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HOOKWORM INFECTION

Hookworms are soil-transmitted 
nematodes. Necator americanus 

and Ancylostoma duodenale are the 
predominant human parasites; they can 
reside in the small bowel for years, where 
they feed on the host’s blood, causing iron 
deficiency anaemia in some individuals.

Hookworm infection is a major neglected 
tropical disease, affecting an estimated 500 million 
people worldwide. Prevalence is highest in 
rural tropical and sub-tropical areas (especially 
sub-Saharan Africa), where the soil and climate 
are ideal for larval development and sanitary 
infrastructures are often inadequate.

Diagnosis is confirmed by microscopic and 
molecular examination of faecal samples. 
Egg‑counting techniques are simple and low 
cost, but often unreliable. PCR‑based assays 
can be used to detect extremely low egg counts 
and could potentially be used to simultaneously 
detect multiple parasite species.

Improving water — quality and access — sanitation 
and hygiene (WASH) are the cornerstones of the 
WASH prevention programme. However, these 
measures have a lasting effect only if accompanied 
by substantial economic development. 

Mass drug administration (MDA) with 
anthelmintics (commonly benzimidazoles) 
is the frequent periodic treatment of at‑risk 
populations in endemic areas. These control 
programmes aim to reduce the disease burden. 
However, complete eradication with MDA alone 
is unlikely, and prevalence usually rebounds 
within a few years. 

In pregnant women, iron deficiency anaemia 
can lead to poor outcomes for both the mother 
and the baby. In children, it can cause growth 
stunting and cognitive delays. Hookworm 
infection results in 3.2 million disability‑
adjusted life years lost annually worldwide, 
decreasing the productivity of workers and 
reinforcing poverty in low‑income settings. 
Malaria co‑infection occurs frequently in 
regions with high hookworm prevalence and 
can exacerbate anaemia.

The goal of the Human Hookworm Vaccine 
Initiative is to develop subunit vaccines that 
provide protective immunity and prevent 
moderate and heavy infections, therefore, 
minimizing intestinal blood loss. Models estimate 
that this measure would have a major effect on 
the global burden of disease. Despite the negative 
effects that hookworms can have on human 
health, these parasites might have some clinical 
use. Experimental iatrogenic hookworm infection 
is being examined as a way of restoring gluten 
tolerance in individuals with coeliac disease — the 
ability of the parasite to induce a state of immune 
tolerance to infection to ensure its survival in the 
host might concomitantly dampen autoimmune 
reactions in coeliac disease.
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Disruption of 

the gastrointestinal 
endothelial 

barrier promotes the 
translocation of products 
from the gut commensal 

microbiota to the 
bloodstream

Once the larvae reach the small bowel, 
they mature, start feeding and multiply. 
Morbidity of the patient correlates with 
the number of adult worms

Women and children with  
moderate-intensity or heavy-intensity 
infections have a high risk of iron 
deficiency anaemia

As the host’s immune 
response fails to 
eliminate the parasites, 
it switches from 
clearance to tolerance 
to limit self-damage

Hookworm 
eggs hatch in 

soil; third‑stage larvae 
can penetrate exposed skin 
and are the infective agent
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