


Nematodos poco frecuentes (en Colombia)

* Angioestrongiliasis
* Anisakiasis

* Baylisascariasis

* Capilariasis

®* Dracunculiasis

* Gnathostomiasis
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Table 1. Clinical Events and Laboratory Results in a 22-Year-Old Male with Angiostrongylus Eosinophilic Meningitis.
dpi® | dpos® Event/Status Treatment Blood: Blood: CSF: PCR for A.
whbe x 10%ul/ | absolute eo- wbc/pl / cantonesis
eosinophils | sinophil count | eosinophils
(cells/pl)

0 Approximate time of snail ingestion

9 0 Myalgias begin

13 4 Seen in outpatient clinic Analgesics 17.5112% 2100

15 6 First hospital admission Prednisolone 60mg/d 11.7114% 1670 338/15% Negative
17 8 Lumbar puncture; MRI 132

18 9 First discharge Prednisone 20mg/d 16.6/12%

20 1 Treated in ED 21.9/9%

23 14 | Second hospital admission Prednisone 80mg/d; begin albendazole 18.0/5% 860 1248/27%

24 15 | Abduscens palsy Positive
26° 17 | Mental status worse Prednisone 80mg/d + albendazole continue; therapeutic lumbar puncture

28 19 | Staff learns of snail ingestion

29 20 MR angiogram

30 21 Ataxia, paresthesias

32 23 | First signs of clinical improvement

34 25 | Second discharge

37 28 | First outpatient follow up visit Finish albendazole; begin prednisone taper

44 35 | Headache worse Prednisone 80mg/d

57 48 | PCR data received Tapering prednisone more slowly

85 76 | Diplopia resolved

99 90 | Mildabduscensandimbweaknesspersists | Off prednisone

3days post ingestion of snail. *days post onset of symptoms. “no further laboratory data available

Achatina fulica

Hawaii J Med Public Health. 2013
Jun;72(6 Suppl 2):41-5.

A severe case of Angiostrongylus
eosinophilic meningitis with
encephalitis and neurologic
sequelae in Hawa'i.

Kwon E, Ferguson TM, Park SY,
Manuzak A, Qvarnstrom Y,
Morgan S, Ciminera P, Murphy GS.




Angioestrongiliasis

* El nematode Angiostrongylus cantonensis, gusano del pulmon de
la rata, es la causa mas comun de meningitis eosinofilica.

* Angiostrongylus (Parastrongylus) costaricensis es el agente
causal de |la angioestrongiliasis abdominal o intestinal.
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Figure 3: Distribution of A cantonensis and human A cantonensis infections or outbreaks worldwide
Endemic regions are those countries inwhich human cases of angiostrongyliasis or animal reservoirs of A cantonensis have been identified. This is not intended to
imply that A cantonensis is endemic throughout these entire countries. Conversely, those areas marked as non-endemic regions may well be countries where no

investigation has taken place and so cannot be considered free from A cantonensis infection.

Lancet Infect Dis 2008; 8: 621-30
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1(0-04)
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Table 2: Cases of human angiostrongyliasis reported in countries or

regions




Angioestrongiliasis

Angiostrongylus cantonensis

Angiostrongylus costaricensis

Humans are incidental hosts,
Passage of larvae in humans
has never been documented,
and humans do not transmit
either A, cantonensis

or A, costaricensis /&

\
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Humans become infected through
food containing third-stage
(infective) larvae. Food tems may
include uncooked snaiis or slugs,
vegelables contaminated with
snails, slugs, or mollusk secretions
(slime), of infected paratenic hosts
(l.e.. crabs, freshwatar shrimp).

A\ Causes eosinophilic meningitis, a

meningoencephalltis characterized by
eosinophils in the cerebrospinal flusd
(CSF). Common in parts of Southeast
Asia and Pacific islands, Africa and
the Canbbean

ACauses eosinophilic ententis, an

eosnophilic inflammation of the
mesentesnc artenoles of the
ileocecal region of the
gastrointestinal tract that mimics
appendicitis. Common in parts of
Central and South America

A\ Eggs hatch in the
lungs, and first-stage
larvae are passed i
rodent feces
(A. canlonensis).

A Eggs hateh in
the ileum and
larvae are passed
in the feces
(A. costancensis).

First-stage larvae
infect snails and
slugs

h |

Slugs and snails are intermediate
hosts, and after 2 molts, the larvae
reach the infective (third) stage

Third-stage larvae
are ingested by rals

SAFEN - HEALTHIEN - FEOFLE"™

Angiostrongylus costaricensis female worm in
appendix tissue sections stained with hematoxylin
and eosin. Notice the thick, multinucleate intestine
(IN) and eggs (EG) within the uterus (UT).

Angiostrongylus cantonensis third stage (L3),
infective larva recovered from a slug. Image
captured under differential interference contrast
(DIC) microscopy.



;A:L; Causes of Seizures/Epilepsy

Infections

B Worldwide (n-779)
W Talwan, China (n-120)

Percentage

10-19

Figure 4: Ages of patients who have acquired angiostrongyliasis

Data are summarised from references 3, 11, 19, 28, 26, 36, and 111. Although
125 cases of A cantonensis were reported in Tarwvan, the exact ages of five
patients were not recorded, and are therefore not shown in this higure,

Focal brain lesions

Toxins/drugs/metabolic

Metabolic
Stroke

Bacterial meningitis
Cerebral malaria

TB meningitis
Cryptococcal meningitis
Neurocysticercosis
Schistosomiasis
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Neuroangiostrongyliasis
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letanus (pseudoepilepsy)
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Lancet Infect Dis 2008; 8: 621-30
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Helminths that May Infect the Central Nervous System

Organism

CESTODES
Neurocysticercosis

E granulosus
(Hydatid disease)

Taenia multiceps
(coenurosis)

Spirometra sp.
(Sparganosis)

Main Areas of Distribution

Latin America, sub-Saharan
Africa, India
Worldwide

Worldwide

Far East and S-e Asia, East
Africa

Presentation

Seizures, mass lesion,
hydrocephalus
Mass lesion, seizures

Hydrocephalus

Seizures, infarcts

Management

Albendazole 15 mg/kg/day in 2 divided doses for 8
days. Cover with corticosteroids (see text)

Surgical resection. Pretreat: albendazole 15 mg/kg/day
in 2 divided doses (40 days) to shrink cyst.

If unresectable: albendazole 10-15 mg/kg/day in two
divided doses twice a day 23 months

Surgical removal

Surgical removal

NEMATODES

Angiostrongylus
cantonensis

S-e Asia, Caribbean,
Southern USA

Meningoencephalitis

Repeated LPs to reduce ICP. Corticosteroids +
Albendazole 10-15 mg/kg/day in two divided doses
— 2 weeks

Gnathostoma S-e Asia, Mexico, Ecuador,  Meningoencephalitis, seizures,  Albendazole 10-15 mg/kg/day in 2 divided doses — 21
spinigerum Japan myeloradiculopathy days + corticosteroids. Surgical removal if accessible

Onchocerca West Africa, Yemen, Latin Chorioretinitis, keratitis, Ilvermectin single oral doses of 0.15 mg/kg single oral
volvulus America seizures dose

Baylisascaris Worldwide Meningoencephalitis Corticosteroids, albendazole 10-15 mg/kg/day in 2
procyonis divided doses

Trichinella sp. Worldwide Myopathy, strokes, Corticosteroids, repeated LPs

meningoencephalitis
TREMATODES

Schistosomiasis

Paragonimus sp.

Fasciola hepatica

Africa, Asia, Brazil

Latin America, Asia, West
Africa
Worldwide

cauda eguina/conus syndrome/
cerebral granuloma

Encephalitis, mass lesion,
infarcts, seizures, myelopathy
Meningitis, mass lesion, infarct

S. mansoni, S. haematobium and S. intercalatum -
Praziquantel 40 mg/kg/day — 3 days, corticosteroids
(see text)

S. japonicum and S. mekongi — Praziquantel 60 mg/kg/
day — 3 days, corticosteroids (see text)

Praziquantel 25 mg/kg three times a day — 3 days,
corticosteroid

Triclabendazole 10 mg/kg single dose or 20 mg/kg in
two divided doses

S-e, South-east: LP. lumbar puncture: ICP, intracranial pressure: meningoencephalitis in this table refers to an eosinophilic meningoencephalitis.

Manson’s Tropical Infectious
Diseases (Twenty-third Edition)
Editor: Jeremy Farrar

ISBN: 978-0-7020-5101-2, 2014.




Panel: Differential diagnosis of eosinophilic meningitis*

Infectious causes
Angiostrongylus cantonensis
Gnathostoma spinigerum
Paragonimus spp
Strongyloides stercoralis
Toxocara canis
Loa Loa
Toxoplasma gondii
Taenia solium
Coccidioides immitis

Schistosoma japonicum
Fasciola hepatica
Trichinella spiralis

Non-infectious causes

Malignant tumours

« Glioblastoma

+ Hodgkin’s disease

« Non-Hodgkin lymphoma

« Acute leukaemia

+ Meningeal carcinomatosis
Drugs

+ Post myelography

« |buprofen

« Ciprofloxacin

« Vancomycin

« Gentamicin

Foreign bodies

« Ventriculoperitoneal shunts
Primary eosinophilic meningitis

Lancet Infect Dis 2008; 8: 621-30




v Angiostrongylus costaricensis eggs and larvae in tissue stained with hematoxylin and eosin (H&E).

