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Abstract

Purposes of this study are to determine drug-resistant factors of multidrug-resistant pathogens and clarify the
actual situation of nosocomial infections in medical setting in Myanmar. We started a study project of drug
resistant pathogens isolated from inpatients in 17 medical settings, including Yangon 500 Bedded Hospital, Bago
General Hospital, Central Women’s Hospital in Mandalay, Magway General Hospital, Mandalay General
Hospital, Myitkyina General Hospital, Nay Pyi Taw 1000 Bedded Hospital, New Yangon General Hospital,
Public Health Laboratory in Mandalay, Pyay General Hospital, Sanpya General Hospital, Taungu General
Hospital, West Yangon General Hospital, Yankin Children Hospital, Yangon Children Hospital, Yangon
General Hospital and Hinthada General Hospital), in Myanmar. We performed drug susceptibility tests and
determined drug-resistance genes by using a next-generation sequencer.

We obtained a total of 403 isolates, including Achromobacter spp. (3 isolates), Acinetobacter spp. (48
isolates), Burkholderia cepacia (2 isolates), Citrobacter freundii (4 isolates), Enterobacter spp. (27 isolates),
Escherichia coli (121 isolates), Klebsiella pneumoniae (54 isolates), Morganella morganii (1 isolate), Pantoea
spp. (2 isolates), Proteus mirabilis (3 isolates), Providencia spp. (3 isolates), Pseudomonas spp. (129 isolates),,
Raoultella ornithinolytica (1 isolate),, Serratia marcescens (1 isolate) and Sphingomonas paucimobilis (4
isolates). The carbapenem-resistant isolates harbored carbapenemase encoding genes, including blame-1,
blanom-1, blanom-4, blanom-7, blaoxa-232 (blaoxa-ss-ike), blavim-1 and blavim-z. The extremely highly
aminoglycoside-resistant isolates harbored 16S rRNA methylase encoding genes, including armA, rmtB, rmtC
and rmtD3.

A novel variant of a 16S rRNA methylase, RmtD3, was detected from a Pseudomonas aeruginosa
clinical isolate in Myanmar. RmtD3 had 9 amino acid substitutions, such as Trp26Cys, Val39Ala, Met66Leu,
Ser102lle, Thr130Ala, Asn165Asp, Leul69Met, Alal81Thr and Gly236Ser, compared with RmtD. RmtD3
conferred highly resistance to aminoglycosides tested.

Moreover, a novel extended-spectrum p-lactamase PER variant, PER-9, was detected in a
multidrug-resistant Acinetobacter baumannii isolate in Myanmar. The amino acid sequence of PER-9 has a
substitution at position 129 (GIn to Leu) compared with PER-1. The enzymatic activities of PER- for various
B-lactamas were similar to those of PER-1.

These data indicates that carbapenemases and 16S rRNA methylases producing Gram-negative

nosocomial pathogens are prevalent in medical settings in Myanmar.
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