Optimisation, validation and field applicability of
a 13C-sucrose breath test to assess intestinal
function in environmental enteropathy among
children in resource poor settings: study
protocol for a prospective study in Bangladesh,
India, Kenya, Jamaica, Peru and Zambia

Abstract

Introduction Environmental enteropathy (EE) is suspected to be a cause of
growth faltering in children with sustained exposure to enteric pathogens,
typically in resource-limited settings. A major hindrance to EE research is the
lack of sensitive, non-invasive biomarkers. Current biomarkers measure intestinal
permeability and inflammation, but not the functional capacity of the gut.
Australian researchers have demonstrated proof of concept for an EE breath test
based on using naturally *3*C-enriched sucrose, derived from maize, to assay
intestinal sucrase activity, a digestive enzyme that is impaired in villus blunting.
Here, we describe a coordinated research project to optimise, validate and
evaluate the usability of a breath test protocol based on highly enriched 3C-
sucrose to quantify physiological dysfunction in EE in relevant target populations.

Methods and analysis We use the '3C-sucrose breath test (**C-SBT) to
evaluate intestinal sucrase activity in two phases. First, an optimisation and
validation phase will (1) confirm that a 1*C-SBT using highly enriched sucrose
tracers reports similar information to the naturally enriched *C-SBT; (2) examine
the dose-response relationship of the test to an intestinal sucrase inhibitor; (3)
validate the *C-SBT in paediatric coeliac disease (4) validate the highly
enriched 3C-SBT against EE defined by biopsy in adults and (5) validate the *C-
SBT against EE defined by the urinary lactulose:rhamnose ratio (LR) among
children in Peru. Second, a cross-sectional study will be conducted in six
resource-limited countries (Bangladesh, India, Jamaica, Kenya, Peru and
Zambia) to test the usability of the optimised *C-SBT to assess EE among 600
children aged 12—-15 months old.

Ethics and dissemination Ethical approval will be obtained from each
participating study site. By working as a consortium, the test, if shown to be
informative of EE, will demonstrate strong evidence for utility across diverse, low-
income and middle-income country paediatric populations.
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