, Yu-Chun Cai, Yan Lu, Jia-Xu Chen, Shao-Hong Chen *

National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, WHO Collaborating Center for Tropical Diseases, Key
Laboratory of Parasite and Vector Biology, National Health and Family Planning Commission, Shanghai 200025, China

Abstract: Fascioliasis is a foodborne zoonotic parasitic disease. We report 4 cases occurring in the same family, in whom
diagnosis of acute fascioliasis was established after series of tests. One case was hospitalized with fever, eosinophilia,
and hepatic lesions. MRI showed hypodense changes in both liver lobes. The remaining 3 cases presented with the
symptom of stomachache only. Stool analysis was positive for Fasciola eggs in 2 adult patients. The immunological test
and molecular identification of eggs were confirmed at the National Institute of Parasitic Diseases, Chinese Center for
Disease Control and Prevention, Shanghai, China. The results of serological detection were positive in all the 4 patients.
DNA sequencing of PCR products of the eggs demonstrated 100% homology with ITS and cox? of Fasciola hepatica. The
conditions of the patients were not improved by broad-spectrum anti-parasitic drugs until administration of triclabenda-

zole.
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INTRODUCTION

Fascioliasis, one of the major veterinary parasitic diseases in
ruminants, such as cattle, sheep, and goats, causes economic
losses in animal husbandry [1,2]. Human fascioliasis has been
ignored for a long time until the last decade, when this zoo-
notic infection emerged or reemerged in more than 60 coun-
tries [3,4]. Humans are accidental hosts by ingesting raw fresh
water plants or drinking water contaminated with metacercari-
ae [5]. Recently, it was conservatively estimated that least 2.65
million individuals suffer from this disease worldwide [6]. Ac-
cording to such emergence, pathogenicity, and immunological
interactions [7-10], human fascioliasis was labeled as a ne-
glected tropical diseases (NTD) by the World Health Organiza-
tion (WHO) [11], with chronic, debilitating, and poverty-pro-
moting characters [1-3,12].

In China, fascioliasis is also neglected and usually misdiag-
nosed as a liver cancer. Attention was not paid to disease prev-
alence, diagnosis, and treatment in China. Few published arti-
cles are available on human fascioliasis, with only scattered
cases reported long time ago [13-16]. The first outbreak of hu-
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man fascioliasis in China was in Binchuan (southwest China),
in January 2012. After morphological, immunological, and
molecular characterizations, F gigantica was considered as a
pathogen attracting attention from the Chinese government in
finding ways to prevent and control this ailment [17]. Another
important human fascioliasis case was a young man, 24 years
old. After routine blood analysis, as well as pathological, im-
munological, ultrasonic, and molecular examinations, definite
diagnosis of F hepatica infection was reached for this case [18].

This study aimed to report clinical, parasitological, immu-
nological, and molecular features of 4 patients in a single fam-
ily suffering from fascioliasis in Fujian, China.

CASE RECORD

Four patients, including Mrs. Xiao, her husband, daughter,
and younger sister, were residents of Changle County, Fujian
province, and consumed water dropwort cultured around their
residence in December 2015. All of them were in good health
until April 2016, when they developed stomachache. Mrs.
Xiao’s symptoms were most serious among the 4 family mem-
bers, with overt marasmus without fever. From May to June
2016, she presented episodic right upper quadrant (RUQ) ab-
dominal pain which spread to the right shoulder with finger
as well as chin aches. Beside stomachache, she also developed
severe diarrhea (> 20 times/per day), occasional bloating, fe-
ver (39-40°C), chills, occasional dizziness, weakness, fatigue,
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increased blood eosinophil and granulocyte counts, jaundice,
body hives, and ostealgia, and hated the cold weather and
light. Moderate symptoms were found in her husband, daugh-
ter, and younger sister, who only showed abdominal pain
without lasting high fever.

In June 2016, detailed clinical, laboratory, and radiographic
tests were performed in Fuzhou General Hospital of Nanjing
Military Region, Nanjing, China. Laboratory tests revealed

high eosinophilia, mild normocytic normochromic anemia,
and high serum activity of alkaline phosphatase (ALP), with
normal alanine aminotransferase (ALT) and aspartate amino
transferase (AST) levels. MRI showed hypodense changes (total

Fig. 1. Abdominal magnetic resonance imaging (MRI) showing
multiple hypodense foci with subcapsular location.