Figure B: Thin-shelled A. costaricensis €ggs in
intestinal tissue stained with H&E, a feature
consistent with the presence of mature female

Figure A: Angiostrongylus costaricensis eggs in intestinal tissue stained WOrms.

with hematoxylin and eosin (H&E).

25 jm

Figure C: A. costaricensisfirst stage (L1) larva in Intestlnal tissue stained
with H&E
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Figure A: Angiostrongylus costaricensis female

worm in appendix tissue sections stained with
hematoxylin and eosin (H&E). Image courtesy
of Regions Hospital, St. Paul, MN.

Figure C: Ancther image from the specimen
seen in Figure A.

~ Angiostrongylus costaricensis adult female in tissue sections stained with H&E.

Flgure B: Higher magnification of the specimen
in Figure A. Notice the thick, multinucleate
intestine (IN) and eggs (EG) within the uterus
(UT).

Figure D: Higher magnification of the specimen
in Figure C. Shown here are the thick,
multinucleate intestine (IN), reproductive tubes
(RT), and lateral chords (LC).

Diagndstico
Clinico-epidemioldgico
Inmunoldgico
Molecular



v A. cantonensis larvae recovered from slugs.
Third stage (L3), infective larvae would not be found in human tissue; the images below are not clinically diagnostic. L3 larvae are infective to humans,
who serve as incidental hosts.

Figure A: Angiostrongylus cantonensis third stage (L3), infective larva recovered from a slug.
Image captured under differential interference contrast (DIC) microscopy.

Figure B: A, cantonensis (L3), infective larvae recovered from a slug.
Image captured under DIC microscopy.

Figure C: Higher magnification of Image B. Note the
terminal projection on the tip of the tail which is
characteristic of A. cantonensis.




Clin Ophthalmol. 2013;7:977-9. doi:
10.2147/0OPTH.S43565. Epub 2013
May 27.

Subretinal angiostrongyliasis-induced
optic neuritis.

Sinawat S, Yospaiboon Y, Sinawat S.

Figure | The subretinal parasite and subretinal tract at the superotemporal retina.



Table 1. Comprehensive review of the clinical features of ocular angiostronayliasis cases in the world.
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Compromiso ocular

DAYRON F. MARTINEZ-PULGARIN, DIANA MARCELA MUNOZ-URBANO, LUZ DANIELA
GOMEZ-SUTA, OLINDA DELGADO, AND ALFONSO J. RODRIGUEZ-MORALES. Ocular
Toxocariasis: New Diagnostic and Therapeutic Perspectives. JESP 2015 (submitted)

Table 1. Ocular involve

Brugian filariasis

Thelaziasis

Dircfilanass

Baylisascariasis

Acanthamosbic
keratitis

Chagas disease
Giardiasis

Leishmaniasis

Malana

Micrespondiosis

Rhinospondiosis

Toxoplasmosis

=2

Log ioa

Tnchinella spiralls

Wucherena bancroffi, B.

malayi
Thelazia callipaeda

Dirofilaria repens

cercus celiulosae

Acanthamosba spp

Trypanosoma cruzi

Leishmania spp

Flasmaodium faleipamm

Microsporidia spp

Rhinospondium sesber

Toxoplasma gomdiy

ment in parasiti

Peripheral white mass is often visible in affected
FAT-1

Conjunctival congestion and pain with movement
of the eye. May affect vision transiently. Retinal
hemaorthages and perivascular inflammatio
Edema around the eye, conjunctivitis and
exophthalmoses

Retinal vasculities, decreased vision and
panuveitis with secondary glaucoma

Epiphora, conjunctivitis, keratitis, comeal opacity
and ulcers

dema, and congestion of the conjunctiva,

3. foreign body sensation in the eye
Vision loss, transient visual obscwration, and
diffuse uniateral subacute newroretinitis

Subconjunctival and eyelid masses,

papilloedema, cranial nerve palsies, vifritis and
tic neuritis

Unweitis and subretinal granuloma

Orbital swelling, exophthalmus and proptosis
Painful red eye, and there may be visual defect

Conjuctival edema, sever pain. ring infilrate
arpund the comea, hypopyon, hyphema, uveilis,
boss of wision
Palpebral and periorbital cedema
Salt and pepper retinal chan horioretinitis,
retinal haemomhage and uveitis
Visceral: conjunctivitis, uveits and retinal
haemarrh Cutaneous: lesions on eyelid,
bephal junctivitis Mucocutaneous: severe
ubceration, loss of the eye
Retinal haemormrhage, papilloedema, cotton wool
spots

junctival hyperemia, punctate epithelial

titis. hyphema, necrotizing keratitis, corneal

unctival granuloma

‘Congenital: Strabismus, nystagmus and
blindness

Acute acquired: Primardy; necrotizing
chonoretinitis, witritis is commeon
Secondary findings include scotoma,
photophobia,

blindness, Glaucoma, t 10P, necrotzing
nflammation, loss of central vision

Serology

Identification of
Angiosfrongylus canfonensis
in the eye. Direct and indirect
immunciuorescent
: =

Exlnc-r. on of adult worm or
microfilaria

Muscle biopsy

An aqueous tap and a
peripheral blood smear isolate
microfilariae or adult worm
Epgs or larvae can be seen
when tears or other eye
secretions are examned
under light micn

Excision biopsy

Exclusion of other known
causes of ocwlar lana migrans

Imaging with ultrasound, MRI
and CT. Serclogy can be
useful

Eggs in the feces, urine or
eggs/cerncanae in the eye

Imaging
Adult worm in the eye

Comeal scrapings, culture

Blood smear, Buffycoat,
Ta%s [

and exchusion
Tissue smears or biopsy.
culture i NNN medium

BFMP, Buffy coat. PCR,
5 pcal

scrapings, biopsy,
serclogical

Histopathologic
demonstration
Serology (IgM, IgG), PCR

Buffy coat: The thin layer of concentrated white blood celis that forms when a tube of blood is spun in a centrifuge. BFMP:

Blood Fim for Malaria Parasite. PC

solymerase chain reaction. MMN: Movy-MacMeal-Mi

lle medium.



Percentage (%)
60
Headache
Meck stiffness
Paraesthesia
Vomiting
Fever
Mausea
Blurred vision or diplopia
Body pain
Muscle pain
Fatigue
Muscle twitching and convulsion
Muchal rigidity or neck pain
Somnolence
Abdominal pain
Hyperaesthesia
Muscleweakness
Weakness of extremities B Adult (n=778)
Diarrhoea [ Children (n=114)

Figure 2: Clinical symptoms and signs of human angiostrongyliasis with eosinophilic meningitis
Data are summarised from references reported in Thailand, Taiwan, mainland China, and the USA *#24263+3

Lancet Infect Dis 2008; 8: 621-30



Angioestrongiliasis

* Etiologic Agents: Angiostrongylus cantonensis (rat lungworm).

* Source: Ingestion of neurotropic immature larvae in intermediate hosts: snails,
slugs, shrimp,frog(paratenic hosts), or greens contaminated by minute slugs.

* Clinical Manifestations: Nausea, vomiting, constant headache, meningismus,
usually insidious onset. Parasthesias, cranial nerve palsies may occur.

* Pathology: Leptomeningitis, lymphocytic & eosinophilic reaction around larvae on
surface of brain & in parenchyma.

* Laboratory Diagnosis: Serology available only in SE Asia. CSF eosinophilia,
inconstant peripheral eosinophilia. MRI with generalized meningeal thickening.

 Epidemiology: Mainly Thailand, Taiwan, South Pacific. Possibly emerging in the
Caribbean (2000 Jamaica). Associated with imported giant African snails.

 Prevention and Control: Cooked food.

 Treatment: Repeated CSF taps, analgesia. Anthelmintics contraindicated.
Steroids may be of benefit.
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Diagnosis of anisakiasis can be made
by gastroscopic examination during
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Fig. 4. Functional module of allergic host defence response. Various stimuli activate the allergic host defence response to Anisakis: the live helminth itself, a range of

Nieuwenhuizen NE, Lopata AL. Anisakis--a food-borne parasite that triggers allergic host defences.
Int J Parasitol. 2013 Nov;43(12-13):1047-57. doi: 10.1016/j.ijpara.2013.08.001. Epub 2013 Aug 27.
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Fig. 1. Life cycle of Anisakis simplex including accidental human hosts. Adult parasites live in the stomach of marine mammals and unembryonated eggs are expelled with the
faeces. These eggs develop and hatch, releasing free-living A simplex 13s, These L3s are ingested by krill (euphausiid) and copepods, which form the intermediate hosts
Marine fish and cephalopods, which are paratenic hosts, contribute to the dissemination of this parasite by ingesting crustaceans, fish and cephalopods infected with L3s. The
infective L3s are mostly embedded in the viscera and muscle and transferred to the final hosts (marine mammals) by ingestion of infected fish, cephaiopods or krill. The L3
develops to the adult in the final host, closing the life cycle of this parasite by producing and releasing eggs. Ingestion of raw fish or cephalopods infected with 13s by humans,
who are accidental hosts since the larvae do not develop further, can generate adverse reactions through activation of various host-defence responses.

Nieuwenhuizen NE, Lopata AL.
Anisakis--a food-borne parasite that
triggers allergic host defences.

Int J Parasitol. 2013 Nov;43(12-13):1047-
57. doi: 10.1016/j.ijpara.2013.08.001.
Epub 2013 Aug 27.




@ Unembryonated eggs

@ Embryonated eggs

A

@ Free swimming L2 larvae

@ }’SND}Q
@ Intermediate hosts & ‘

development into L3 larvae

@ Accidental human =
consumption of L3 larvae

o

@ Definitive hosts & development "’ P
into adult life stage : ~ —

Fig. 1. Life cycle of the species of Anisakis, including humans as accidental paratenic
hosts.

