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Figure 2. Phylogeny of the 

major taxa of human 

helminths—nematodes and 

platyhelminths—as established 

by maximum

likelihood (ML) analysis of 18S 

ribosomal RNA from 18 

helminth species.
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Introducción a las Geohelmintiasis

Helmintiasis como NTDs (Enfermedades Desatendidas u Olvidadas)

 Enfermedades Olvidadas, Desatendidas, de la Pobreza 

(neglected tropical diseases)

 13 infecciones bacterianas y parasitarias: 

1. Ascariasis

2. Anquilostomiasis 

3. Trichuriasis

4. Filariasis linfática 

5. Oncocercosis

6. Dracunculiasis

7. Esquistosomiasis

8. Enfermedad de Chagas

9. Tripanosomiasis Africana 

Humana 

10. Leishmaniasis 

11. Ulcera de Buruli

12. Lepra (Enf. de Hansen)

13. Tracoma

Hotez PJ, Molyneux DH, Fenwick A, et al. Control of neglected

tropical diseases. N Engl J Med 2007; 357: 1018–27.



Importancia mundial
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ENTEROPARASITOSIS

Prevalencia Mundial

Ascaris lumbricoides 1,300 millardos

Trichuris trichiura 1,049 millardos

Anquilostomideos 1 millardo

Complejo E. histolytica/dispar 500 millones

Enterobius vermicularis 400 millones

Schistosoma mansoni 200 millones

Giardia lamblia 200 millones

Strongyloides stercoralis 100 millones

Taenia sp 70 millones

Sergio Cimmerman 2005.
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Epidemiología

Salazar-Labori E. et al.

Clinical Microbiology and Infection 2011 May; 17(Supplement S4):S213.

Epidemiology of intestinal parasitosis in eleven states of Venezuela: 

partial results of an ongoing national survey

(N=7.120.744)



Helmintiasis
Epidemiología en Colombia

Agudelo-Lopez S. et al. Prevalencia de Parasitosis Intestinales 

y Factores Asociados en un Corregimiento

de la Costa Atlántica Colombiana. 

Rev. salud pública. 10 (4):633-642, 2008



Guyatt H. Do intestinal nematodes affect productivity in adulthood? Parasitol Today. 2000 Apr;16(4):153-8.

ADULTS

CHILDREN



Parasitosis 
Intestinales

Anemia

Desarrollo Psicomotor

Estado Nutricional
Condiciones de Vida
Condiciones Sociales



Atlas de medicina tropical y parasitología (6a ed.) Wallace Peters, et al. ISBN: 978-84-8086-283-7, 2008.



Cycles and transmission

Type 1: Direct (Enterobius vermicularis, Trichuris trichiura)

Type 2: Modified Direct (Ascaris lumbricoides, Toxocara spp.)

Type 3: Penetration of the Skin (Ancylostoma, Necator, 
Strongyloides, Trichostrongylus)

Manson’s Tropical Infectious Diseases (Twenty-third Edition) Editor: Jeremy Farrar ISBN: 978-0-7020-5101-2, 2014.



Type 3: Penetration of the Skin 
(Ancylostoma, Necator, Strongyloides, Trichostrongylus)
In this group, eggs are passed in the stools to 
the soil, where they hatch into larvae, which 
undergo further development before they are 
ready to penetrate the skin and reach the 
circulation and lungs, which they penetrate to 
enter the respiratory tract; they move up to 
enter the oesophagus and reach the small 
intestine, where they become adult. 

The hookworms, Ancylostoma duodenale and 
Necator americanus, and Strongyloides
stercoralis belong to this group, but differ in 
that S. stercoralis larvae are passed in the 
stool and autoinfection can occur at the anal 
margin, or independent development takes 
place in the soil, where they can exist in the 
absence of any further cycle through humans.

Manson’s Tropical Infectious Diseases (Twenty-third Edition) 
Editor: Jeremy Farrar ISBN: 978-0-7020-5101-2, 2014.

Ancylostoma
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The life cycles of A. duodenale and N. 
americanus are similar, except that:
 A. duodenale live on average 1–3 years and N. americanus live 3–10 years

 A. duodenale can infect by ingestion as well as via the skin, whereas N. americanus infects 
only through the skin

 Migrating larvae of N. americanus grow and develop in the lungs, whereas those of A. 
duodenale do not.

 A. duodenale possesses the ability to remain within the host as a larval stage for many 
months before finally developing to an adult, thus bridging seasons which are inappropriate for 
transmission.

Manson’s Tropical Infectious Diseases (Twenty-third Edition) 
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Endoscopia en anquilostomiasis

En caso de estar viendo un 
PDF, el video se encuentra en 
(hacer click):

http://www.sciencedirect.com/science/MiamiMulti
MediaURL/1-s2.0-S001651070600201X/1-s2.0-
S001651070600201X-
mmc1.mpg/273305/FULL/S001651070600201X/372
0aafaf3b237a90623612f32b94336/mmc1.mpg

Hookworm infestation diagnosed by capsule 
endoscopy (with video).

