FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

Prevalence and species diversity of Campylobacter in infants and livestock reservoirs in rural households in Eastern Ethiopia

Loic Deblais3, Amanda E. Ojeda',Mussie Brhane Adhanom?, Bahar Mummed Hassen?, Kedir Abdi Hassen?, Belisa Usmael Ahmedo?, Yenenesh Demisie Weldesenbet?, Jafer Kedir Amin?, Ibsa Abdusemed Ahmed?, Ibsa Aliyi Usmane?, Efrah Ali Yusuf?, Kunuza Adem Umer?, Mawerdi Mohammed Dawit?, Abadir Jemal Seran?, Abdulmuen Mohammed Ibrahim?, Kedir Teji Roba?, Jemal Yusuf Hassen?, Dehao Chen', Xiaolong Li', Karah
Mechlowicz!, Cyrus Saleem', Nitya Singh2,Yang Yang*, Zelalem Hailu Mekuria®, Wondwossen Gebreyes>, Nur Shaik®, Mark J. Manary®, Getnet Yimer Ali’, Nigel P. French®, Sarah L. Mckune', Arie H. Havelaar', Gireesh Rajashekara’

'University of Florida, Gainesville, FL, USA, 2Haramaya University, Dire Dawa, Ethiopia, 3Ohio State University, Wooster, OH, USA, *University of Georgia, Athens, GA, USA, °>Ohio State University, Columbus, OH, USA, ®Washington University in St. Louis, St. Louis, MO, USA, “University of Pennsylvania, Philadelphia, PA, USA, 8Massey University, Palmerston North, New Zealand

Introduction

Results — Genus-specific QPCR

Campylobacter was detected in all households selected in this study
(n=106). A total of 71% (1,939/2,718) of field samples were positive for
Campylobacter at the genus level

Campylobacter was detected in 61% (657/1,074) of infant stools at
the genus level (Fig. |)

Results — Species-specific QPCR

Overall, 44.67% (443/993) of the field samples tested were
positive for at least one Campylobacter species (n=15; Fig. 3);

- 27.3% (121/443) of the Campylobacter positive samples
harbored more than one species per samples (up to 4
species)

Asymptomatic infections with Campylobacter species have been associated with an
increased risk of linear growth faltering in infants under 2 years of age (Rogawski et

al, 2018)

In 2018, a cross-sectional study conducted in rural Eastern Ethiopia as part of the

CAGED project (Campylobacter Genomics and Environmental Enteric Dysfunction;
Terefe et al, 2020 and Chen et al., 2021) showed that;

- Campylobacter was detected in 88% (88/100) of the stools collected from children
(<2years of age) using meta-total RNA sequencing

- Campylobacter prevalence in the infant stools significantly increased over -

time; 29% between 0 and 50 days of age versus 87% between 250 and
and 399 days of age (r’= 0.94; P<0.001)

- Campylobacter load (genome copies per 50 ng of DNA) in the positive
infant stools significantly increased over time; 2.89 +0.85(SD)-log

Candidatus C. infans and C. jejuni were the most prevalent in
both human stools (5.9-57%) and livestock feces (6.1-19%)

- C.lari, C. showae, C. mucosalis, C. upsaliensis and C. concisus

- An average of | | Campylobacter species were detected per positive child stool
were predominant in human stools (0-31%)

- Non thermotolerant species (i.e., hyointestinalis, RM6137 and RM12175) in
addition to thermotolerant C. upsdliensis C. jejuni and C. coli were predominant in
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Figure |. Campylobacter prevalence (A & B) and
abundance (C) in infant stools over time using genus-
specific QPCR. A) Linear regression showing the
increase of Campylobacter prevalence in infant stools
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In addition, Campylobacter was detected in 78% (1,282/1644) of -

the livestock feces and environmental samples collected from the
106 selected households at the genus level (Fig. 2); -

Conclusions & perspectives

- Infant stools (n=1,158) were collected monthly from birth until |2

months of age (Time Points |-13;infant age between 0 - 399 day old) Campylobacter was highly prevalent in 106 households from eastern

Ethiopia, especially in human stools and livestock feces (61-98%)
- Environmental (soil & water), livestock feces (cattle, chicken, goat &

sheep) and other human stool (mother & sibling) samples were
collected biannually (TP A & B between |-6 and 7-12 months of age,
respectively; n=1,744) from the same households

Campylobacter prevalence and abundance were low in infant stools

- Campylobacter was the most frequently detected (>89%) in the livestock after birth, but significantly increased after 100-150 days of age

feces (cattle, chicken, goat & sheep) and sibling stools - Up to 7 Campylobacter species (especially C. jejuni and C. infans) were

frequently detected in the human stools and livestock feces (species-

- Campylobacter was the most abundant (>3.73-log Campylobacter genome specific QPCR are still being conducted; over 1,725 samples to be tested)
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the field samples (= average Ct value of nuclease free water — 2.5x
standard deviation [SD])

Figure 2. Campylobacter prevalence and load in environmental samples. the boxplot shows the Campylobacter load
(Campylobacter genome copies per 50 ng of DNA tested) per sample type. Blue shade indicates the distribution of the
Campylobacter load data within the selected sample type. Letter (A-E) indicate statistical differences (P<0.05). The table
displays Campylobacter prevalence (with lower and upper 95% confidence interval) for the associated samples. Red and blue
arrows indicates whether the prevalence is significantly higher and lower, respectively compared to the Campylobacter
prevalence across all the samples (71.4%).
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- Pure Campylobacter DNA was used to generate standard curves to
convert Ct values into Campylobacter genome copies
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