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Background. Fasciola gigantica is the causal agent of human fascioliasis, which is emerging in southern Asia and increasingly 
reported in Africa. Unfortunately, knowledge of the clinical picture by F gigantica is insufficient, because of the sporadic individual 
case reports, or few case series of short number of patients from areas where the 2 genetically pure fasciolid species geographically 
overlap and specific causality was not verified.

Methods. The clinical picture is assessed from patients examined in well-equipped hospitals of big cities in Vietnam. Records of 
3250 Fasciola-infected patients were registered in individual cards and a database for their complete analysis was constructed. Case 
profile was based on typical symptoms, blood eosinophilia, serological test, imaging techniques, Kato-Katz test, and ex juvantibus 
confirmation. Anamnesis furnished information about place of residence, professional activities, and infection source.

Results. Symptoms, signs, and manifestations, including neurological, meningeal, neuropsychic, and ocular disorders, are 
analyzed according to frequency, sex, and age groups. Early patient diagnosis and treatment facilitated by radio broadcasting 
underlie differences between serological positivity, coprological positivity, and liver lesions and explain the absence of severe 
long-term complications and posttreatment sequelae.

Conclusions. This is the first sufficiently wide study of the clinical picture caused by F gigantica. The assessment has been made 
in a population without previous contact with fascioliasis and shows that F gigantica (and F gigantica–like hybrids) do not cause 
clinical pictures different from those caused by Fasciola hepatica. This clinical picture will be useful for physicians and health 
officers in endemic areas of Asia and Africa.

Received 18 September 2024; editorial decision 26 February 2025; accepted 01 March 2025; 
published online 4 March 2025

aPresent affiliation: Ivo de Carneri Foundation, Milan, Italy.
Correspondence: Santiago Mas-Coma, PhD, Departamento de Parasitología, Facultad de 

Farmacia, Universidad de Valencia, Av. Vicente Andrés Estellés s/n, 46100 Burjassot, 
Valencia, Spain (S.Mas.Coma@uv.es); M. Dolores Bargues, PhD, Departamento de 
Parasitología, Facultad de Farmacia, Universidad de Valencia, Av. Vicente Andrés Estellés s/ 
n, 46100 Burjassot, Valencia, Spain (M.D.Bargues@uv.es).

Open Forum Infectious Diseases® 

© The Author(s) 2025. Published by Oxford University Press on behalf of Infectious Diseases 
Society of America. This is an Open Access article distributed under the terms of the 

Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons. 
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of 
the work, in any medium, provided the original work is not altered or transformed in any 
way, and that the work is properly cited. For commercial re-use, please contact reprints@oup.
com for reprints and translation rights for reprints. All other permissions can be obtained 
through our RightsLink service via the Permissions link on the article page on our site—for fur
ther information please contact journals.permissions@oup.com. 
https://doi.org/10.1093/ofid/ofaf116

Clinical Picture Caused by Fasciola gigantica • OFID • 1

https://orcid.org/0000-0003-3841-368X
https://orcid.org/0000-0001-6699-7382
https://orcid.org/0000-0003-2347-7269
https://orcid.org/0000-0003-1584-8330
https://orcid.org/0000-0003-2266-6295
https://orcid.org/0000-0002-1685-7004
mailto:S.Mas.Coma@uv.es
mailto:M.D.Bargues@uv.es
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/ofid/ofaf116


Graphical Abstract

Keywords. Fasciola gigantica; neurological and ocular disorders; southern Asia and Africa; symptoms and manifestations; 
Vietnam.

Two species of flukes cause fascioliasis in humans: Fasciola 
hepatica, transmitted by freshwater lymnaeid snails of the 
Galba/Fossaria group in Europe, Africa, Asia, the Americas, and 
Oceania; and F gigantica, transmitted by lymnaeids of the Radix 
group only in parts, mainly warm lowlands, of Africa and Asia 
[1]. The absence of Radix in the Americas and Oceania underlies 
why F gigantica never colonized these continents [1, 2].

The World Health Organization (WHO) included fasciolia
sis within neglected tropical diseases [3] after considering path
ogenicity [4–6], sequelae [4, 7], and immune modulation 
during the acute [8] and chronic phases [9]. Its impact on com
munity development [10], increasing numbers of case reports, 
and description of human endemic areas throughout 1990– 
2010 [11] further reinforced this decision.

Fasciola hepatica is the main causal agent of fascioliasis [5] and 
has been considered more pathogenic than F gigantica, although 
the latter recently proved the opposite because of the bigger size of 
its adult stage. This confusion was due to the faster development 
of the adult stage of F hepatica inside the definitive host [12, 13]. 
Unfortunately, the knowledge on the clinical picture caused by F 
gigantica in humans remains insufficient when compared to F he
patica [5]. An aspect to be highlighted is that F hepatica strains 
showing different pathogenicity have never been reported. This 
is related to the absence of significant genetic and/or phenotypic 
lineages within fasciolid flukes due to the founder effect in an evo
lutionarily recent worldwide spread from the “Fertile Crescent” in 
Near-East Asia since only the Neolithic period [1].