F.J. Baird et al. / Molecular and Cellular Probes 28 (2014) 167-174
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~ Anisakid worms in tissue specimens, stained with hematoxylin and eosin (H&E). Diagnéstico
Clinico-epidemioldgico
Inmunolégico
Molecular

Figure A: Larva of an anisakid worm from a Figure B: Higher magnification (200x) of the Figure C:Hi TR (460)() of the__

gastric biopsy specimen, stained with H&E. specimen in Figure A, showing a close-up of specimen in Figures A and B, showing a

Image taken at 100x magnification. the thick, multi-layered cuticle and tall, close-up of the folded intestine with a brush
prominent muscle cells. Border




Anisakiasis

* Etiologic Agents: Anisakis simplex, Anisakis physeteris, Pseudoterranova decipiens

* Source: Ingestion of intermediate stage larvae in undercooked infected fish or shellfish.
Definitive development in stomach of dolphins & other mammals.

* Clinical Manifestations: Variable abdominal pain may be accompanied by nausea, diarrhea,
or vomiting. Mild to moderate circulating eosinophilia. Intestinal disease may not present
for 1 or 2 weeks. May cough up dead Pseudoterranova.

* Pathology: Eosinophilic granuloma surrounding attachment site(s) in gastric or intestinal
mucosa; edema more pronounced around nematode.

* Laboratory Diagnosis: Confirmed diagnosis from recovered anisakid nematode.
May be presumptively diagnosed by food history, eosinophil count.

* Epidemiology: Worldwide, especially where raw seafoods are commonly consumed.
 Treatment: Removal of worm by endoscope or surgical resection of lesion and nematode.

* Prevention and Control: Abstinence from raw and undercooked seafoods.
Pre-freeze fish.



REV. GASTROENTEROL. PERU 2004: 24: 335-342

CONTRIBUCION ESPECIAL:

Anisakidosis: ;Una zoonosis parasitaria marina desconocida o
emergente en el Per?

TABLA 1 . Caracteristicas de los casos de anisakidosis humana reportados enel Pert (1993-2002)

Fecha de Edad/ Localizacidn Procedencia Rgenteetiolégico Autor
Diagnostico Sexo de lalarva (departamento)

19937 ? Boca Lima P. decipiens 12
19937 ? Boca Lima P. decipiens 12
12/01/98 38 M Estdémago Lima Anisakis sp. 14
12/1997 22 H Estémago? Ica A. physeteris* 15
01/1998 36H Estémago? Ica A. physeteris* 15
11/1997 42 M Boca Lima A. simplex CP
19/07/2001 42 M Boca Lima P. decipiens ?* NR

Como : Toxocara sp. le, 17
24/07/2002 17 M elimind I=a P. decipiens 13

(*) Casos probables, Cp: Comunicacidn personal, Nr: Nuevo registro.



REV, GASTROENTEROL. PERIT 2004; 24: 335.342 335

CONTRIBUCION ESPECIAL:

Anisakidosis: ;Una zoonosis parasitaria marina desconocida o
emergente en el Pera?

TABLA 2 .- Peces portadores de larvas de Anisaki s physteris y Pseudoterranova decipiens en la costaperuana: dinamica de infeccidn

Especiede Pez hospedador Muestra Fecha Procedencia (costa) Prevalencia Intensidad Autor

-

larva % Media/Rango

A. physeteris

S. japonicus “caballa” 11 1995 IslasBallestas, lagunillas, 36,5 ? (1-16) 29
Laguna Grande Pisco (Ica)

100 2000? Callao 20,0 ? 30

T. murphyi “jurel” 45 Julio-Agosto 1994 Lagunillas, Pisco (Ica) 6, 66 1 R

30 Diciembre 1994 Laguna Grande, Pisco (Ica) 10,00 1 R

39 Fnero-Febrerco 1995 Laguna Grande, Pisco (Ica) 12,83 1,4 (1-2) NR

25 Febrero 1995 Lagunillas, Pisco (Ica) 16,00 1 NR

70 Abril-Junio 1997 Callao 1,4 ? 277

S. sardachilensis “bonito” 70 Abril-Junioc 1997 Callao 24,3 ? 27

C. hippurus “perico”, 12 Diciembre 1997 Pisco (Ica), Ilo (Moquegua) 58,33 34,28 (14-63) 15

“dorado”

57 Mayo 2002 Paita (Piura) 33,33 1,37 (?) 31

P.decipiens T. murphyi “jurel” ? 19932 Lima y Callao* ? 1 12

S. japonicus “caballa” ? ? Lambayeque ? ? 32

NR= Nuevos registros



Fig. 1. Nido de AS en antro. Fig. 2. AS en regién subcardial.

REV ESP ENFERM DIG (Madrid)
Vol. 100. N.° 9, pp. 581-582, 2008
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Fig. 1. Map of sampling sites in Colombia. M1, Magdalena River (Magangué): M2, Magdalena River (Zambrano); S, Sina River: C, Cauca

River: J, San Jorge River: D, Dique Channel: T, Totumo marsh: At. Atrato River: Am, Amazonas River.
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Fig. 3. Prevalence of parasite infection in Hoplias malabaricus Fig. 4. Intensity of parasite infection in Hoplias malabaricus from
from different freshwater waterbodies in Colombia. difterent freshwater waterbodies in Colombia.

J. Olivero-Verbel et al. / Veterinary Parasitology 140 (2006) 90-97
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Nematode infection in fish from Cartagena Bay, North of Colombia
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Table 1
Species, food habits, size and measured indices in fish specimens collected from Cartagena Bay.

Species Scientific name Food habits?? n  Weight(g) Length(mm) Condition Hepatosomatic Parasite Parasite abundance
factor index (%) prevalence (%) (parasites/fish)
Lisa Mugil spp. Detritivorous (detritus, mud) 5 2069+ 147 269.6 £+ 8.1 1.06 £ 0.05 1.67 £0.19 100 258 £ 103
Lebranche Mugil cephalus Detritivorous (detritus, mud) 19 1768 +342 2656 +134 0.84+0.02 071+ 040 100 8.6 +20
Lisa Mugil incilis Detritivorous (detritus, mud) 355 1124+22 2386+19 0.84 = 0.02 087 +£0.05 839 59+ 05
Arenca Triportheus magdalenae  Omnivorous (insect, seed) 16 492+26 175.2+49 0.84 =+ 0.07 0.53 + 0.08 0 0
Chopa Opisthonema oglinum Carnivorous (zooplankton, small fish, crustaceans) 5 837+36 2162<5.1 0.83 = 0.04 036+ 0.21 0 0
Barbul chivo Sciades herzbergii Carnivorous (crustaceans and benthic annelids) 64 83.0+58 2114+44 0.83 + 0.02 1.18 + 0.06 1.6 0.02 + 0.02
Mojarra blanca  Gerres cinereus Carnivorous (benthic invertebrates, insect) 19 473 +6.0 1405 +8.9 1.70 £ 0.13 0.54 + 0.09 0 0
Mojarra rayada  Eugerres plumieri Carnivorous (benthic invertebrates) 11 665+11.2 171.1 £45 1.25 £ 0.07 0.52 +0.06 0 0
Ronco plateado  Haemulon steindachneri  Carnivorous (benthic invertebrates) 6 544+ 109 1493 +104 154 +0.05 046 + 0.07 0 0
Sargo amarillo  Archosargus rhomboidalis Omnivorous (plants, detritus, benthic invertebrates) 6 79.6 +16.0 1863 +13.1 1.34+0.23 091+ 0.12 0 0
Siete cueros Oligoplites saliens Carnivorous (plankton, benthic invertebrates) 6 921+45 2414+30 0.65 +0.02 052 +0.13 0 0
Volador Dactylopterus volitans Carnivorous (benthic invertebrates, fish) 6 795+254 1798 £150 1.18 +0.05 0.74 +0.15 0 0
Casavito Chloroscombrus chrysurus Carnivorous (fish) 7 723+82 2134+838 0.72 = 0.02 0.68 + 0.16 0 0
Corvinata salmon Cynoscion jamaicensis Carnivorous (fish) 5 1186+237 608 +398.2 094 +0.20 0.68 + 0.20 0 0
Jurel Caranx hippos Carnivorous (fish) 12 578+80 159.0+83 1.37 £ 0.08 1.09 +£0.15 8.3 0.1 £0.1
Macabi Elops saurus Carnivorous (fish) 9 2143 +31.0 330+208 0.58+0.05 0.81+0.28 0 0
Pargo chino Lutjanus synagris Carnivorous (fish) 8 586+81 1479+82 1.77 £ 0.11 089 +0.19 0 0
Robalo{ Centropomus undecimalis Carnivorous (fish) 23 125.1 +10.2 2248 +6.7 1.05 +0.04 077 + 0.08 43 0.1 £ 0.1
Sable Trichiurus lepturus Carnivorous (fish) 13 2412+ 19.0 697.2 +240 0.07 +£0.01 061 +0.18 0 0
Total 595 1084 +25 2394148 090+ 0.02 087 £+ 0.03 55.0 40+03

2 www.fishbase.org.
b www.Humboldt.org.co.
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In humans, eqggs hatch after mgestion
. and larvae panalrate the gut wall and
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TABLE 1. Summary of published cases of human Baylisascaris procyonis neural larva migrans

Location

Risk factor(s)

Treatment

Outcome(s)

Reference

Pennsylvania
Illinois
Oregon

New York

Michigan

California

Illinois

Minnesota

Minnesota

California

California
Illinois

California

Pica

Down syndrome and pica

Developmental delay,
pica/geophagia

Pica

Pica

Pica/geophagia

Developmental delay,
pica/geophagia
Unknown

Klinefelter syndrome

Pica

Developmental delay and
geophagia
Pica/geophagia

Pica/geophagia

None
Thiabendazole
Not recorded

Thiabendazole, ivermectin,
and prednisone
Not recorded

Solumedrol and prednisolone

Albendazole and prednisone

Methylprednisolone,
vincristine, and
thioguanine

Prednisone, vincristine, and
thioguanine

Albendazole and
methylprednisolone

Albendazole and anti-
inflammatories
Albendazole and solumedrol

Albendazole and
antiinflammatories

Died
Died
Persistent residual deficits

Severe residual deficits
and cortical blindness

Severe residual deficits
and cortical blindness

Severe residual deficits,
visual impairment, and
epilepsy

Severe residual deficits
and epilepsy

Died

Died

Severe residual deficits,
visual impairment and
epilepsy

Died

Severe residual deficits
and visual impairment

Severe residual deficits,
cortical blindness, and
epilepsy

25

16

Cited in
reference
10

10

Cited in
reference

44
1

41

41

47

8
8, 18
Cited in

references
44 and 53

“ Year patient first presented.
b All patients were male.

Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis. Clin Microbiol Rev. 2005 Oct;18(4):703-18.




Helminths that May Infect the Central Nervous System

Organism

CESTODES
Neurocysticercosis

E granulosus
(Hydatid disease)

Taenia multiceps
(coenurosis)

Spirometra sp.
(Sparganosis)

Main Areas of Distribution

Latin America, sub-Saharan
Africa, India
Worldwide

Worldwide

Far East and S-e Asia, East
Africa

Presentation

Seizures, mass lesion,
hydrocephalus
Mass lesion, seizures

Hydrocephalus

Seizures, infarcts

Management

Albendazole 15 mg/kg/day in 2 divided doses for 8
days. Cover with corticosteroids (see text)

Surgical resection. Pretreat: albendazole 15 mg/kg/day
in 2 divided doses (40 days) to shrink cyst.

If unresectable: albendazole 10-15 mg/kg/day in two
divided doses twice a day 23 months

Surgical removal

Surgical removal

NEMATODES

Angiostrongylus
cantonensis

S-e Asia, Caribbean,
Southern USA

Meningoencephalitis

Repeated LPs to reduce ICP. Corticosteroids +
Albendazole 10-15 mg/kg/day in two divided doses
— 2 weeks

Gnathostoma S-e Asia, Mexico, Ecuador,  Meningoencephalitis, seizures,  Albendazole 10-15 mg/kg/day in 2 divided doses — 21
spinigerum Japan myeloradiculopathy days + corticosteroids. Surgical removal if accessible

Onchocerca West Africa, Yemen, Latin Chorioretinitis, keratitis, Ilvermectin single oral doses of 0.15 mg/kg single oral
volvulus America seizures dose

Baylisascaris Worldwide Meningoencephalitis Corticosteroids, albendazole 10-15 mg/kg/day in 2
procyonis divided doses

Trichinella sp. Worldwide Myopathy, strokes, Corticosteroids, repeated LPs

meningoencephalitis
TREMATODES

Schistosomiasis

Paragonimus sp.

Fasciola hepatica

Africa, Asia, Brazil

Latin America, Asia, West
Africa
Worldwide

cauda eguina/conus syndrome/
cerebral granuloma

Encephalitis, mass lesion,
infarcts, seizures, myelopathy
Meningitis, mass lesion, infarct

S. mansoni, S. haematobium and S. intercalatum -
Praziquantel 40 mg/kg/day — 3 days, corticosteroids
(see text)

S. japonicum and S. mekongi — Praziquantel 60 mg/kg/
day — 3 days, corticosteroids (see text)

Praziquantel 25 mg/kg three times a day — 3 days,
corticosteroid

Triclabendazole 10 mg/kg single dose or 20 mg/kg in
two divided doses

S-e, South-east: LP. lumbar puncture: ICP, intracranial pressure: meningoencephalitis in this table refers to an eosinophilic meningoencephalitis.

Manson’s Tropical Infectious
Diseases (Twenty-third Edition)
Editor: Jeremy Farrar

ISBN: 978-0-7020-5101-2, 2014.




FIG. 2. Adult B. procyonis nematodes. The female. on the left. is 24 cm long; the male. on the right, is 12 cm long. (Reprinted from reference
s Jult 5. prog 1 2 g g
43 with permission from Elsevier.)

Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis. Clin Microbiol Rev. 2005 Oct;18(4):703-18.




FIG. 3. Infective B. procyonis egg (diameter, 70 pm) containing a coiled second-stage larva. Recovered from soil and debris at a raccoon latrine.
Magnification, x40,

Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis. Clin Microbiol Rev. 2005 Oct;18(4):703-18.



FI1G. 6. Coronal section of the brain of an 18-month-old boy who
died of acute B. procyonis NLM. The leptomeninges are congested.
There is marked swelling and softening of the brain parenchyma.
: —— Necrosis is evident in the deep periventricular white matter, and there
FIG: 4. Large group of r.accoonsrli\r'in.-__' in a suhurfja_n Chicago cemetery anq l’ccding. on bread left by well meaning but misguided wildlife are numerous track-like spaces visible to the naked eve.
enthusiasts. (Photograph courtesy of Jon Randolph. Chicago, Ill., reproduced with permission.) i

Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis. Clin Microbiol Rev. 2005 Oct;18(4):703-18.



T;ft; Causes of Seizures/Epilepsy

Infections Bacterial meningitis
Cerebral malaria
TB meningitis
Cryptococcal meningitis
Neurocysticercosis
Schistosomiasis
Cerebral hydatid disease
Paragonimiasis
Cerebral toxoplasmosis

Neuroangiostrongyliasis
Gnathostomiasis
Baylisascariasis
letanus (pseudoepilepsy)
Focal brain lesions Tumours, cysts, granulomas,
tuberculoma
Toxins/drugs/metabolic Alcohol, opiates, altered glucose
levels
Metabolic Hypoglycaemia
Stroke Haemorrhage, intracerebral/ Manson’s Tropical Infectious Diseases

SUba rBChnOId (Twenty-third Edition) Editor: Jeremy Farrar
ISBN: 978-0-7020-5101-2, 2014.
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FIG. 5. Typical raccoon latrines, found at the base of a group of trees (A), on logs (B), and on the roof of a home in suburban California (C).

(Reprinted from reference 43 with permission from Elsevier.)

Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis. Clin Microbiol Rev. 2005 Oct;18(4):703-18.

FIG. 7. (A) Baylisascaris procyonis larva recovered from the brain
of a pet New World parrot with fatal NLM: (B) cross-section (at
midbody level) (diameter, 60 pm) recovered from the cerebrum of a
rabbit with NLM. Characteristic features of the larva include a cen-
trally located (slightly compressed) intestine, flanked on either side by
large triangular excretory columns. Prominent lateral cuticular alae are
visible on opposite sides of the bodv. Hematoxvlin and eosin stain.



Diagndstico
Clinico-epidemioldgico
Inmunoldgico
Molecular

Gavin PJ, Kazacos KR, Shulman ST. Baylisascariasis.
Clin Microbiol Rev. 2005 Oct;18(4):703-18.
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In the intestine, some
female worms may
produce larvae that can
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J4 A Internal autoreinfection. NS\ A

Ingestion of raw
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infected fish. o

" Eqgs passed by birds or
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) become embryonated and
infective, and are eaten by
fish. Infective larvae
develop in the fish,
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Eaag of C. philippinensis in an unstained wet
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Adultos: Intestino delgado del ser humano

FIG. 1. Adult male C. philippinensis indicating spicule (Sp), extended spicular sheath (Ss), and stichocyte (Sc). Magnification, x32.

Cross JH. Intestinal capillariasis. Clin Microbiol Rev. 1992 Apr;5(2):120-9.




Note the formation of stichocytes in the anterior end. Magnification,
x100.

FIG. 6. Proposed life cycle of C. philippinensis based on exper-
imental infection in Mongolian gerbils. Reprinted from reference 14
with permission of the publisher.

Cross JH. Intestinal capillariasis. Clin Microbiol Rev. 1992 Apr;5(2):120-9.



124 CLIN. MicroBiOL. REv.

FIG. 7. Human intestinal tissue at autopsy showing multiple histologic sections of C. philippinensis. Female worms with eggs in the uterus
are visible. Magnification, X 63. '




Note the larva (Lv) in the uterus.

Cross JH. Intestinal capillariasis. Clin Microbiol Rev. 1992 Apr;5(2):120-9.
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FIG. 15. Intestinal capillariasis cases (total, 1,884) and deaths (total, 110) recorded in Northern Luzon in the Philippines from 1967 through

1990.
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Diagnostico coproparasitologico

Huevos, larvas, adultos en heces

B o A S M I ~ Capillaria philippinensis eggs.
I O pS I a I nte St I n a Capiliaria philippinensis eggs are 35 to 45 um in length by 20-25 um in width. They have two inconspicuous polar preminences and a striated shell. Eggs
are unembryonated when passed in feces,

o - ‘z("'.a_, -
Figure B: Eqq of C. philippinensis in an
unstained wet mount of stool.

Figure A: Egg of C. philippinensis in an
unstained wet mount of stool.