Chen TH, Chen TY, Shyu LY, Lin CK, Lin CC.

Gastrointest Endosc. 2006 Aug;64(2):277-8.

http://www.sciencedirect.com/science/MiamiMultiMediaURL/1-s2.0-S001651070600201X/1-s2.0-S001651070600201X-mmc1.mpg/273305/FULL/S001651070600201X/3720aafaf3b237a90623612f32b94336/mmc1.mpg


Anemia en la anquilostomiasis

http://classes.midlandstech.edu/carterp/Courses/bio225/chap12/lecture5.htm
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Anemia
The classical anaemia of hookworm infection is a hypochromic anaemia, 

◦ the result of chronic blood loss, 

◦ depletion of iron stores and 

◦ deficiency of iron intake.

The attachment of hookworms' cutting organs to the intestinal mucosa and submucosa and the 
subsequent rupture of intestinal capillaries and arterioles causes blood loss. 

Hookworms have been shown to produce active suction impulses 120–200 times/min and 
evidence indicates that the hookworm is indeed an habitual blood-sucker and needs serum.
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Anemia
The secretion of factor Xa and VIIa/TF inhibitors, and anti-platelet agents by the parasite helps to 
maintain continuous oozing of blood at the hookworm attachment site and the free flow of blood 
through the parasite alimentary canal.

The blood loss has been estimated as:
◦ 0.03 mL/day per worm in N. americanus and 

◦ 0.15 mL/day per worm in A. duodenale infections.

Where body iron stores are low, there is a significant negative relationship between the intensity of 
infection and blood loss and haemoglobin concentration. 

A significant negative correlation between plasma ferritin levels and hookworm burden, using the 
worm expulsion method, has been reported. Persistent anaemia among children can result in stunted 
growth and impaired cognitive ability. Hookworm anaemia is of the iron deficiency type and responds 
dramatically to iron supplementation and also to removal of the hookworm burden, but after a much 
longer period.
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Anemia
Light infections may cause anaemia where the iron intake is deficient and anaemia may also be 
caused in spite of the presence of an adequate iron intake, provided that the worm burden is 
heavy enough.

Light infections can have particular importance for pre-school children and pregnant women, 
who often have deficit iron stores. 

Little is known about the anaemia which develops in light primary infections, but it may be of 
immunological origin, similar to that which develops in dogs infected with A. caninum. 

A folate deficiency may be present, masked by the severe iron deficiency anaemia, and becomes 
overt only when this has been corrected. 

In general, children and pregnant women because of their low underlying iron reserves are 
considered the two populations most vulnerable to hookworm anaemia.
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Hiproteinemia
Loss of protein is a common feature of hookworm anaemia, which is a cause of 
protein-losing enteropathy and in heavy infections, may result in 
hypoproteinaemia leading to oedema, or even anasarca. 

The protein loss, which is in excess of the red cell loss and is closely related to 
the hookworm burden, is caused by a limited capacity for albumin synthesis as 
well as loss caused by anaemia and other factors such as liver disease.
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Respuesta inmune

Parasite Immunol. 2014 Aug;36(8):358-66.
Immunology of experimental and natural 
human hookworm infection.
Gaze S, Bethony JM, Periago MV.



Immunoepidemiological evidence for protective immunity in human N. americanus infection

Figure 1 Immunoepidemiological evidence for protective immunity in human N. americanus infection. (a) Hookworm reinfection 33 months after
chemotherapy and IL-5 production in response to adult ES antigen; (b) female worm fecundity and total IgE levels, in Papua New Guinea.

Parasite Immunology, 2004, 26, 443–454
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(Venezuela) 
[dengue, tungiasis, parasitosis intestinales, 

leishmaniasis, fiebre amarilla] 

(Venezuela) 
[Chagas, parasitosis intestinales] 

(Venezuela) 
[dengue] 

(Brasil) 
[enfermedades diarréicas] 

(Perú) 
[parasitosis intestinales, leptospirosis, fiebre tifoidea, 

gastroenteritis bacterianas] 

(Ecuador) 
[leishmaniasis, Chagas] 

(Venezuela) 
[esquistosomiasis] 

(Venezuela) 
[malaria] 

(Bolivia) 
[histoplasmosis] 

(Colombia) 
[fiebre amarilla] 

(Paraguay-Brasil) 
[enfermedades importadas] 

(Perú) 
[malaria, fiebre amarilla] 
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Prevención y Control



Conclusiones
Patología de gran importancia, la cual a pesar de su frecuencia, no es objeto de vigilancia 
epidemiológica en Colombia y en otros países

Alta frecuencia en población infantil, especialmente rural y asociado con pobreza y condiciones 
medioambientales

Fácil tratamiento, de importancia prevención y educación, tratamiento colectivo más que 
individual

Clínicamente, pensar en los diagnósticos diferenciales, pero también en presentaciones 
atípicas que pueden complicarse, e incluso ser fatales

Poliparasitismo

Relación con desnutrición y alteraciones del crecimiento

Necesidad de incrementar la investigación epidemiológica en la región y el país



Sucre, Venezuela, 2003