Fascioliasis is a complex disease with epidemiological het
erogeneity and different transmission patterns differing ac
cording to endemic areas. In recent years, human fascioliasis 
has emerged throughout southern and southeastern Asia— 
from Pakistan [14, 15] and India and Bangladesh [16, 17] in 
the West, up to southern China [18] and Vietnam [19] in the 
East. Fasciola gigantica is the fasciolid species that originally 
colonized the lowlands of this region in the past, with 
F hepatica restricted to the northern highlands (southern foot
hills of the Himalaya) and recent introductions by livestock im
portation [1].

Human fascioliasis evolves according to 4 infection phases 
[4, 5, 20]: (1) incubation period: between ingestion of the meta
cercarial cysts and symptom onset; (2) invasive, migratory, or 
acute phase: 3- to 4-month-long period corresponding to fluke 
juvenile migration through intestinal wall, abdominal cavity, 
and liver parenchyma up to biliary canals, usually showing pro
nounced symptomatology, which facilitates early detection; (3) 
latent period: asymptomatic egg-shedding persons with unex
plained eosinophilia usually diagnosed in epidemiological sur
veys; and (4) biliary, chronic, or obstructive phase: up to 
13.5-year-long period with egg-producing flukes inside the bili
ary canals and/or gallbladder. Almost all patients are diagnosed 
in the acute or chronic phases, given the difficulties in deter
mining the incubation or latent period. Time elapsed since 
symptom onset and egg finding in stools allow differentiation 
between these phases.
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The large magnitude of the recent countrywide spread of hu
man fascioliasis in Vietnam has no precedent [19]. A multidis
ciplinary assessment has characterized the epidemiology and 
transmission pattern [20] of the 1995–2019 spread by analyzing 
the progressive evolution of the disease in the 63 provinces [19]. 
The initial implementation of radio broadcasting, leading rural 
and urban patients to health centers for early cost-free diagno
sis and treatment after symptom onset, pronouncedly facilitat
ed the outbreak follow-up since its beginning.

In Vietnam, F gigantica has been demonstrated to be able to 
cause epidemic and endemic situations similar to F hepatica and 
shows how human fascioliasis may reach worrying infection rates 
in areas where children are not the most affected group [19], de
spite the possibility for their very early infection [21]. 
Human-guided livestock movements from an initial outbreak 
area to all provinces were the way used by fasciolids and lymnaeid 
vectors to spread. Neither climate influences linked to monsoon 
regime changes nor fasciolid hybridization after foreign livestock 
importation played a role in the spreading outbreak [19]. It should 
be highlighted that we molecularly verified, by DNA sequencing, 
that the fasciolids infecting both patients and livestock in Vietnam 
are genetically pure F gigantica in its majority and fasciolid hybrids 
in a small minority, and that F hepatica is absent [19].

Our study aims to characterize the clinical picture caused, 
and pathogenicity induced, by F gigantica infections in 
Vietnam, by analyzing 3250 serologically positive patients diag
nosed in well-equipped hospitals. It furnishes valuable infor
mation about the infection by F gigantica (and F gigantica– 
like hybrids), because such a quantity of patients from the 
same epidemiological scenario could never be clinically ana
lyzed before, not even for the human infection by F hepatica.

METHODS

Patients and Analytical Procedures

The clinical picture is assessed from patients examined in well- 
equipped hospitals of big cities, including Ha Noi University 
Hospital, Ha Noi; National Institute of Malariology, 
Parasitology and Entomology (NIMPE), Ha Noi; Quy Nhon 
Institute of Malariology, Parasitology and Entomology, Quy 
Nhon; and Ho Chi Minh Hospital of Tropical Diseases, Ho 
Chi Minh City. Records of Fasciola-infected patients were reg
istered in individual cards and a database for their complete 
analysis was constructed. The years from 2020 onward were ex
cluded to avoid bias due to a potential impact of the coronavi
rus disease 2019 pandemic.

Case Profile and Diagnostic Techniques

Case profile was based on: 

• Typical symptoms: Facilitated diagnosis in the acute and 
chronic phases [4–6].

• Blood eosinophilia: A common, early-appearing disorder [4, 5].
• Serological test: The enzyme-linked immunosorbent assay 

(ELISA) based on a Vietnamese F gigantica excretory/secretory 
protein showed 100% sensitivity and 97.67% specificity [22].

• Imaging techniques: Ultrasonography, computed tomogra
phy, and magnetic resonance allowed for hepatic abnormal
ity detection suggestive of fascioliasis [5, 6, 23].

• Kato-Katz test: Coprological technique for fasciolid egg 
search [11].

• Ex juvantibus confirmation: Posttreatment symptom disap
pearance with the anti-fasciolid specific triclabendazole [24].

Anamnesis was performed to obtain information about the 
place of residence (rural/urban), professional activities (vegeta
ble cultivation/livestock management), and potential infection 
source (vegetables/natural water drinking) [25].