Figure C: Egg of C. philippinensis in an
unstained wet mount of stool,

Figure D: Egg of C, philippinensis in an
unstained wet mount of stool.




~ Capillaria philippinensis adults.

Capillaria philippinensis adult males are 2.0-3.5 mm in length and females are 2.5-4.5 mm in length. Females may contain embryonated or unembryonated
8ggs in utero. Fish-eating birds are the usual definitive host, but humans may harbor adults after consuming larvae in undercooked or raw fish,
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Figure A: Longitudinal section of an adult of C. Figure B: Longitudinal section of an adult of C. Foguré C: Longitudinal s-ecti.on of an adult C. z
phxhgpmansxs. from an intestinal b.nopsy philippinensis from an intestinal biopsy » philippinansis from an intestinal biopsy
specimean stained with hematoxylin and eosin spaamen stained with hematoxylin and eosin specimen, stained with H&E.

(H&E). (H&E). =

. _,,‘. bl “ e _\a
Figure D: Higher magnification of Figure C,
showing stichccytes within the adult worm.

Figure E: Cross-section of a grawid adult femals
C. philippinensis from an intestinal biopsy
specimen, stained with H&E. Shown in this figure
are a bacillary band (blue arrow), the intestine
(red arrow) and uterus containing an egg in
cross-section (black arrow).
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Etiologic Agents: C. philippinensis
Source: Raw fish, bird reservoir

Clinical Manifestations: Profuse watery diarrhea with massive
malabsorption, emaciation, abdominal pain, eosinophilia.

Pathology: Invasion and inflammation of intestinal mucosa.
Local maturation and autoinfection.

Laboratory Diagnhosis: Eggs in stool, sometimes adult worms.

Epidemiology: Mainly Philippines & Thailand. Sporadic: Egypt,
Korea, Taiwan, India, Egypt, Japan.

Treatment: High dose albendazole for prolonged periods.

Prevention and Control: Avoid raw fish.



Dracunculiasis

* Helmintiasis como NTDs (Enfermedades
Desatendidas u Olvidadas)

Goal 1

Eradicate
extreme
poverty and
hunger

ImVEIELE

Enfermedades Olvidadas, Desatendidas, de la Pobreza
(neglected tropical diseases) o7 ;- il
13 infecciones bacterianas y parasitarias: FEaN g
1. Ascariasis 8. Enfermedad de Chagas
2. Anquilostomiasis 9. Tripanosomiasis Africana
3. Trichuriasis Humana
4. Filariasis linfatica 10. Leishmaniasis
5. Oncocercosis 11. Ulcera de Buruli
6. Dracunculiasis 12. Lepra (Enf. de Hansen)
7. Esquistosomiasis

13. Tracoma

Hotez PJ, Molyneux DH, Fenwick A, et al. Control of neglected
tropical diseases. N Engl J Med 2007; 357: 1018-27.
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Larvae undergoes two
molts in the copepod and
becomes a L3 Ian-rae.ﬁ

“ L1 lardae consuimed

Human drinks unfiltered
waler containing copepods
with L3 larvae.

SAAPESE-HEALTHIER: FEQPFLE"

A

Larvae are released when

copepods die. Larvae penetrate
the host's stomach amd intestinal

wall. They mature and repreduce The female Guinea worm induces a painful
blister.

by a pod.

Female worm begins to emerge
from skin one year after infection.

Ferilized female worm migrates
to surface of skin, causes
a blister, and discharges larvae.

:',.l:: meer:;lerghg ;::EEEE;T“ ,ﬁ,= Infective Stage  After rupture of the blister, the worm emerges as
- _ ﬁF Diagnostic Stage @ whitish filament in the center of a painful ulcer
which is often secondarily infected. (Images
contributed by Global 2000/The Carter Center,
Atlanta, Georgia).




Characteristics of Filarial Parasites and Guinea Worm and Common Clinical Manifestations in Humans

Main Location of Main Location Common Disease
Species Distribution Vectors Adult Worms of Microfilariae = Symptoms
Wuchereria bancrofti Tropics Mosquito spp. Lymphatic vessels Blood Lymphangitis, elephantiasis
hydrocele

Brugia malayi South and Mosquito spp. Lymphatic vessels Blood Lymphangitis, elephantiasis
South-east Asia

Brugia timori Eastern Indonesia, =~ Mosquito spp. Lymphatic vessels Blood Lymphangitis, elephantiasis
Timor Leste

Loa loa Central and West Chrysops spp. Connective tissue Blood Angioedema, “eye worm”
Africa

Mansonella perstans Africa, Central and  Culicoides spp. Serous membranes  Blood Usually symptomless
South America of body cavities

Mansonella streptocerca  Central and West Culicoides spp. Skin Skin Usually symptomless
Africa

Mansonella ozzardi Central and South Culicoides spp. Serous membranes  Blood and skin  Usually symptomless
America Simulium spp. of body cavities

Onchocerca volvulus Africa, Yemen, Simulium spp. Skin Skin Rash, pruritus, papules, skin
Central and atrophy, nodules, visual
South America impairment and blindness

Dracunculus medinensis ~ Africa Copepods Connective tissue, Not applicable  Pain, ulceration, emerging

including skin worm
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3. Infected man enters water
ponds. Larvae are released into
the water

2. Cyclops die and release
the larvae into stomach.
Larvae develop, mature
and reproduce. after
10—14 months, female

worms emerge

health education

vector control

2. Cyclops swallow the
larvae and undergo two
moults to become infective

1. Individual drinks
unfiltered water
containing Cyclops with
ingested larve

5. Individual collects
water containing infected access to improved
Cyclops water source

use of filters

Figure 1. Guinea worm life cycle and interventions to interrupt transmission [9].




Figure 54.38 Guinea worm intervention: drinking using a handheld
water filter. (Courtesy of The Carter Center.)
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Table 1. World Health Assembly resolutions on dracunculiasis.

World Health
Assembly year main focus

WHA 34.25 1981 Intenational Drinking Water Supply and Sanitation Decade: dracunculiasis as indicator of progress [32]
WHA3921 198  endorsed combined strateqy: safe water provision, active survmllanr:e health Educatmn community mnblllzamn -
vector tnntml persnnal pmphylams [10]
WHA4229 1989 dedared gnal for eliminating dracunculiasis in the 19905 invited other develnpment agentles nrganlzauuns

foundation to support the country and ensured funding [33]

CWHA445 1991 n:uumr,r by l:uuntry certification of elimination of dracuncullams certification by WHO. National guals to mterrupt

tmnsmlssmn by 1995 [11]
WHAS035 1997 pnlltlcal support and avallablllty of resources for tnmpleﬂnn of dracunculiasis and suppurt the work of
Internannnal Cummlssmn fur 1he Certlﬁr:anun nf [}racunl:ullasm Emdlcatmn (ICC[}E) [34]
” WHP« 5?9 B 2004 o Geneva [}eclaratmn fnr 1he Eradlmtmn nf Dracuncuhams by 2009 [35]
WHA6416 2011 provision of adequate resources for mterruptlng transmission and certification of eradication of dlsease suppnmng

sunrmllance in dracunn:ullams-free areas, annual ‘reporting uf 1he progress to WHA [36]
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WHA 34.25 dracunculias as indicator of progress during the
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Figure 3. Dracunculiasis eradication timeline. The shaded box indicates the respective years (in parenthesis) in which countries interrupted transmission. (Online
version in colour.)
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Figure 1. Examples of stagnation: the number of dracunculiasis cases reported annually in Ghana and Mali, 1991-2010. Once they had set up national eradication
programmes, most other endemic countries did better than this, achieving annual reductions of the order of 50% in most years [2].
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Figure 54.37 Traditional method for removing a guinea worm. (Cour- ~ Figure 54.36  Blister on the skin related to an emerging guinea worm.
tesy of The Carter Center.) (Courtesy of P. Bloch.)

Diagnéstico clinico Manson’s Tropical Infectious Diseases
(Twenty-third Edition) Editor: Jeremy Farrar

No se emplea tratamiento antiparasitario especifico. ISBN: 978-0-7020-5101-2, 2014.




Dracunculiasis

* Etiologic Agents: Dracunculus medinensis

e Source: Ingestion of water containing infected copepods.
1-Year maturation.

e Clinical Manifestations: Painful blister on leg with systemic
symptoms. Release of larvae with freshwater contact.
Bacterial superinfection

e Pathology: Acute inflammation due to dying worms.
e Laboratory Diagnosis: none

* Epidemiology: Sudan and West Central Africa.

* Treatment: Supportive only. Keep wound clean.

* Prevention and Control: Larvicide, clean water, keep
actively infected people out of the water.
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DERMATQOSIS DE ORIGEN ALIMENTARIO AL REGRESO DE UN VIAJE: GNATHOSTOMIASIS

TOMAS A. ORDUNA, SUSANA C. LLOVERAS, SOFIA E. ECHAZARRETA, SANTIAGO L. GARRO,
GUSTAVO D. GONZALEZ, CLAUDIA C. FALCONE

Servicio de Patologias Regionales y Medicina Tropical (CEMPRA-MT),
Hospital de Infecciosas F. J. Muniz, Buenos Aires

Resumen Se describe el caso de un paciente de 32 afos de edad, residente en Buenos Aires, con mani-

festaciones dermatoldgicas compatibles con gnathostomiasis. Habia realizado un viaje a Colombia
en el mes previo a la aparicion de la sintomatologia. Alli consumié cebiche (pescado crudo marinado en jugo de
limén) en reiteradas oportunidades. El cuadro clinico se presentd como paniculitis eritematosa y migratoria acompa-
Nada de eosinofilia sanguinea. Se le realizo biopsia cutanea de una lesion y el diagnostico anatomopatologico fue
“paniculitis eosinofilica”. La triada de paniculitis migratoria, eosinofilia sanguinea y el consumo de pescado crudo
durante el viaje a Colombia fue sugestiva de gnathostomiasis por lo que se indico tratamiento con ivermectina con
buena evolucion inicial y recaida posterior. Se realizé un nuevo tratamiento con la misma droga con buena evolucion
y sin recaidas durante tres afios de seguimiento. La afeccion dermatoldgica es un motivo frecuente de consulta al
regreso de un viaje, y representa la tercera causa de morbilidad en viajeros. Es muy importante el reconocimiento
de las enfermedades que pueden tener manifestacion cutanea, ya que muchas de ellas son potencialmente graves
y pueden poner en riesgo la vida del paciente si no son oportunamente diagnosticadas y tratadas.
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del mismo por la infrecuencia de presentacion de pacien-
tes con esta afeccion.

