Pooled prevalence of non-typhoidal Salmonella enterica in food in the Middle East and North Africa: a systematic review and meta-analysis 

Rami H. Al-Rifai1, Karima Chaabna2, Thomas Denagamage3, and Walid Q. Alali4

1 Institute of Public Health, College of Medicine and Health Sciences, United Arab Emirates University, Al-Ain, United Arab Emirates
2 Institute for Population Health, Weill Cornell Medicine-Qatar, Doha, Qatar
3 Department of Large Animal Clinical Sciences, College of Veterinary Medicine, University of Florida, United States of America
4 Department of Epidemiology and Biostatistics, Faculty of Public Health, Kuwait University, Safat, Kuwait

[bookmark: _GoBack]ABSTRACT
Background: To enhance a safer food in the Middle East and North Africa (MENA), we quantified the overall regional and national-specific prevalence of non-typhoidal Salmonella (NTS) enterica in food, in the MENA region. Published literature of NTS enterica prevalence in food was systematically reviewed and reported following PRISMA guidelines. The overall NTS enterica prevalence was estimated regionally and nationally in MENA stratified by food commodity, sample size, and period of data collection. Pooled NTS enterica prevalence measures were estimated using a random-effects model. Of the screened 5,495 citations, 60 eligible research reports in 13 countries published between 1996 and 2018 were eligible. In the yielded 154 NTS prevalence measures, there were 24,023 tested food samples with 1,324 NTS-positive samples. The pooled NTS enterica prevalence was estimated at 8.8% (95% confidence interval (CI): 7.0–10.8%). The highest pooled prevalence in food was in Tunisia (20.7%, 95% CI: 13.2–29.3%). In the 13 countries, the pooled NTS prevalence was 9.0% (95% CI: 6.8–11.4) in food of land animals. In aquatic food in four countries, the pooled NTS prevalence was 22.9% (95% CI: 13.8–33.4%). NTS prevalence was 13.4% (95% CI: 10.1–17.1%) in studies tested <100 food samples; whereas, 4.1% (95% CI: 2.7–5.8%) in studies tested ≥100 food samples. Country, food commodity, sample size, and period of the data collection were predictors associated with heterogeneity in the NTS prevalence measures. Salmonella Typhimurium (28.0%), Salmonella Enteritidis (23.6%), and Salmonella Kentucky (20.3%) were the most common serotypes in the tested food commodities. In MENA, NTS enterica is relatively common in human-consumed food. A crucial coinage in controlling the burden of NTS in MENA is the enforcing of effective food safety and control programs on locally produced and internationally imported on high-risk food items for NTS enterica.
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