It should be highlighted that serological tests do not differen
tiate between F gigantica and F hepatica [11]. All available com
mercial ELISAs have been developed using F hepatica. That is 
why the NIMPE in Ha Noi decided to use a new ELISA directly 
developed from local Vietnamese F gigantica, in a way to obtain 
a higher sensitivity whenever possible. Despite the verified use
fulness demonstrated in the initial local evaluation of the new 
test, WHO requested us to perform a mission to Vietnam to re
evaluate and validate the Vietnamese test and assess the spread
ing outbreak of human fascioliasis [19]. The evaluation was 
made by comparison with previously validated diagnostic tests, 
including 2 serological tests (CL1 and MM3-SERO), a copro- 
diagnostic monoclonal antibody MM3 test, and the coprologi
cal Kato-Katz test [19].

Statistical Analyses

Statistical analyses were done using GraphPad Prism version 
9.5.1 for MacOS (GraphPad Software, San Diego, California). 
The fraction of total cases was displayed as percentage (%) 
and 95% confidence intervals (assessed with the Wilson/ 
Brown method). The χ2 test and Fisher exact test were used 
to analyze the percentage of cases, symptoms, and disorders 
by sex and age. A P value of <.05 was considered significant 
(2-sided when applying Fisher exact test).

Ethics

Patient data collection and analyses were approved by the ethical 
committees, in agreement with the principles expressed in the 
Declaration of Helsinki: the Institutional Review Board for Ethics 
in Biomedical Research, Ha Noi Medical University, Ministry of 
Health, Ha Noi, Vietnam (approval number 4018/HMUIRB, 26 
December 2018); and the Comité Etico de Investigación en 
Humanos de la Universidad de Valencia, Valencia, Spain (approval 
number H1496156195013, 1 June 2017).
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RESULTS

Comparison of Diagnostic Tools

The low number of patients shedding fasciolid eggs compared 
to serologically positive subjects, and/or showing liver lesions, 
should be highlighted (Tables 1 and 2). Serological positivity, 
coprological positivity, and liver lesion detection showed sig
nificant differences when comparing between the proportions 
of female and male patients and also age groups (Figures 1
and 2). Throughout the initial years of the outbreak, the num
ber of patients suspected of presenting with a malignant hepatic 
tumor was worryingly high, showing a 34% peak of cases in 
2005–2010. Such cancer-misdiagnosed patients consequently 
underwent unnecessary surgery and/or radiotherapy.

Nonsignificant P values in sex and age group comparisons 
were obtained when analyzing cases of ectopic fascioliasis 
due to insufficient sample size (Figures 1 and 2). Such ectopic 
cases were detected in a very low number of patients (Tables 
1 and 2), and concerned worms moved to knee (1 case), mam
mary gland (1), chest (4), and colon (3).

Typical Symptoms and Manifestations

Symptoms, signs, and other manifestations in the aforemen
tioned 3250 patients are noted in Table 3. When comparing 
their frequency according to sex, their proportion in female pa
tients proved to be significantly higher than in male patients, 
which evidently agrees with the higher number of fasciolid in
fections in females (Table 3, Figure 1). Nonsignificant P values 
in this sex comparison were only obtained for anemia, bile duct 
bleeding, pericardial effusion, pancreatitis, and lung tumor, all 
detected in a very low number of patients.

In the analysis according to age group (Table 4, Figure 2), 
significant P values were found in the majority of manifesta
tions, excepting anemia, bile duct bleeding, pericardial effu
sion, pancreatitis, and lung tumor, for which the comparison 
test was not applicable due to sample size deficit (Figure 2).

Among patients presenting with liver abscess, a 40-year-old 
woman suffered from upper stomach ache, against which she was 
unsuccessfully treated during 1 month. Extreme suffering one night 
led her to emergency assistance in Ha Noi University Hospital 
where she underwent surgery for intestine caseation and peritonitis. 
Surgeons removed 2 m of intestine and cleaned the abdominal cav
ity. Blood examination at this occasion included parasitological 
tests. A positive ELISA with Fasciola antigen (titer 1:6400, optical 
density = 3.8) and 31% eosinophilia led to specific treatment with 
20 mg/kg triclabendazole, after which the patient was cured in 1 
month.

Neurological, Meningeal, Neuropsychic, and Ocular Disorders

The high number of patients presenting with neurological, men
ingeal, and/or neuropsychic disorders (Table 5) and those with 
ocular disorders (Table 6) are worth mentioning. Delusional dis
orders and delirious condition, altered consciousness, vigilance 
disorders, temporo-spatial disorientation, confusion, and amne
sia are worryingly high. Diplopia, nystagmus, and vision reduc
tion and the absence of amaurosis should be highlighted.

Females show a significantly higher risk to suffer from cepha
lalgias (headache, migraines), vertigo and nightmares, delusional 
or delirious condition, insomnia, and vigilance disorders 
(P ≤ .001). No significant sex differences appear in other neuro
logical, meningeal, neuropsychic, and ocular disorders (Figure 3).