Fig. 2. Pathological section: a small portion of the obtained ma-
terial comprised hepatocytes, while the rest was made of young
granulation tissue infiltrated by eosinophils and other inflammatory
cells. Portal fields were normal in size, mild to moderately infiltrat-
ed, mainly by eosinophils, with small amounts of other inflamma-
tory cells. Glycogenated nuclei were observed in the parenchyma.
Inflammatory cells of the same types found in portal fields were
observed in the sinusoids (HE stain, x 200).

diameter up to 6 cm) in both liver lobes below the diaphragm,
predominantly localized posteriorly and centrally (Fig. 1).

Because malignancy was initially considered, laparoscopic
liver biopsy under visual control was performed at the Depart-
ment of surgery on 23 June 2016. The liver biopsy was then
obtained which showed liver tissue with eosinophil accumula-
tion around the hepatobiliary system. Moreover, a detailed re-
evaluation of liver biopsy in National Institute of Parasitic Dis-
eases, Chinese Center for Disease Control and Prevention
(NIPD) (15 August 2016) revealed histopathological features
suggesting a parasitic infection (Fig. 2).

Upon admission to Fuzhou General Hospital of Nanjing
Military Region, Mrs. Xiao’s temperature was 39-40°C. Ab-
dominal examination showed localized tenderness over RUQ
and a palpable liver edge below the right costal margin. The
rest of the physical examination was unremarkable. On admis-
sion, the following abnormal blood parameters were shown:
albumin levels, 37.3 (decreased; the normal value is 65-85 g/
L); erythrocyte count, 3.84 x 10'/L (decreased, the normal val-
ue is 4.0-5.1x 10*%/L); eosinophilic granulocyte count, 2.9 x 10°/
L (sharply increased; the normal value is 0.02-0.52 x 10°/L); the
percentage of eosinophilic granulocyte was 33.5% (sharply in-
creased; the normal value is 0.4-8%); platelet count, 424 x 10°/
L (increased; the normal value is 125-350x 10°/L). Tumor
markers (CEA, CA 19.9, and AFP) were within the normal
range. Serum biochemical analysis revealed that the values of
Fe, ALT, and AST were normal. However, the value of ALP, al-
pha-amylase and direct bilirubin increased (135 U/L, 185 U/L
and 6.0 pM/L; the normal value is 35-130 U/L, 72-182 U/L
and <5 pM/L, respectively).

Fig. 3. Operculated egg of Fasciola hepatica (143 x 82 um) evi-
denced in stool samples by microscopy (x40).



Based on routine, the doctors suspected a parasitic disease
for the 4 patients, who were referred to Fujian Center for Con-
trol and Prevention. By stool sample analysis using water sedi-
mentation method, Fasciola spp. eggs were found in Mrs. Xiao
and her younger sister. Based on the shape and mean size
(143 x 82 pm), the operculated eggs were identified as Fasciola
spp. eggs (Fig. 3). Since the other 2 family members also con-
sumed water dropwort and showed stomachache, all of them
were referred to NIPD for further diagnosis.

Parasitic diagnostic tests, including morphological, immu-
nological, and molecular analyses, were carried out in NIPD,
China CDC. Repeated stool examinations were positive for
Fasciola eggs in Mrs. Xiao and the younger sister. Serum analy-
sis was completed with a DRG human Fusciola-specific IgG an-
tibody detection kit (DRG-international Company, Marburg,
Germany), which has already been evaluated in front of differ-
ent epidemiological situations by WHO [19], with positive re-
sults obtained in all 4 patients. Moreover, because no Fasciola
eggs and other parasite eggs were found in Ms. Xiao’ daughter
and husband, IgG antibodies to some common parasites, in-
cluding Paragonimus westermani, Clonorchis sinensis, cysticercus,
plerocercoid, Schistosoma japonicum, and Echinococcus, have
also been detected by commercial ELISA kits (Shenzhen Com-
bined Biotech Company, Shenzhen, China) with negative re-
sults.

