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Summary of brief

Podoconiosis is caused by inflammation
triggered by gene-environment
interactions that occur when genetically
susceptible individuals are chronically
exposed to a yet undiscovered irritant
present in specific types of volcanic
soils. Understanding the molecular
basis of these interactions could lead to
the development of a point of care test
for podoconiosis that would identify
those at risk and allow targeting of
limited resources to those

most at risk.

Key Messages

« We have confirmed the genetic basis to
podoconiosis and further research building
on these findings is warranted to identify the
specific genetic variant(s) involved and to
understand how it mediates its effects.

« This could lead to a point of care test
that identifies those at risk of developing
podoconiosis when exposed to irritant volcanic
soils that trigger the condition.

« Parallelimmune response studies based
on the genetic findings have shown that
podoconiosis is a chronic immune-mediated
disease involving response pathways regulated
by the genes found to be associated with
podoconiosis.

Background

Podoconiosis is a tropical lymphoedema triggered by
prolonged exposure to an unknown component of a
specific type of volcanic soil. However, although the
prevalence is as high as 8% in some endemic regions,
most individuals do not develop the condition,

despite exposure to the necessary soil. We have
previously shown that some families have a history of
podoconiosis over many generations suggesting reaction
to the soil trigger occurs in genetically predisposed
individuals.

Our genetic mapping studies in Ethiopia identified an
association with a set of genes, known as HLA genes,
which contribute to the complex immune responses that
tackle the external threat of infections. These genes also
play arole in autoimmune disorders and organ rejection
following transplantation, where our own tissues or the
transplanted organ, respectively, are recognised as
‘foreign” and attacked.

Elucidating the genetic basis of podoconiosis could
lead to a simple test that detects those at risk who
would benefit from targeted measures that prevent soil
contact, in settings where resources such as shoes are
not universally available. Better understanding of the
immune response controlled by the HLA genes could
identify pathways that are activated in podoconiosis
that could also be used as the basis of a diagnostic

test that identifies immune activation before
lymphoedema develops.



Key findings

A meta-analysis of data generated during genome
wide association studies in over 2300 individuals was
undertaken, as well as imputation studies to boost the
power of our dataset using additional data available
through public databases. In parallel, we undertook a
series of novel immunological studies, using archival
pathology samples (formalin-fixed, paraffin-embedded
lymph nodes collected in the 1970-80’s) alongside
blood samples collected during this project from
individuals with podoconiosis and matched healthy
controls individuals.

+ The meta-analysis and imputation studies confirmed
the highly significant association between genetic
variation in the class Il HLA region and podoconiosis
in three different Ethiopian populations.

« The enhanced power to detect genetic associations
generated using this approach, did not lead to the
identification of any other genes, suggesting the
HLA genes are the main players that determine
susceptibility to podoconiosis.

« Pro-inflammatory genes were upregulated in archival
lymph node samples from cases of podoconiosis
compatible with the notion that local, chronic
immune activation occurs in podoconiosis.

+ High levels ofimmune cell activation were
demonstrated in the blood of individuals with
podoconiosis compared to healthy controls,
particularly for T lymphocytes and antigen
presenting cells that are orchestrated by the
HLA molecules whose genes are associated

with podoconiosis.

A history of
podoconiosis over

many generations
suggests reaction
occurs in genetically
predisposed
individuals

Priority actions / recommendations

Further studies on the genetic determinants of
podoconiosis are warranted in other affected
populations outside Ethiopia to confirm the
HLA association.

Identification of the precise HLA gene variant that has
a causative role in podoconiosis (or a reliable proxy
marker) is required in order to develop a specific
diagnostic test for podoconiosis.

Building on these findings, more detailed experimental
work is required to understand the biological basis of
podoconiosis, specifically how the HLA genes exert
their effect on the immune response in podoconiosis.
Furtherinvestment is also required to identify the soil
irritant that triggers the condition.

At a more practical level, this confirmation that
genetic factors are important determinants of
podoconiosis supports policies to allocate resources
such as shoes to families where there are cases of
podoconiosis and therefore more likely to carry the
susceptibility variant.

Image: Figure demonstrates the networks involved
in immune responses in podoconiosis.
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