Table 1. Diagnostic Tools Used in 3250 Patients With Serologically Positive Fascioliasis in Vietnam, by Sex

Diagnostic Tool
Male 

(n = 1088) % Male (95% CI)
Female 

(n = 2162) % Female (95% CI) P Value

ELISA for Fasciola 1088 33.48 (31.87–35.12) 2162 66.52 (64.91–68.15) ≤.001a

Liver lesions by US/CT/MRI 1016 31.26 (31.18–34.37) 2005 61.69 (60.01–63.35) ≤.001a

Eggs detected in stool 168 5.17 (4.46–5.98) 314 9.66 (8.69–10.73) ≤.001a

Ectopic fascioliasis 3 .09 (.03–.27) 6 .18 (.08–.40) .50

Abbreviations: CI, confidence interval; CT, computed tomography; ELISA, enzyme-linked immunosorbent assay; MRI, magnetic resonance imaging; US, ultrasound.
aSignificant differences in the comparison between the proportions of female and male patients.

Table 2. Diagnostic Tools Used in 3250 Patients With Serologically Positive Fascioliasis in Vietnam, by Age Group

Diagnostic Tool

Age Group, y

Total0–5 6–10 11–15 16–20 21–30 31–40 41–50 51–60 61–70 71–80 81–90

ELISA for Fasciolaa 21 80 138 375 461 478 467 436 402 322 70 3250

Liver lesions by US/CT/MRIa 20 78 130 351 437 436 429 416 365 291 68 3021

Eggs detected in stoola 7 21 34 49 67 66 63 65 55 48 7 482

Ectopic fascioliasis … 1 1 … 2 2 1 2 … … … 9

Abbreviations: CT, computed tomography; ELISA, enzyme-linked immunosorbent assay; MRI, magnetic resonance imaging; US, ultrasound.
aSignificant differences in the comparison between the proportions of patient age groups. See P values obtained in the analysis of age groups in Figure 2.
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Significant P values were detected between age groups in 
most of the neurological, meningeal, neuropsychic, and ocular 
disorders (Figure 4). In the remaining disorders, the compari
son test was not applicable due to sample size deficit.

Anamnesis and Treatments

Among 3250 patients, 64.95% lived in rural areas, whereas 
35.05% resided in urban areas and consumed vegetables from 

noncontrolled city markets. Most patients were linked to field 
activities in vegetable cultivation (64.03%) or livestock manage
ment (38.71%). Anamnesis of the great majority (92.68%) sug
gested infection by plant consumption and only sporadically by 
water drinking (0.49%).

All the patients were cured after treatment with triclaben
dazole: 90.03% after 1 dose and 9.97% after 2 doses. In all pa
tients, eosinophilia, positive serology, and liver lesions 

Figure 1. Proportions of symptoms and manifestations in 3250 fascioliasis infected patients in Vietnam and their comparison according to sex. Bars are proportions of 
infected patients (% cases). *Statistically significant differences when comparing sex proportions in each symptom and manifestation (Fisher exact test, 2-sided P < .025); no 
significant differences were detected in the comparison between the proportions of symptoms and manifestations (χ2 test, P > .996). Abbreviations: CT, computed tomog
raphy; ELISA, enzyme-linked immunosorbent assay; MRI, magnetic resonance imaging; ns, not significant; US, ultrasound.
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disappeared after 6 months, while itching and fecal eggs dis
appeared in a maximum of 3 months. No patient was in 
need of a third dose. The only secondary effect was light head
ache, which disappeared quite rapidly. Most patients showed a 

posttreatment increasing weight, in several cases up to even 
10 kg. No patient died, although 10.03% were hospitalized 
for an average of 8 days, and 0.18% received surgical 
intervention.

Figure 2. Proportions of symptoms, signs, and manifestations in 3250 fascioliasis infected patients in Vietnam and their comparison according to age. Bars are proportions 
of infected patients (% cases). *P values obtained when comparing age groups in each symptom, sign, and manifestation (χ2 test, P < .05); no significant differences were 
detected in the comparison between the proportions of symptoms and manifestations (χ2 test, P > .676). Abbreviations: CT, computed tomography; ELISA, enzyme-linked 
immunosorbent assay; MRI, magnetic resonance imaging; US, ultrasound.
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DISCUSSION

Diffusion through radio about symptoms proved useful by 
leading patients to health centers for cost-free diagnosis and 
treatment after symptom onset [19]. This explains the early 

diagnosis in the majority of patients and the disagreement be
tween the lower number of coprologically positive compared to 
serologically positive patients.

