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Outline 

 Case presentation of eosinophilic meningitis caused by A. 
cantonensis infection.

 Description of three outbreaks, clinical studies and 

epidemiological changes 

 Intermediate host in Taiwan 

 Control and prevention of Pomacea canaliculata in rice farm 
and water bamboo farm
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Case presentation
 Chart number: 5454988

 28 y/o, male, single 

 Chief complaint: fever, headache and diplopia for 
days 

 Past history: eating snails one month ago
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Case presentation

 Lumbar puncture: WBC 230/cumm, RBC 210/cumm, L/N/M 67/31/2, 
Protein  133mg/dl, glucose 51mg/dl( serum 114mg/dl).

 Peripheral blood: WBC 11170/cumm, HgB 15.5 g/dl, S/L/M/E 53/22/4/21, 
Plt 264k 

 Neurology exam:left abducens nerve palsy

 CSF data ( 2nd day): WBC 20, RBC 460, N/L/E 7/23/70
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Acta Tropica 
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Diagnosis: Eosinophilic meningitis caused by 
A. cantonensis infection
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Outline 

 Case presentation of eosinophilic meningitis caused by A. 
cantonensis infection.

 Description of three outbreaks, clinical studies and 

epidemiological changes 

 Intermediate host in Taiwan 

 Control and prevention of Pomacea canaliculata in rice farm 
and water bamboo farm
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Eosinophilic meningitis caused by A.cantonensis
infection, VGH-KS, 1991-2001  
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Outbreak  of eosinophilic meningitis 
caused by Angiostrongylus cantonensis in 
1998(87),1999 (88) and 2001(90)
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First outbreak in 1998
 Eight Thai laborers
 September 27-October 6, 1998
 Pomacea canaliculata
 Incubation period: 5-12 days 
 One had bilateral abducens nerve palsy 
 Four patients had negative MRI findings
 Treatment: steroid and mebendazole
 Outcome: good, no neurological  complications

Tsai TH et al. J Microbiol Immunol Infect 2001;34:50-56 
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Second outbreak in 1999

 Nine Thai laborers 
 October 31-November 25,1999
 Pomacea canaliculata mixed with lemon juice and red 

pepper
 One had facial palsy 
 MRI: varying degrees of meningeal enhancement and 

abnormal globus pallidus enhancement.
 Treatment: supportive treatment 
 Outcome: good 

Tsai  et al. Am J Med 2001;111:109-114

Tsai  et al. Am J Trop Med Hyg 2003;68:281-5   
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Third outbreak in 2001

 Five Taiwanese in a family (breakfast vendors)
 August 6, 2001
 Incubation time: medium 54 days 
 Mixed Clover, leaf of sweat potatoes and apple for 

juice (精力湯)
 One had facial palsy 
 Meningeal enhancement and high signal intensity at 

the subcortical white matter on T2WI and FLAIR image 
were observed in 4 patients. 

 Treatment: Prednisolone 60 mg/day for 2 w
 Outcome: good

Tsai et al. Am J Trop Med Hyg 2004;71-222-6 
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Am J Med. 2001 Aug;111(2):109-14 



15

Am J Med 2001;111:109-114
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Am J Med 2001;111:109-114
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Rice Water 
CSF
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Third stage larvae of A. cantonensis
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Am J Trop Med Hyg. 2003 Mar;68(3):281-5 
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There was a significant correlation between severity of 
headache, CSF eosinophilic pleocytosis with MRI signal 
intensity in T1-weighted imaging  

Am J Trop Med Hgy 2003;68:281-5
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Lesions with high signal intensity on spin-echo T1-weighted 
MR images

 Lipids 

 Calcification

 High protein count 

 Laminar necrosis in cerebral infarction 

 Neoplasms 

 Paramagnetic substances such as methemoglobin,melanin,manganese 

and copper
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Cause of hyperintense basal ganglion
 Intra-cranial Hemorrhage 
 Hemorrhagic infarction 
 Japanese Encephalitis 
 Total Parenteral Nutrition
 Wilson’s Disease
 Calcification 
 Neurofibromatosis Type I
 Hypoxic-Ischemic Encephalopathy
 Acquired Non-Wilson’s Hepatocerebral Degeneration
 Chorea-Ballism Associated with Hyperglycemia 

Lai PH et. AJR 1999;172:1109-1115
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Clinical findings of 3rd outbreak 

Tsai et al. Am J Trop Med Hyg 2004;71:222-226
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Tsai et al. Am J Trop Med Hyg 2004;71:222-226
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Neurotropic factor in eosinophilic meningitis 
caused by A. cantonensis

 Dynamic changes of hepatocyte growth factor in eosinophilic meningitis
caused by Angiostrongylus cantonensis infection -high concentrations of 
HGF in the CSF occur in eosinophilic meningitis, and may have a role 
in protecting against endothelial injury and reducing BBB dysfunction. 

Tsai  et al .Am J Trop Med Hyg 2009;80:980-2

 Vascular endothelial growth factor is associated with blood brain barrier 
dysfunction in eosinophilic meningitis caused by Angiostrongylus 
cantonensis infection

Tsai  et al .Am J Trop Med Hyg 2007;76:592-5

 Association of matrix metalloproteinase-9 and tissue inhibitors of 
metalloproteinase-4 in cerebrospinal fluid with blood-brain barrier 
dysfunction in patients with eosinophilic meningitis caused by 
Angiostrongylus cantonensis                 Tsai  et al .Am J Trop Med Hyg 2008;78:20-7
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Am J Trop Med Hyg 2007 Mar;76(3):592-5 
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29Tseng et. al Journal of Microbiology, Immunology and Infection 2011 
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Outline 
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 The major intermediate hosts in Taiwan are the African giant 
snail (Achutina fulica) and the golden apple snail (Pomacea 
canaliculata),  Pomacea canaliculata was introduced to 
Taiwan in 1979 as a food source. It spread widely in paddy 
fields and drainage ditches and has become an important 
cause of outbreaks of eosinophilic meningitis.

Tsai et al Am J Med 2001;111:109-114

 Field studies in southern Taiwan revealed that 15% to 28% of 
Pomacea canaliculata contain third-stage larvae of A. 
cantonensis

Yen et al J Trop Med Hyg 1990;93:347-50 

Intermediate host 
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中文名：青魚
英文名：Snail carp,Chinese roach,Black carp 
學名：Mylopharyngodon piceus Richardson 俗
名：烏溜、鰡仔、黑鯇
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Extract  Astaxanthin (natural anti-oxidant) 
from egg of Pomacea canaliculata 

 Local Bio-pharmapseutic company in Taiwan encourage 
farmers to raise Pomacea canaliculata  as a source of 
Astaxanthin

 Bureau of Animal and Plant Health Inspection and 
Quarantine ,Council of Agriculture, Executive Yuan 

 Strengthen the monitoring, warning and notification systems 
for plant diseases (Pomacea canaliculata )

 Penalty of 1000 to 5000 USD to those farmers to raise 
Pomacea canaliculata 
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Summary 
 Most cases of A. cantonensis eosinophilic meningitis in 

Taiwan have been reported in children exposed to the African 
giant snail (A. fulica). There is usually a history of eating or 
playing with snails or slugs.

 More recently there have been several outbreaks among 
adults, particularly Thai laborers who have eaten golden 
apple snails (A. canaliculatus). 

 Serum epidemiology data in our community  is not available, 
but we believe it is very low.

 Government has strengthen the monitoring, and control  
systems for  Pomacea canaliculata in farm 
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