Furthermore, Fasciola eggs from Ms. Xiao’s and the younger
sister’s fecal samples were respectively assessed by molecular
methods to identify the pathogenic species. Firstly, 5 g feces of
Mrs. Xiao and her sister were respectively recovered using a
standard washing-sieving procedure [20] and then resuspend-
ed in physiological saline to give a pool of eggs in a final vol-
ume of 20 ml. For the extraction of genomic DNA, 35 eggs
from each patient were respectively isolated and pipetted into
2 eppendorf tube and covered with 30 pl distilled water. Each
sample of eggs was vortexed with glass beads for 30 min, to
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disrupt the egg shells, before the DNA was extracted with SDS/
proteinase K [21], and the commercial QIAamp DNA extrac-
tion kit (Qiagen Inc., Valencia, California, USA) according to
the manufacturer's instructions. DNA samples were stored at
-20°C until use. The DNA region comprising part of ITS se-
quences and a portion of the cox] gene (pcox1) were amplified
by PCR. The primers and PCR reaction systems were according
to the research from Luton et al. [22] and Bowles et al. [23],
respectively. The pITS and pcoxI sequences are available from
DDBJ, EMBL, and GenBank™ under the accession nos. shown
in Table 1. The 2 ITS PCR products were subjected to direct se-
quencing with 945 bp band obtained. The sequences included
the part ITS-1 (422 bp), 5.8S (162 bp), and part ITS-2 (361
bp) sequences. Agarose gel electrophoresis results are shown
in Fig. 4A. Agarose gel electrophoresis can be seen in Fig. 4B.
GenBank™ accession nos. of pITS and pcox1 sequences of the
2 patients and reference sequences used for comparison were
shown in Table 1. DNA sequencing of PCR products of the
eggs demonstrated 100% homology with ITS and cox1 of E he-
patica.

After the diagnosis was confirmed (June 2016) in Fuzhou,
triclabendazole (Egaten®, Novartis, Basel, Switzerland) was ad-
ministered at a dose of 10 mg/kg for per day to Mrs. Xiao, her
daughter, and younger sister (her husband went out to busi-
ness, and received medical treatment only in August). Only 1
dose was used in all 4 patients. After taking this medicine for 1
course (250 mg/tablet, 8 tablets), the symptoms of Ms. Xiao’s
sister, daughter, and husband disappeared. After oral medica-
tion in the first and second days, Mrs. Xiao had nausea. A day
later, the latter symptom was also alleviated. However, she had
RUQ abdominal pain, high fever (38°C), and urticaria. Before
Ms. Xiao was discharged on 22 August 2016 (taking triclaben-
dazole for 3 courses totally), the following parameters were
obtained: leukocytes, 8.73 x 10°/L with eosinophilia at 22.7%;
platelets, 328 x 10°/L; AST, 23 U/L; ALT, 15.2 U/L; ALP, 100 U/

Table 1. Fasciola samples of the patients from Fujian, China used in the present study, as well as their GenBankTM accession nos. for
sequences of part internal transcribed spacers (ITS) of nuclear ribosomal DNA (rDNA), a portion of mitochondrial DNA (mtDNA) cyto-

chrome ¢ oxidase subunit 1 (pcox7) and other reference sequences

GenBank™ accession no.

Sample codes Location Stage |dentification by morphology

S cox1
Fhj1 China Egg Fasciola hepatica KX856339 KX856337
Fhfj2 China Egg F. hepatica KX856340 KX856338
Fh Australia Adult F. hepatica / NC_002546
Fh USA Adult F. hepatica JF708031




58 Korean J Parasitol \Vol. 55, No. 1: 55-60, February 2017

2,000

1,000
750

500
250

100

B (op)

2,000
1,000
750
500

250

100

Fig. 4. (A) Agarose gel electrophoresis analyzing ITS PCR prod-
ucts of representative Fasciola hepatica from 2 patients. Lanes 1,
2 and 3, PCR results of patient samples and F. hepatica positive
control, respectively; Lane 4, negative control; M, represents a
DNA size marker (ordinate values in bp). (B) Agarose gel electro-
phoresis analyzing pcox? PCR products of representative F. he-
patica from 2 patients. Lanes 1, 2 and 3, PCR results of sample
from patients and F. hepatica positive control, respectively; Lane
4, negative control; M, DNA size marker (ordinate values in bp)

L. We carried out stool analysis for Mrs. Xiao, and eggs were
also found. However, the symptoms of Mrs. Xiao were re-
lieved. No egg was found in the younger sister, husband, and
daughter. Mrs. Xiao continued treatment.

This study was approved by the Medical Ethics Review Com-
mittee of National Institute of Parasitic Diseases, Chinese Cen-
ter for Disease Control and Prevention. Meanwhile, the Medi-
cal Ethics Review Committee of National Institute of Parasitic
Diseases, Chinese Center for Disease Control and Prevention
exempted from individual informed consent targeting parasi-
tological, serum antibody, and molecular identification of eggs
from the patients’ stool samples.