Table 3. Typical Symptoms, Signs, and Manifestations in 3250 Patients With Serologically Positive Fascioliasis in Vietnam, by Sex

Symptoms, Signs, and Manifestations
Male 

(n = 1088) % Male (95% CI)
Female 

(n = 2162) % Female (95% CI)
P 

Valuea

Eosinophilia (>8%) 1005 30.92 (29.36–32.53) 1977 60.83 (59.14–62.50) ≤.001b

Fever (>37.5 °C) 886 27.26 (25.76–28.82) 1765 54.31 (52.59–56.01) ≤.001b

Fatigue 875 26.92 (25.43–28.47) 1737 53.45 (51.73–55.16) ≤.001b

Right upper quadrant pain 847 26.06 (24.58–27.60) 1676 51.57 (49.85–53.28) ≤.001b

Upper stomach ache 832 25.60 (24.13–27.13) 1652 50.83 (49.11–52.55) ≤.001b

Weight loss 786 24.18 (22.74–25.69) 1565 48.15 (46.44–49.87) ≤.001b

Digestive disorder (diarrhea) 719 22.12 (20.73–23.58) 1423 43.78 (42.09–45.50) ≤.001b

Itching (allergy/urticaria) 665 20.46 (19.11–21.88) 1318 40.55 (38.88–42.25) ≤.001b

Liver abscesses 421 12.95 (11.84–14.15) 825 25.38 (23.92–26.91) ≤.001b

Jaundice 385 11.85 (10.78–13.00) 736 22.65 (21.24–24.12) ≤.001b

Vomiting/nausea 351 10.80 (9.78–5.23) 634 19.51 (18.18–20.91) ≤.001b

Pleural effusion 145 4.46 (3.80–34.37) 276 8.49 (7.58–9.50) ≤.001b

Hepatomegaly 76 2.34 (1.87–2.92) 135 4.15 (3.52–4.90) ≤.001b

Anemia 8 .25 (.12–.49) 12 .37 (.21–.64) .50

Bile duct bleeding 7 .22 (.10–.44) 11 .34 (.19–.61) .48

Pericardial effusion 2 .06 (.01–.22) 4 .12 (.05–.32) .68

Pancreatitis 2 .06 (.01–.22) 3 .09 (.03–.27) >.99

Lung tumor 2 .06 (.01–.22) 2 .06 (.01–.22) >.99

P value … … … … >.996c

Patients may manifest >1 symptom.

Abbreviation: CI, confidence interval.
aAnalyzed with 2-sided Fisher exact test.
bSignificant differences in the comparison between the proportions of female and male patients.
cAnalyzed with χ2 test; statistically significant when P < .05.

Table 4. Symptoms, Signs, and Manifestations in 3250 Patients With Serologically Positive Fascioliasis in Vietnam, by Age Group

Symptoms, Signs, and Manifestations

Age Group, y

Total0–5 6–10 11–15 16–20 21–30 31–40 41–50 51–60 61–70 71–80 81–90

Eosinophilia (>8%)a 19 77 129 345 432 428 426 412 362 285 67 2982

Fever (>37.5 °C)a 18 78 127 294 348 381 377 352 340 271 65 2651

Fatiguea 19 75 128 291 345 371 375 350 328 264 66 2612

Right upper quadrant paina 18 74 126 282 334 365 373 347 291 251 62 2523

Upper stomach achea 17 71 121 283 335 361 375 323 287 246 65 2484

Weight lossa 15 67 100 261 322 345 358 289 275 255 64 2351

Digestive disorder (diarrhea)a 16 65 98 254 268 270 321 277 271 241 61 2142

Itching (allergy/urticaria)a 14 54 87 236 243 256 297 288 251 205 52 1983

Liver abscessesa 10 32 49 122 153 175 185 176 158 141 45 1246

Jaundicea 11 29 46 91 146 151 172 163 145 135 32 1121

Vomiting/nauseaa 9 31 44 86 121 146 151 142 121 118 16 985

Pleural effusiona 6 23 27 45 54 60 59 58 43 40 6 421

Hepatomegalya 3 6 12 23 29 32 30 26 24 21 5 211

Anemia 1 2 2 3 3 4 1 2 1 2 1 22

Bile duct bleeding … 1 1 2 4 3 2 2 2 1 … 18

Pericardial effusion 1 1 … 1 … 2 1 … … … … 6

Pancreatitis … … … … 1 1 2 1 … … … 5

Lung tumor … … … … … 2 1 1 … … … 4

Patients may manifest >1 symptom.
aSignificant differences in the comparison between the proportions of patient age groups. See P values in Figure 2.
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Hence, the clinical picture should be considered for the as
sessment of the acute phase, but only with caution for the 
chronic phase. Most patients shedding eggs were probably 
at the beginning of the chronic phase, that is, patients mani
festing first symptoms at the end of the acute phase. 
Consequently, this explains why disorders typical of the ad
vanced chronic phase of human fascioliasis are absent or 
rare in Vietnam.

