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Background.  Genomic tools permit a detailed analysis of antibiotic resistance 
determinants in bacteria, or resistome. Here we discuss variations in antibiotic resist-
ance in K. pneumoniae (Kp) not explained by changes in the resistome

Methods.  We compared Kp strains with divergent carbapenem and aminogly-
coside susceptibilities. After identification of bacteria, antibiotic susceptibility testing 
was performed according to CLSI guidelines. Draft genome sequences were gener-
ated using Illumina MiSeq (Nextera paired-end library) and assembled using CLC 
Genomics Workbench (CLC bio, Cambridge, MA). Resistome, plasmid types and 
MLST were investigated using the CGE platform (http://cge.cbs.dtu.dk), while cap-
sular type and virulence genes were investigated using the Pasteur BIGsDB database 
(https://bigsdb.pasteur.fr).

Results.  While receiving amoxicillin-clavulanate, a 44-year old man with dia-
betes mellitus and paraplegia with neurogenic bladder grewKp resistant to carbap-
enems and amikacin from urine. He was treated with fosfomycin and amikacin, 

followed by imipenem and plazomicin, prior to lithotripsy. Three months later, 
while off antibiotics, urine cultures grew Kp susceptible to carbapenems and amik-
acin (figure). Genetic comparison between resistant (November 20, 2018)  and sus-
ceptible (January 30, 2019) strains revealed they were isogenic, only differing by 559 
SNPs (table). Both were ST14, presented capsular type 16, and shared cehalosporinase 
(blaSHV-28, blaCTX-M-15, blaTEM-1B, blaOXA-1) and aminoglycoside modifying enzyme (AME) 
(aph(3’’)-Ib, aph(6)-Id, aac(6’)-Ib-cr) genes. Although both had mutations in the 
outer membrane porin OmpK36, these differed (stop AA125 and frameshift AA183, 
respectively)

Conclusion.  Carbapenem resistance in the initial Kp is likely explained by 
overexpression of cephalosporinases in combination with changes in membrane per-
meability, while amikacin resistance is likely due to AMEs. Since no significant gene 
variation was observed in the susceptible Kp, reversal of resistance was likely due to 
decreased expression of cephalosporinases and AMEs after antibiotics were stopped. 
Incorporation of antibiotic history and host factors can explain clinically important 
changes in antibiotic resistance
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Background.  Carbapenem--resistant Enterobacteriaceae constitute an urgent 
public health problem worldwide. In 2018, carbapenem--resistant Klebsiella pneumo-
niae (CR-KP) caused outbreaks of infection in 4 intensive-care units (ICUs)in a ter-
tiary-care hospital in Egypt. We aimed to identify the clonal relatedness of isolates by 
whole genome (WGS).

Methods.  Identification and antibiotic susceptibility testing was done by VITEK-
2. Eleven isolates showed identical resistance pattern (resistant to Amikacin, genta-
micin, Imipenem, meropenem, levofloxacin, and Piperacillin/Tazobactam) and were 
susceptible only to colistin. Caba-NP test was positive for carbapenemase production. 
The 11 isolates were studied by WGS by Illumina Miseq in a reference lab in Cairo 
University Hospital.

Results.  In only one ICU, WGS identified 4 outbreak isolates of CR-KP that 
group together as a tight clonal cluster, suggestive of intra-ward transmission event. 
The outbreak isolates belonged to MLST 147. All isolates carried blaCTXM-15, blaoxa-48, 
and blaNDM1 encoding ESBL and carbapenemase activity. Other identified resistance 
genes were Str, AadA, MsrE, Tet, and DfrA, encoding resistance to aminoglycosides, 
macrolide–lincosamide–streptogramin, tetracycline and trimethoprim/sulphona-
mides. Virulence genes included Yersiniabactin, aerobactin, rmpA, rmpA2 and wzi64, 
which has been associated with pathogenicity and hypervirulent K. pneumoniae lin-
eages. No clonal relationships were identified between the isolates from other ICUs.

Conclusion.  WGS is a powerful tool that goes beyond high-resolution tracking of 
transmission events into identifying the genetic basis of drug-resistance and virulence.
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