DISCUSSION

In this report, 4 members of a family were infected with fas-
cioliasis after ingesting freshwater cultivated plants (water
dropwort) contaminated with Fasciola metacercariae. Four
clinical periods in fascioliasis can be distinguished [3]. The in-
cubation period spans from consuming metacercariae to
symptom appearance; in the acute/invasive period, fluke mi-
gration up to the bile ducts occurs; the latent stage includes
maturation and oviposition; the chronic/obstructive period
may develop after months to years of infection. Patients are
usually diagnosed between the 2nd and 4th periods. Symp-
toms of eosinophilia, fever, RUQ abdominal pain without
jaundice, hypodense liver lesions on CT, and exposure history
(history of consuming freshwater vegetables that may be im-
properly washed) suggests acute fascioliasis.

However, a negative history does not rule out fascioliasis. In
the acute period, high fever, elevated ESR, anemia, leukocyto-
sis, and high eosinophilia (may reach 70%) are common in
infected individuals [24]. Mrs. Xiao had the above described
symptoms; the clinical presentation and liver damage proba-
bly pointed to the unique diagnosis. Aminotransferase levels
are usually normal or slightly increased, while bilirubin levels
are typically in the normal range, as found in Mrs. Xiao. How-
ever, a report described about 28 patients with acute fasciolia-
sis who predominantly had epigastric pain, fatigue, fever, and
RUQ abdominal pain, with elevated eosinophilia, ALT levels
and acute-phase protein amounts in laboratory findings [25].
Moreover, eosinophilia increased strikingly in this disease [64].
According to Pavlovi¢ et al. [27], high ALP levels, as well as sig-
nificantly elevated eosinophilia and low hemoglobin, are the
most significant laboratory features of human fascioliasis, as
was in the main case presented here. However, Valero et al. [8]
found that y-glutamyl! transferase (GGT) provides information
on penetration of young flukes into the bile ducts of sheep.
GGT is the best marker, while AST is less sensitive [28].

The diagnosis of fascioliasis is complex and requires appli-
cation of both direct and indirect diagnostic methods. Diagno-
sis of Fasciola infection traditionally relies on detecting eggs in
stool samples or bile specimens. The Kato-katz method is
commonly used for egg detection in fecal specimens. However,
this approach is extremely limited in early stages of fascioliasis
[29]. Moreover, the low sensitivity of this method is due to the
low amount of feces included in a slide. It is difficult to find
eggs, which leads to misdiagnosis ultimately. Therefore, nega-



tive stool results do not rule out fascioliasis. Indeed, Fasciola
spp. needs at least 3 to 4 months to develop to sexual maturity
in humans [30].

Specific antibodies to Fasciola are detectable within 2 to 4
weeks after infection, i.e,, 5 to 7 weeks before eggs appear in
stool. Early diagnosis of this disease can be performed by se-
rum assessment [24]. However, for a rare parasitic infection,
such as fascioliasis, there is a lack of registered diagnostic tests
in most areas of China. Moreover, serological detection always
showing cross-reaction with other helminths, this method was
not suitable for community surveys in rural endemic areas, es-
pecially in developing countries [30]. Therefore, the diagnosis
and treatment are often problematic and delayed in most cas-
es.

Migration of juvenile Fasciola through the liver in the inva-
sive stage could cause hepatic lesions. Pathological sections
show micro-abscesses and tunnel-like areas of parenchymal
necrosis [31]. Imaging should be applied as auxiliary diagno-
sis, which may show abscesses and tunnels caused by the mi-
grating young flukes or those in the biliary passage (chronic
infection) [32]. The abdominal MRI finding in the current pa-
tient showing hypodense clustered lesions on the periphery of
both hepatic lobes was compatible with the hepatic phase of
fascioliasis. However, images seen on ultrasound and CT may
sometimes be confused with malignancy or stones. The most
useful diagnostic test for detecting the bile ducts is cholangiog-
raphy by endoscopic retrograde cholangiopancreatography
(ERCP). ERCP is quite important in evaluating symptomatic
patients, especially in those with cholestatic syndrome, colicky
pain, and abnormal liver function, or those in whom the para-
sitic disease has caused systemic involvement [33].

The first-line treatment of human fascioliasis consists of a
single oral dose (10 mg/kg) of triclabendazole, which is highly
effective against mature and immature flukes, safe, and easy to
use [34]. Treatment should be repeated when a single dose
fails to cure the infection [26)].

In conclusion, human fascioliasis is indeed neglected in
China. This zoonotic parasitic disease is very difficult to diag-
nose, because it sometimes appears with atypical and severe
clinical presentations. Problematic and delayed diagnosis is es-
pecially risky in non-endemic areas, where clinicians are not
familiar with this disease. The present report provides detailed
clinical and detection information, and could inspire new di-
agnostic approaches in mitigating parasite transmission and
virulence in humans.
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