Symptom onset is from a few days to 6 weeks after infection; 
juvenile flukes reach the liver from the sixth day and migrate in 
the hepatic parenchyma at least for 5–6 weeks, and the adult 
begins egg production 3–4 months after infection [11]. In 
F gigantica infections, these phases are delayed and eggs in 
stools appear 1–2 weeks later than in F hepatica infection 
[13]. Serology and coprology detect infection from 2 weeks 
and 3.5–4.5 months after infection, respectively [11]. Thus, liv
er lesion detection in 92.05% and positive coprology in only 
14.83% of the ELISA-positive patients indicates that most pa
tients were diagnosed in the initial acute phase. In Vietnam, 

length/width (in µm) of eggs shed by humans is 150.9–182.2/ 
85.1–106.2 [13], which perfectly fits egg size of 137.2–191.1 
/73.5–120.0 of genetically pure F gigantica shed by humans in 
different world regions [11]. This is similar when dealing 
with eggs shed by animals (length/width): 156.2–182.8/90.6– 
114.9 in Vietnam [13] and 129.6–204.5/61.6–112.5 in different 
world regions [11]. Sporadic patients infected by fasciolids pro
ducing no eggs because of insufficient adaptation to the human 
host [11] should, however, not be ruled out.

An experimental long-term follow-up of serum biochemical 
markers as morbidity indicators demonstrated that F gigantica 
is more pathogenic than F hepatica, mostly due to its bigger size 
[13]. Unfortunately, present knowledge of the clinical picture 
caused by F gigantica is insufficient for this purpose, because 
of including only sporadic individual case reports, or a very 
few case series that include either a very short number of pa
tients or concern areas where the 2 genetically pure fasciolid 
species geographically overlap and the specific causality was 
not verified. Examples are clinical studies in Egypt [26] and 

Table 5. Neurological, Meningeal, and Neuropsychic Disorders in 3250 Patients With Serologically Positive Fascioliasis in Vietnam, by Sex 
and Age Group

Neurological, Meningeal, and Neuropsychic 
Disorders

Sex Age Group, y

TotalM F
0– 
5

6– 
10

11– 
15

16– 
20

21– 
30

31– 
40

41– 
50

51– 
60

61– 
70

71– 
80

81– 
90

Cephalalgias (headache, migraines)a,b 221 430 10 25 36 65 97 98 99 86 61 55 19 651

Vertigo, nightmaresa,b 120 222 5 12 18 38 51 52 49 45 33 29 10 342

Delusional disorders, delirious conditiona,b 34 61 2 3 5 12 15 14 13 12 9 8 2 95

Insomniaa,b 55 97 2 5 6 19 22 24 23 20 17 11 3 152

Sleepinessb 75 86 3 5 7 20 23 24 25 21 18 12 3 161

Altered consciousnessb 21 31 1 2 3 8 9 11 6 5 4 2 1 52

Vigilance disordersa,b 41 70 2 3 5 15 16 19 18 14 10 8 1 111

Temporo-spatial disorientationb 28 33 1 3 4 8 11 12 6 8 5 2 1 61

Confusion, amnesiab 35 51 2 3 5 12 13 15 12 11 8 3 2 86

Character disorders (instability) 14 21 1 2 4 5 5 5 4 3 2 2 2 35

Irritabilityb 29 46 2 3 6 12 13 12 11 7 6 2 1 75

Paresis 6 9 … 1 1 1 3 2 3 2 1 1 … 15

Paralysis (of limbs) … 1 … … … … … … … … … 1 … 1

Walking problems and movement disorders 1 1 … … … … … … … … … 1 1 2

Paraesthesia (of limbs) 2 1 … 1 … 1 … … … … 1 … … 3

Speech disorders (dysphasia, dysarthria, 
aphasia)

1 … … … … … … … … … … 1 … 1

Loss of senses (anosmia, ageusia) … 2 … … … … 1 … … … … … 1 2

Convulsions, epilepsy 1 … … 1 … … … … … … … … … 1

Babinski sign 1 … … … … … … … … … … 1 … 1

Hoffmann sign 2 2 … … … 1 … 1 … … 1 1 … 4

Kernig sign 2 4 1 2 1 … … … … … … 1 1 6

Meningitis symptoms 2 4 1 2 1 … … … … … … 1 1 6

Mental disorders (phobias, pronounced fear) 1 3 … … … 1 1 … 1 … 1 … … 4

Alternating depression/euphoria episodes 2 1 … … … 1 … 1 … 1 … … … 3

Psychiatric or neuropsychic manifestations 1 3 … … … 1 1 … 1 … 1 … … 4

Patients may manifest >1 symptom.

Abbreviations: F, female; M, male.
aSignificant differences in the comparison between the proportions of female and male patients. See P values in Figure 3.
bSignificant differences in the comparison between the proportions of patient age groups. See P values in Figure 4.
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southern China [18]. In the latter endemic area, despite 
F gigantica having been highlighted to be the only fasciolid spe
cies present, 2 photographs of flukes recovered from patients 
illustrating morphologically typical F hepatica specimens 
pose doubts about this specific diagnosis [27]. Thus, the 14 cas
es included in an old series from Hawaii offered the only so far 
verified F gigantica–caused clinical picture [28], as F hepatica 
never colonized this archipelago [1].