Tomas A. Orduna. Susana C. Lioveras. Sofia E.
Echazarreta, Santiago L. Garro. Gustavo D. Gonzalez,
Claudia C. Falcone

Servicio de Patologias Regionales y Medicina Tropi-
cal (CEMPRA-MT). Hospital de Infecciosas F. J. Muhiz.
Buenos Aires, Argentina

e-mail: torduna @ intramed.net

1. Beuy Joob, Viroj Wiwanitiit. Gnatosthomiasis despues oe
un viaje. Medicina (B Aires) 2014; 74: 263

2. Orouna TA. Loveras SC, Echazarreta SE, Gamo SL. Gon-
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;Hay gnathostomiasis en Colombia?
Reflexiones a partir de un posible caso
importado a la Argentina

Hemos leido con interes el articulo de Orduna y col.’, sobre
un caso importado de gnathostomiasis diagnosticado en
Buenos Aires, Argentina, que tenia como antecedente ha-
ber realizado 20 dias atras un viaje a “varias ciudades de la
costa canbena de Colombia”™. Al respecto quisieramos hacer
algunas consideraciones y complementar, especialmente
desde la perspectiva epidemiologica, de salud publica y
de medicina del viajero las implicaciones de dicho reporte.

Concordamos en que el diagnostico de esta zoonosis
parasitaria transmitida por alimentos incluye la triada de
la eosinofilia. lesiones migratorias y una clara exposicion
en zonas de riesgo. Dicho riesgo de exposicion incluye
el vivir o viajar a zona endemica y consumo de alimentos
que potencialmente contengan las formas larvarias del
parasito (incluido pescado crudo)’. Sin embargo. es de
hacer notar que clinicamenie los principales diagnosticos
diferenciales incluyen a la angiostrongiliasis. la trichinosis
y el sindrome de larva migrans cutanea®. En ese sentido
lo que mas nos llama la atencion del caso reporiado en
Buenos Aires es que el paciente haya probablemente
adgquirido la infeccion en Colombia.

La gnathostomiasis no se considera endemica en
Colombia. formalmente hablando. En Ameérica Latina se
consideran endémicos Mexico, Ecuador y Peri?. Aun
cuando, certamente, en otros paises de la region como
Brasil y Argentina se han reportado algunos casos previa-
mente* 4. En Colombia solo se ha informado previamente
un caso en el cual se diagnostico la enfermedad en un
agnicultor de Antioquia (departamento del noroceste con
costas en el mar Caribe) que habia hecho un paseo en
rio en el municipio de Unguia (departamento de Choco).
que tiene costas en el golfo de Uraba (mar Caribe) y es

MEDICINA - Volumen 74 - N* 3, 2014

fronterizo con la Comarca Embera-Wounaan y la Provin-
cia de Daren de Panama®. Apane de ello no hay otros
reportes en la literatura sobre estudios o casos adiciona-
les de gnathostomiasis en Colombia. Tanto en e caso
diagnosticado en Colombia®, como en el recientemente
diagnosticado en la Argentina, procedente de nuestro
pais’, el diagnostico es solo presuntivo o probable, pero
no confirado. En ninguno de los dos se aislo e identifico
la larva a partir de muestras de las lesiones (lo cual es
dificil, impractico y no se suele emplear), ni se realizaron
tecnicas serologicas como la ELISA o el inmunoblot
para detectar la banda especifica de 24-kDa™ . Debe
mencionarse ademas. que ya se esta trabajando en el
desarrollo de nuevos antigenos recombinantes con el
uso de tecnicas de biologia molecular®. que ayudaran a
mejorar su diagnostico etiologico.

Por todo elio nos surge la inquietud sobre la posible
transmision de Gnathostoma spp. en Colombia. ; Podriamos
decir que existe, 0 mas aun, que es endemico en Calombia?
Con la excepcion de los estados de Tamaulipas (fronterizo
con EE.UU.), Veracruz y Tabasco, de Mexico, y los casos
informados de Colombia’*, no existen otras areas en el mar
Carnbe donde se hayan reportado casos de gnathostomiasis.
Sin embargo, por su impartancia epidemiologica, e inclusc
por la posibilidad de hacer estudios serologicos, hubiese
sido de gran importancia precisar las zonas del Garbe
colombiano donde estuvo & paciente diagnosticado en la
Argentina. Los departamentos de Colombia con costa cen
el mar Canbe incluyen: Antioquia, Atlantico, Bolivar, Gesar,
Cordoba, La Guajira. Magdalena, San Andres y Providencia,
y Sucre. En esta region se incluyen ciudades de gran atrac-
tivo turistico no solo nacional, sino tambien intemacional,
como Bamranquilla, Cartagena de Indias y Santa Marta,
entre otras. Por jo cual la exposicion en tunistas y viajeros
©5 0tro aspecio a tomar en cuenta Como consecuencia de
este caso y la presente discusion.

Este articulo’ sinve en todo caso para reflexionar acerca
de la posibilidad de ocurrencia de esta enfermedad en
el Caribe colombiano y la necesidad de investigar mas
al respecto para conocer su situacion real, asi como en
la importancia del desarrollo y disponibilidad de pruebas
diagnosticas especificas, para esta y otras parasitosis
que pueden ser de importancia para la salud publica y la
medicina de! viajero.

Alfonso J. Rodriguez-Morales. Enka Vanessa
Cardenas-Giraldo.

Santiago Manngue-Castano, Dayron Femando
Martinez-Pulgarin

Grupo y Semillero de Investigacion
Salud Publica e Infeccion.
Facultad de Ciencias de la Salud, Universidad
Tecnologica de Pereira,
Pereira. Risaralda. Colombia
e-mail: arodriguezm @ utp.edu.co
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En respuesta: Sobre un posible caso de
gnathostomiasis

Agradecemos la carta enviada por los Dres. Alfonso
Rodriguez-Morales y col.’, que nos permite conocer un
trabajo al que no habiamos accedido para nuestra publi-
cacion y que, como se menciona, representa el primer
caso descripio en Colombia de posible gnathostomiasis®.

Estamos de acuerdo en que la falta de mas casos re-
portados puede obedecer a una baja exposicion al iesgo
de la poblacion colombiana en general y sobre todo de la
zona litoralena (1anto de region Caribe como de la region
Pacifico} sumado a un potencial subdiagnostico de casos
interpretados bajo otros diagnosticos etiologicos.

En referencia a las ciudades visitadas por nuestro pa-
ciente, el mismo relato haber estado en Gartagena. Santa
Marta y en la isla de San Andrés. Asi mismo manifesto
haber consumido cebiche en varias oportunidades y en
diferentes locales.

Coincidimos en que se trata de un caso allamente
probable, tal como se mencionara, por la epidemioclogia.
cuadro clinico e histopatologia de paniculitis eosinofili-
ca migratoria, pero sin la confiracion diagnostica por
carecer de metodos serologicos especificos en nuestro
pais y la falta de hallazgo del parasito en la muestra de
la biopsia realizada.

Por ultimo, consideramos que la triquinosis o tnchine-
losis no deberia incluirse en el diagnostico diferencial de
la gnathostomiasis, ya que si bien puede producir edemas
localizados y mialgias, entre otros signos y sintomas, no
hay expresion clinica de larva migrante cutanea o de pa-
niculits migratoria en esta zoonosis. En nuestro pais, con
brotes periodicos anuales de triquinosis, no hemos visto
esta forma de presentacion clinica® 4, lo gue coincide con
la guia de referencia de triquinelosis de la Organizacion
Mundial de la Salud®.
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El sistema peptidico natriurético y sus
biomarcadores

En Medicina (B Aires) 2013, los Dres. Ogawa y de Boid
publicaron un excelente Anticulo Especial: ‘El corazon
endocrino y el proceso inflamatorio”. En &, los autores
aceptan que la disfuncion ventricular no es la Unica causa
de activacion del sistema peptidico natriuretico. Otras
(inflamatorias endocrinas, renales, hepaticas®, sepsis’)
pueden alterar los niveles de estos peptidos. Se sugiere
que la activacion del sistema peptidico con elevacion de
sus biomarcadores (ANF, BNP. proBNP) es un indicador
de mal pronostico aun en enfermedades extracardiacas.
En mi tesis doctoral explore la relacion entre los niveles
plasmaticos de BNP al ingreso con la mortalidad hospitala-
ria en 357 intemaciones clinicas de pacientes con cancer
de pulmon, de mama y gastrointestinal. Fueron exciuides
aqueilos pacientes con sepsis, insuficiencia cardiaca., ic-
tericia y falla renal. La mediana de ENP plasmatico en los
dados de alta fue 64 pg/mi (3-1669) y la de los fallecidos
en la internacion fue de 81 pg/ml (15-4000) (p = 0.0854).
Entre los 118 casos de cancer de pulmon, la mediana de
BNP fue de 63 pg/ml (3-1689) entre los dados de alta, y
87 pg/ml (25-675) en los fallecidos (p = 0.063S). Por lo




La gnathostomiasis no se considera endémica en
Colombia, formalmente hablando.

