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ABSTRACT

BACKGROUND: Antimicrobial resistance in Gram negative bacteria (GNB) is one of the major cause of diseases and death globally, particularly Eschericia coli (E. coli). Colistin has gained clinical value as a last-resort medication for managing certain Gram-negative bacterial infections that are multidrug resistant. Recently, in China, it was discovered that members of the Enterobacteriaceae family to which E. coli belongs were resistant to this last-ditch class of antibiotics. Subsequently, many other parts of the world reported having experienced the same problem. Our extended search for published articles about this kind of resistance in Uganda was futile as we were not able to find any approved studies. 

AIM: In this research study, we aimed at understanding the prevalence of Colistin drug resistance among multidrug-resistant E. coli and the genes that confer the resistance in Uganda. 

METHODS: A cross-sectional laboratory study was conducted, involving 135 multidrug resistant E. coli isolates previously stored at the medical microbiology department (MUST). The exposure was to detect the Phenotypic Colistin resistance and the type of gene responsible for it. The E. coli isolates were re-identified and a broth microdilution sensitivity test was performed to determine MIC for the Colistin Sulphate drug. A PCR test was also performed using mcr- 1 and mcr- 2 primers to determine the Colistin Resistant Determining Genes (CRDGs) responsible for the phenotypic Colistin resistance in these bacterial isolates.

RESUlTS: 72 (53.3%) of the 135 E. coli clinical isolates were from humans, while 63 (46.7%) were from animals. Among the animals, 11.2% (24/135), 11.7% (25/135), 3.7% (8/135) and 2.8% (6/135) of the E. coli isolates were recovered from cows, goats, pigs, and sheep respectively. Out of 135 E. coli isolates, 51 (38.7%) (30 from human and 21 from animal sources) exhibited phenotypic Colistin resistance. 9 (9.1%) of the 21 isolates from animal sources came from cows, 7 (9.4%) from goats, 1(3.0%) from pigs, and 4 (2.3%) from sheep. A total of 10 out of 135 examined E. coli isolates, (7.4%) had CRDGs. These ten positive isolates contained 7 (5.18%) mcr- 2 genes and 3 (2.22%) mcr- 1 genes, respectively. All E .coli isolates that possessed the Colistin Resistance Determining Genes tested were phenotypically resistant to Colistin. 

CONCLUSION: This research study showed a significant rate of resistance against Colistin among clinical isolates of E. coli tested recovered from animals and humans with a phenotypic prevalence of 37.8% and a genotypic prevalence of 7.4 %, making it an important resistance determination mechanism in this scenario. The mcr genes (mcr- 1 & mcr- 2) identified among the E. coli clinical isolates recovered from both humans and their livestock showed a possible horizontal transmission of these genes between animals and humans. In the One Health approach to antimicrobial resistance, it remains important to constantly monitor the occurrence of Colistin resistance determinants and general antimicrobial resistance in our region. 

RECOMMENDATION: We recommend continuous surveillance and further research of other CRDGs responsible for causing resistance to Colistin, preferably with a bigger sample size. The use of Colistin should only be reserved for exceptional cases as it’s a last- resort drug against MDR Gram negative bacterial infections. We also recommend further testing of other Gram-negative Bacteria besides E. coli to determine the presence of CRDGs is so as to learn more about the impact of Colistin resistance in Uganda both in animals and humans.