The occurrence of ectopic cases agrees with previous reports 
molecularly proving F gigantica to also be involved in such pre
sentations in Vietnam [29].

Symptoms, signs, and manifestations and their frequency in 
Vietnamese patients fit the typical clinical picture of human fa
scioliasis [4–6]. Bleeding, pancreatitis, and lung tumor are se
vere complications. Unusual colic manifestations were only 
observed in 2 patients with colon tumors and in 1 with colon 
perforation caused by ectopic worms found during surgery.

The high proportion of fatigue and pleural effusion may be 
considered exceptions. Fatigue may be related to infection by 
numerous juveniles during the acute phase. Unfortunately, se
rological techniques are useless for quantitative diagnosis [11]. 
Pleural effusion by F gigantica was already noted in Hawaii 
[28]. An excess of serous fluid within the pleural space is known 
to be caused by liver affection and infections. In fascioliasis, li
thiasis and cirrhosis are long-term–appearing disorders [30– 
32], absent in Vietnam because of early patient diagnosis. 
Pulmonary manifestations in fasciolid infection are rare and 
mainly include Loeffler type infiltrates and pleural hemorrhage, 
but may be frequent in patients presenting with neurological 
and/or ocular conditions [11].

The low frequency of anemia is surprising. Mild to moderate 
anemia usually appears in long-term infections, especially in 
cases of heavy parasitic burdens and also reinfections [33, 
34]. The rarity of anemic patients should be due to the early di
agnosis of patients, still in the initial acute phase and without 
having been reinfected.

The absence of lithiasis is also worth mentioning, because 
fasciolid infections are usually detected with imaging tech
niques [21]. Lithiasis has been reported to be frequent in pa
tients infected by F hepatica [31]. However, lithiasis should a 
priori not be considered a difference between infections by F 
gigantica and those by F hepatica, because this is another disor
der appearing in advanced chronic infection [30].

In Vietnam, neurological, meningeal, neuropsychic, and 
ocular disorders are noteworthy. Mainly F hepatica but spor
adically also F gigantica have been involved in patients pre
senting with such disorders [4]. All these manifestations 
had already been reported in fascioliasis patients elsewhere 
before [4]. Nothing indicates F gigantica to be different 
from F hepatica in its capacity to induce such disorders in 
humans. Ingestion of highly metacercariae-contaminated 
vegetables should underlie such disorders, which occur 
more frequently in the acute than in the chronic phase and 
are among the initial, when they are not the first, symptoms 
to appear [4, 35].

The number of Vietnamese patients presenting with such 
disorders agrees with prevalences known in other countries. 
Indeed, such disorders are pronouncedly more frequent during 
the acute phase [4], which agrees with the early patient diagno
sis. Similarly as elsewhere, mild neurological and meningeal 

Table 6. Ocular Disorders in 3250 Patients With Serologically Positive Fascioliasis in Vietnam, by Sex and Age Group

Ocular Disorders

Sex Age Group, y

TotalM F
0– 
5

6– 
10

11– 
15

16– 
20

21– 
30

31– 
40

41– 
50

51– 
60

61– 
70

71– 
80

81– 
90

Blurred vision 5 7 … … … 1 2 1 2 1 2 2 1 12

Sudden bilateral reduction of the visual acuity 3 5 … … … 1 1 … 1 … 1 2 2 8

Eye-roll sign 1 … … … 1 … … … … … … … … 1

Retrocular pain and unilateral exophthalmos 5 10 … 1 1 1 2 1 3 … 2 3 1 15

Transitory or intermittent diplopia 5 9 … 1 1 3 2 1 2 1 1 2 … 14

Unilateral concentric narrowing of the field of 
vision

2 3 … … … 1 … 1 … 1 … 1 1 5

Disorders of the visual accommodation 1 3 … … 1 … 1 … 1 … … 1 … 4

Nystagmus 3 4 … 1 1 2 1 … 1 … 1 … … 7

Visual hallucinations 1 1 … … … … … … … … … 1 1 2

Visual deformation and image superimposition 1 1 … … … … … … … 1 1 … … 2

Partial to almost complete vision loss … 2 … … … … … … … … … 1 1 2

Bulge-sticking pain 4 6 … 1 1 1 1 2 1 … 1 1 1 10

Photophobia 5 6 … 1 1 1 2 2 2 1 1 … … 11

Patients may manifest >1 symptom.

Abbreviations: F, female; M, male.
aSignificant differences in the comparison between the proportions of female and male patients. See P values in Figure 3.
bSignificant differences in the comparison between the proportions of patient age groups. See P values in Figure 4.
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manifestations are the most frequent, whereas severe disorders 
known to worsen with time and giving rise to sequelae in the 
long term are rare.