En América Latina se consideran endémicos México,
Ecuador y Peru

En Colombia solo se ha informado previamente un
caso en el cual se diagnostico la enfermedad en un
agricultor de Antioquia (departamento del noroeste
con costas en el mar Caribe) que habia hecho un
paseo en rio en el municipio de Unguia (departamento
de Choco0), que tiene costas en el golfo de Uraba (mar
Caribe) y es fronterizo con la Comarca Embera-
Wounaan y la Provincia de Darién de Panama.
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Figura 1. En la parre inferior del abdomen se observa la primera lesion que sand Figura 2. Observacion del corte histologico que muestra la reaccion Figura 3. Aproximacion de
: ! I g g q 4

con fibrosis; en la parte supervior la lesion mas reciente que se extendia hacia  jnflamatoria en la hipodermis. polimeifonucleares neutrofilas, linfocitas plasmocitos y eosindfilos en el
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atras v de donde se tomo la biopsia. adiposo.
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Ssntiayo

En referencia a las ciudades visitadas por nuestro pa-
ciente, el mismo relatd haber estado en Cartagena, Santa
Marta y en la isla de San Andrés. Asi mismo manifesté
haber consumido cebiche en varias oportunidades y en
diferentes locales.

Coincidimos en que se trata de un caso altamente
probable, tal como se mencionara, por la epidemiologia,
cuadro clinico e histopatologia de paniculitis eosinofili-
ca migratoria, pero sin la confirmacion diagnodstica por
carecer de métodos seroldgicos especificos en nuestro
pais y la falta de hallazgo del parasito en la muestra de
la biopsia realizada.
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INTRODUCTION

International travel 1o the tropics has dramatically increased
over the past few decades, with a subsequent and significant
r of patients presenting with tropical

diseases in countries where such infections are not endemic. It
is estimated that 50 million residents of industrialized coun-
tries travel annually 1o such areas (42, 44), which brings expo-
sure to a broad range of pathogens rarely, if ever, encountered
- ry from short-lived, easily detected and

s (e.g.,
loiasis, stronglyo! is, and s . Such infections
may be seen rarely by physicians in wemperate climates, and
therefore diagnosis can prove elusive if these infections are not

red. Travelers are becoming ever more adventurous in

. pursuit of remoteness and immersion in

local culwre, which will frequently include eating all local
delicacies (e.g., ceviche or “drunken crab™) without consider-
ation of what organisms they might be harboring. Migration
has also increased substantially over the past few decades, with
people from the tropics and subtropics seuling in the West,
and many come harboring parasites of which they are unaware.
Gnathostomiasis is a parasitic infection caused by the third-
stage larvae of the helminths Gnathastoma spp., which are seen
mostly in ropical and subtropical regions. It is a food-borne
zoonosis and is endemic in areas where people eat raw fresh-
water fish or shellfish, especially Thailand and other parts of

Corresponding author, Mailing ress: Department of Clinical
Parasitology, Hospital for Tropical Diseases, 3rd Floor, Mortimer
Mari per S , London WCIE 6JB,

4411, ext L ) E-mail: joherman
@doctors.org.uk.

Southeast Asia, Japan, and increasingly Latin America, partic-
ularly Mexico. Previously, the disease seen ouiside
areas of endemicity; however, over the past decade, the num-
ber of cases seen in countries where it is not endemic has
increased. Few clinicians outside areas of endemicity are fa-
miliar with the disease, fore diagnosis is ofien missed
or prolonged, with potentially serious consequences
sic triad of intermitent migratory swellings, eosinophilia, and
a history of travel 1o South a or other areas of ende-
micity should alert physicians to the possible diagnosis. Vis-
ceral se is more serious than the cutaneous manifestations
and, in the case of central nervous system (CNS) disease, may
be fatal.

This article describes the epidemiology, life cycle, clinical
feawres, diagnostic tools, weatment, and rention of this
diseas

EPIDEMIOLO

Gnathostoma was first discovered in the stomach wall of a
tiger that died at London Zoo in 1836 ( and was first
described in humans in 1889 in Thailand by G
(cited in references 5 and 24). The next case was not described
until 1934, and shortly after. ife cycle was elucidated (37).

The foci of endemicity have been predominanty in Japan

st Asia, particularly Thailand, but the disease is
also endemic in Cambodia, Laos, Myanmar, Indonesia, Phil-
ippines, and Malaysia (Fig. 1). s have also been reported
in China, Sri Lanka, and India (41). In more recent years it has
become an increasing problem in Central and South America,
particularly in Mexico (due 10 the consumption of ceviche [raw
fish marinated in lime]) (12, 39), and also in Guatemala, Peru
and Ecuador (14, 23). There have also reports of ¢
Myanmar, Zambia, and, most recently, Boswana (6, 16, 17).
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FIG. 1. Map of countries with reported acquisition of gnathostomiasis.



Gnathostomiasis

Etiologic Agents: Gnathostoma spinigerum
Source: Ingestion of immature larvae in intermediate hosts: fish,
amphibians, reptiles, birds, and mammals (low specificity of larvae
for 2nd intermediate hosts). Adults in dogs/cats.

Clinical Manifestations: Subcut. migratory swellings, creeping
eruption, myeloencephelitis, cerebral bleeding, conjunctival
edema.

Pathology: Track like necrosis with hemorrhage along path of the
nematode. Eosinophilic infiltration in subcutaneous lesions.
Laboratory Diagnosis: Serology available only in SE Asia.
Epidemiology: Mainly Thailand and Japan but reported from
other Asian countries and Australia. Emerging in Mexico, Peru,
Ecuador Prevention and Control: Cooked food.

Treatment: Mainly surgical removal; increasing experience with
Albendazole (X21d) and ivermectin

TR 5
] /

section of Gnathostoma sp., taken from a
subcutaneous nodule above the right breast of a
patient, showing the esophagus. Note the
presence of cuticular spines (arrow). Imaage
courtesy of Diagnostix Pathology Laboratories
LTD, Canossa Hospital, Hong Kong, China.

Another H&E-stained cross-section of
Gnathostoma sp., taken of the same specimen in
above figure showing the intestinal cells and
characteristic large lateral chords (LC). Note the
multinucleate intestinal cells and the presence of
pigmented granular material in the intestinal
cells.
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+ Head bulb and cuticular spines.
Scanning electron micrographs of a Gnathostoma spinigerum female worm depicting the cuticular armature of the body surface. The cuticular armature is
important for identification of Gnathostoma spp.

Figure A: Head bulb. Figure

part.

Reference
Scholtz T, Ditrich O. Scanning electron microscopy of the cuticular armature of the nematode Gnathastoma spingerum Owen, 1836 from Cats in Laos. ]
Helminthol 1990 Sep;64 (3):255-262.




~ Detail of cuticular spines of the anterior body part.
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Figure A: Detail of cuticular spines of the Figure B: Detail of cuticular spines of the
anterior body part. anterior body.

Reference
Scholtz T, Ditrich O. Scanning electron microscopy of the cuticular armature of the nematode Gnathastoma spingerum Owen, 1836 from Cats in Laos. ]
Helminthol 1990 Sep;64 (3):255-262.
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Figure A: Detail of nondendiculated cuticular Figure B: Detail of nondendiculated cuticular
spines. spines.

Reference
Scholtz T, Ditrich O. Scanning electron microscopy of the cuticular armature of the nematode Gnathastoma spingerum Owen, 1836 from Cats in Laos. ]
Helminthol 1990 Sep;64 (3):255-262.




T;ft; Causes of Seizures/Epilepsy

Infections Bacterial meningitis
Cerebral malaria
TB meningitis
Cryptococcal meningitis
Neurocysticercosis
Schistosomiasis
Cerebral hydatid disease
Paragonimiasis
Cerebral toxoplasmosis

Neuroangiostrongyliasis
Gnathostomiasis
Baylisascariasis
letanus (pseudoepilepsy)
Focal brain lesions Tumours, cysts, granulomas,
tuberculoma
Toxins/drugs/metabolic Alcohol, opiates, altered glucose
levels
Metabolic Hypoglycaemia
Stroke Haemorrhage, intracerebral/ Manson’s Tropical Infectious Diseases

SUba rBChnOId (Twenty-third Edition) Editor: Jeremy Farrar
ISBN: 978-0-7020-5101-2, 2014.




Helminths that May Infect the Central Nervous System

Organism

CESTODES
Neurocysticercosis

E granulosus
(Hydatid disease)

Taenia multiceps
(coenurosis)

Spirometra sp.
(Sparganosis)

Main Areas of Distribution

Latin America, sub-Saharan
Africa, India
Worldwide

Worldwide

Far East and S-e Asia, East
Africa

Presentation

Seizures, mass lesion,
hydrocephalus
Mass lesion, seizures

Hydrocephalus

Seizures, infarcts

Management

Albendazole 15 mg/kg/day in 2 divided doses for 8
days. Cover with corticosteroids (see text)

Surgical resection. Pretreat: albendazole 15 mg/kg/day
in 2 divided doses (40 days) to shrink cyst.