Neurofascioliasis or intracranial infection by Fasciola and 
ophthalmofascioliasis or direct eye affection by migrating 
flukes are rare but not sporadic, whereas neurological, 

meningeal, and neuropsychic manifestations, and ocular disor
ders caused at distance by liver-infecting flukes, may be fre
quent [4]. Impressive clinical pictures differing between 
patients, puzzling polymorphism complexity, and changing 
manifestation multifocality along the evolution of the disease 
in the same patient are disconcerting and easily lead to 

Figure 3. Proportions of neurological, meningeal, neuropsychic, and ocular disorders in 3250 fascioliasis infected patients in Vietnam and their comparison according to 
sex. Bars are proportions of infected patients (% of cases). *P value obtained when comparing sex groups in each neurological, meningeal, neuropsychic, and ocular disorder 
(χ2 test), noted in the right margin; no significant differences were detected in the comparison between the neurological, meningeal, and ocular disorders (χ2 test, P = .88); 
statistically significant when P < .05.
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misdiagnosis, mainly in low-income regions [4]. Moreover, 
posttreatment sequelae and mortality have been emphasized 
in such neurological patients [4].

Interactions between diverse Fasciola infection situations and 
alterations of the fibrinolytic system and the plasma kallikrein- 
kinin system (also known as contact system) explain the 

Figure 4. Proportions of neurological, meningeal, neuropsychic, and ocular disorders in 3250 fascioliasis infected patients in Vietnam and their comparison according to 
age groups. Bars are proportions of infected patients (% of cases × 100). *P value, obtained when comparing age groups in each neurological, meningeal, neuropsychic, and 
ocular disorder (χ2 test), noted in the right margin; no significant differences have been detected in the comparison between the neurological, meningeal, and ocular disorders 
(χ2 test, P = .14); statistically significant when P < .05.
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complexity, heterogeneity, and timely variations of neurological 
disorders [35]. Numerous Fasciola-secreted plasminogen- 
binding proteins enhancing plasmin generation may underlie 
blood-brain barrier leakage by the proinflammatory peptide 
bradykinin, whether by many juveniles in the acute phase 
[36], or breakage of encapsulating formations including adults 
in the chronic phase [35].

The proportions of patients living in rural or urban areas, 
activities related to vegetables/livestock, and plant/water infec
tion sources fit this epidemiological scenario recently described 
for the transmission areas in Vietnam [19].

Anamnesis about symptom onset before hospitalization 
from 307 patients throughout 1997–2000 (49%, 26%, 22%, 
and 3% of 1, 2, 3–4, and ≥5 months, respectively) [37] agrees 
with the general early diagnosis of the patients facilitated by ra
dio broadcasting.

Treatments evidence the usefulness of triclabendazole, high
ly efficient in all disease phases, against F gigantica and hybrids 
and the absence of resistance to this drug in Vietnam [38].

CONCLUSIONS

This is the first sufficiently wide study of the clinical picture 
caused by F gigantica. The assessment has been made in a pop
ulation without previous contact with fascioliasis [19] and 
shows that F gigantica (and F gigantica–like hybrids) do not 
cause clinical pictures different from those by F hepatica.

Early patient detection and treatment should be highlighted, 
because of avoiding severe long-term complications and also 
posttreatment sequelae, which mainly appear in patients hav
ing been treated late [4, 7, 31]. Combining radio broadcasting 
facilitating the passive detection of symptomatic patients and 
their treatment, thanks to the WHO triclabendazole donation 
program, is a helpful strategy [19].

The clinical picture assessed in Vietnam may be useful for 
physicians and health officers of south and southeastern coun
tries of Asia where fascioliasis cases caused by F gigantica (and 
F gigantica–like hybrids) are at present emerging [16], but also 
in Africa where human infection is increasingly being reported 
[39, 40].

In these 2 continents including areas where F gigantica and 
F hepatica overlap, care should be taken with diagnostic tech
niques that are not able to differentiate between the 2 “pure” 
fasciolid species and also between them and nuclear ribosomal 
DNA (rDNA) admixed and/or mitochondrial DNA (mtDNA) 
introgressed hybrids. This is the case with serological tests [11] 
and also several molecular methods that are insufficient for hy
brid detection. The report of a female patient infected in a trip 
to Vietnam and diagnosed to be infected by F hepatica in 
France, by using serology and the technique of recombinase po
lymerase amplification (RPA) for F hepatica DNA detection in 
stool and pus aspirate, is such an example [41]. The RPA 

technique is only based on nuclear rDNA ITS-1, whose se
quence in F gigantica and F hepatica differs only in 5 polymor
phic nucleotide positions. In southern Asia, including from 
India up to Vietnam, hybrid specimens are originated by cross
breeding of autochthonous F gigantica with F hepatica intro
duced by imported livestock. The consequent offspring 
include admixed hybrids, which show a very wide heterozy
gotic variability in these aforementioned 5 positions, whose de
tection needs nucleotide sequencing and cloning for 
single-nucleotide polymorphism analysis [16, 17, 19, 42]. The 
RPA technique is, therefore, useless for the detection of ad
mixed hybrids, and also introgressed hybrids because of not an
alyzing mtDNA, and to differentiate them from the “pure” 
fasciolids [43].
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