If unresectable: albendazole 10-15 mg/kg/day in two
divided doses twice a day 23 months

Surgical removal

Surgical removal

NEMATODES

Angiostrongylus
cantonensis

S-e Asia, Caribbean,
Southern USA

Meningoencephalitis

Repeated LPs to reduce ICP. Corticosteroids +
Albendazole 10-15 mg/kg/day in two divided doses
— 2 weeks

Gnathostoma S-e Asia, Mexico, Ecuador,  Meningoencephalitis, seizures,  Albendazole 10-15 mg/kg/day in 2 divided doses — 21
spinigerum Japan myeloradiculopathy days + corticosteroids. Surgical removal if accessible

Onchocerca West Africa, Yemen, Latin Chorioretinitis, keratitis, Ilvermectin single oral doses of 0.15 mg/kg single oral
volvulus America seizures dose

Baylisascaris Worldwide Meningoencephalitis Corticosteroids, albendazole 10-15 mg/kg/day in 2
procyonis divided doses

Trichinella sp. Worldwide Myopathy, strokes, Corticosteroids, repeated LPs

meningoencephalitis
TREMATODES

Schistosomiasis

Paragonimus sp.

Fasciola hepatica

Africa, Asia, Brazil

Latin America, Asia, West
Africa
Worldwide

cauda eguina/conus syndrome/
cerebral granuloma

Encephalitis, mass lesion,
infarcts, seizures, myelopathy
Meningitis, mass lesion, infarct

S. mansoni, S. haematobium and S. intercalatum -
Praziquantel 40 mg/kg/day — 3 days, corticosteroids
(see text)

S. japonicum and S. mekongi — Praziquantel 60 mg/kg/
day — 3 days, corticosteroids (see text)

Praziquantel 25 mg/kg three times a day — 3 days,
corticosteroid

Triclabendazole 10 mg/kg single dose or 20 mg/kg in
two divided doses

S-e, South-east: LP. lumbar puncture: ICP, intracranial pressure: meningoencephalitis in this table refers to an eosinophilic meningoencephalitis.

Manson’s Tropical Infectious
Diseases (Twenty-third Edition)
Editor: Jeremy Farrar

ISBN: 978-0-7020-5101-2, 2014.
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Figure 71.5 (A) Gnathostomiasis; larw' tracks evident on brain and spinal cord MRI. (B) Gnathostomiasis; larvae can be surgically removed if in
an accessible site (see arrow). (Courtesy of R Shakir & N Poungvarin.)

Manson’s Tropical Infectious
Diseases (Twenty-third Edition)
Editor: Jeremy Farrar

ISBN: 978-0-7020-5101-2, 2014.
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Case Report: Intraocular Gnathostomiasis: Report of a Case and Review of Literature

Gropal S. Pillai, Anil Kumar,” Natasha Radhakrishnan. Jayasree Maniyelil. Tufela Shafi,
Kavitha R. Dinesh. and Shamsul Karim
Departiments of Ophithalmology, Microbiology. and Pathology. Amrita Institute of Medical Sciences, Ponekara, Kochi. Kerala. India

INTRAOCULAR GNATHOSTOMIASIS

URe 1. Third-stage larvae of G. spinigerum showing transpar-

ent white globular heads are easily distinguishable from the rest of the
body. which are black in color with a rounded posterior end. Ficure 3. Longitudinal section (hematoxylin/cosin) of the ante-
rior end showing four rows of hooklets and lateral spines. Magnifica-




FIG. 4. Photograph showing cutaneous larva migrans due to Gra- FIG. 5. Magnetic resonance image of thigh with Grathosioma sp
thostoma spinigerum on the forehead (A) and shoulder (B). (Reprinted larva. (Reprinted from reference 25.)
from reference 17.)

Herman JS, Chiodini PL.
Gnathostomiasis, another emerging imported disease.
Clin Microbiol Rev. 2009 Jul;22(3):484-92



Paniculitis migratoria

CAPSULE SUMMARY

« Gnathostomiasis is a parasitic infestation
difficult to confirm on random skin
biopsy specimen because of the
migratory nature of the larva.

Prescribing oral treatment may stimulate
development of a papule or
pseudofuruncle containing the larva.

Biopsy of a papule or pseudo furuncle
subsequent to oral treatment increases
the likelihood of demonstrating the larva
on skin biopsy specimen, which allows
definitive diagnosis and may have
therapeutic benefit.

J Am Acad Dermatol. 2013 Feb;68(2):301-5.

Fig 1. Migratory panniculitis of gnathostomiasis. A and B, Initial biopsy sites (arrowbeads) and
subsequent papules developing after oral treatment (arrows). C, Dense dermal and subcuta-
neous inflammatory infiltrate with numerous eosinophils noted on initial biopsy specimens
before treatment. D, Section of late-stage larva of Gnathostoma species identified when
obtaining biopsy specimen of papule or pseudofuruncle developed after oral treatment. (C and
D, Hematoxylin-eosin stains; original magnifications: C and D, X40; D inset, X400.)




Fig 2. Gnathostoma species Intact latestage Tarva was
recovered by patient from pustule that developed subse-

quent to oml treatment

Table I. Demographic and clinical characteristics of 6 patients with cutaneous gnathostomiasis

Paticnt no. Age, v  Gender Clinical course®™  Exposure Lesion site Treatment Time to positive biopsy, df

39 1 mo Raw fish Face lvermectin 1
43 2 mo Raw fish Right side of abdomen lvermectin 73
44 1 mo Raw fish Right thigh Albendazole 7
45 6 mo Raw fish Right thigh Albendazole 30
42 10d Raw fish Left flank Albendazole 1
12 1 mo Raw fish Left lateral aspect of thorax Albendazole 14

F, Female; M, male.
*Symptomatic period before medical treatment.
"Time elapsed between initiation of treatment (coincident with initial biopsy specimen) and second (positive) biopsy specimen.

J Am Acad Dermatol. 2013 Feb;68(2):301-5.



826 Brief communications

Fig. 1. A, Erythematous indurated plaque on thigh of
patient. B, Erythematous indurated plaque on trunk of
patient with *‘pscudopod’’ extending beyond the plaque
(circled in photograph).

Journal of the American Academy of Dermatology
November 1995

Fig. 2. Cross-section of nematode. (Hematoxylin-eosin
stain; x100.)

Cutaneous gnathostomiasis

~

TelTiey J. Crowley, MD, awd Youn H. Kim, MD Pale Alio, California

From the Department of Dermatology, Stanford University School of
Medicine.

Reprint requests: Youn H. Kim, MD, Stanford University Medical
Center, Department of Dermatology, 90X Blake Wilbur Dr. W0064,
Palo Allo, CA 94304,

J AM Acap DermaTOL 1995.33:825-8.

Copyright © 1995 by the American Academy of Dermatology., Inc.
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EXTRAORDINARY CASE REPORT

Gnathostomiasis in a Patient Who Frequently

Consumes Sushi

Abel D. Jarell, MD,*71 Michael J. Dans, MD, PhD,* Dirk M. Elston, MD, [ Blaine A. Mathison, BS,§
and Beth S. Ruben, MD*7

Am J Dermatopathol 2011;33:€91-e93



FIGURE 1. Histological sections show skin with a dense mixed
inflammatory infiltrate and a necrotic zone surrounding a large
intradermal organism (hematoxylin and eosin, original mag-
nification, X40).
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FIGURE 3. The parasite demonstrated prominent lateral
chords, a well-developed muscular esophagus, and an in-
testine with a brush border and multinucleate cells (hematox-
ylin and eosin, original magnification, X200).

Am J Dermatopathol 2011;33:€91-e93
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Serum antibodies to Gnathostoma

1.8 -
1.6 o
1.4 -
1.2 1

OD 405 nm

Number of sera

Fig. 1. Results of ELISA to Gnathostoma doloresi antigen in
314 individuals from Tecualilla, Escuinapa. Sinaloa. Black tri-
angles correspond to 309 sera from random sample subjects.
Black circles are readings obtained in five patients with acute
symptoms.

Fig 3. Images of skin lesions mn four patents wath acute symptomatology that appeared 8 and 9 days after eating raw cebiche (a)
Creeping leston on the chest of a 30-year-old male (arrow). (b) Creeping edematons lesion on shoulder of a 55-year-old male patient
{arrow). (c) Nodular lesions on the abdomen of a 32-year-old female (arow). (d) Edematous swelling on abdonunal wall of a 28-
year-old female patient (arrow)

S.P. Diaz Camacho et al. / Parasitology International 52 (2003) 133-140




Table 1
Clinical and laboratory results in five patients with acute gnathostomiasis i Escumnapa. Sinaloa

Patients ELISA Eosmophils®

OD=0.500
Sex =1 (cells/pl) (%)

1.014 506
0.574 71
1.578 3772
0.693 800
0.524 156

® Normal range <700 cells/pl (7%).
" Normal range < 100 mg/dl.
© Lesions 1 all patients appeared on days 8 and 9 after acute onset.

S.P. Diaz Camacho et al. / Parasitology International 52 (2003) 133—-140




Conclusiones

* Puede haber |la aparicion de enfermedades emergentes,
globalizacion, viajes, importacion de alimentos

* El desconocimiento de una patologia no excluye la posibilidad de
gue se presente en el pais o en la ciudad

* Algunas de diagnostico fundamentalmente clinico-
epidemiologico

* Algunas ameritan mas estudio en el pais para determinar su real
endemicidad (ej. gnathostomiasis, anisakiasis)



T T——

7 0 et i O

e

Manila, Filipinas, 2005




