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A total of (200) clinical samples were collected from patients suffering
from different diseases ,and these samples included urine (90) sample,
sputum (43), wounds infection (26), burns infection (23), blood (14), and
(4) from spinal fluid. The samples collection was done during the period
from September 2023 to January 2024 from Baquba Teaching Hospital,
Educational Laboratories and Al Batool Teaching Hospital / Diyala.

All samples were subjected to bacterial culture, the results showed 132
(66%) samples gave positive result while 68 (34%) sample gave negative
result, the isolates were identified by microbiological methods and conform
by VITEK2 compact system. The results showed 50 (%37.87) isolates were
belonged to Klebsiella pneumoniae, as it was 24 (48%) in urine, sputum 8
(16%), blood 6 (12%), wounds 5 (10%), burns 5 (10%), and spinal fluid 2
(4%).

The results of antimicrobial susceptibility test showed that K.
pneumoniae isolates were resistant to [-lactam antibiotics (Ampicillin
100%, Ceftriaxone 92%, Ceftazidime 74%, Aztreonam 70%, Imipenem and
Meropenem 48%, the resistant for Aminoglycosides (Amikacin 48%,
Tobramycin 42%, Gentamicin 38%), for Quinolones (Levofloxacin and
Ciprofloxacin 46%) while for (Trimethoprim/sulfamethoxazole the

resistance reached 68%).

The results of the antimicrobial susceptibility test showed 30 (60%)
were multidrug resistance K. pneumoniae (MDR), while 14 (28%) isolates
were resistance to three antibiotic groups Extensive drug resistance (XDR),

6 (12%) were Multidrug sensitive (MDS).

A twenty isolates were selected from K. pneumoniae (MDR,XDR)

isolates to determine of Minimum Inhibitory Concentration (MIC) was using
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VITEK2 compact system, the results showed the (MIC) for Ampicillin
ranged between (16-32 pg/ml), Aztreonam (16-64 pg/ml), Ceftazidime (4-
64 pg/ml), Imipenem (0.25 -16 pg/ml), Meropenem (8-16 pg/ml),
Gentamicin (1-16 pg/ml), Amikacin (2-64 pg/ml), Tobramycin (16 pg/ml),
Ciprofloxacin (2-4 pg/ml), finally Trimethoprim / sulfamethoxazole (20-
320 pg/ml).

Phenotypic detection of some important virulence factors was performed
for twenty K. pneumoniae (MDR, XDR) isolates, such as phenotypic
detection of Extended Spectrum B— Lactamase enzyme (ESBLs), Metallo B—
Lactamase enzyme (MBLs), Ampicillinase Class C Beta Lactamase enzyme
(AmpC). The percentage of ESBLs wasl6 (80%) produced, MBLs 20
(100%) produced, and AmpC 5 (25%) produced. The capsule was also
phenotypically detected and the results showed that all isolates under study
twenty isolates (MDR, XDR) are surrounded by the capsule.

To study the Whole Genome Sequence (WGS) of Klebsiella pneumoniae
bacterium, two different clinical isolates form spinal fluid (No. K13) and
sputum (No. K43) were selected with resistance to all antibiotics used
(XDR), producing B— Lactamase phenotype enzymes and coated with
capsules to detect f— Lactamase genes. To find out the NGS sequence of the
isolates ,the results were analyzed using Illumina MiSeq (v2 reagents) and
bioinformatics tools (Resfinder ,plasmidfinder) to know the resistance genes
and plasmids. Several resistance genes have been detected mediate the
production of B-lactamases using WGS, including (ESBLs, MBLs, AmpC)
genes, as ( blaSHV- 7928 blaTEM/-B, blaCTX-M-175, blaCMY-6,
blaNDM-1/2, blaMOX-1, blaDHA-1). Furthermore, Quinolone resistance
includes (OgxA, OgxB .gnrS1, gnrB4, parC, acrR). In addition to
Aminoglycoside modifying enzymes genes (rpsL, aac-(’3)la, aac-('6)Ib3,
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aadA5, rmtC, aph-(3)la), trimethoprim- sulfamethoxazole (dfrA17 ,sull),
Tetracycline (tetA ,tetD ,ramR), Fosfomycin (fosA6), chloramphenicol
(catA2) resistance genes, while other genes that endow Macrolide resistance

(mphA), and carbapenem resistance genes (OmpK35 ,0mpK36,0mpK37).

As for plasmids, the results of the study showed that isolate (No. K13)
carried the IncFIB(K), IncFII(K), while isolate (No. K43) -carried
IncHI1B(PNDM-MAR), IncF(K)(PCV1099-114), IncFII(K), IncC.

The results showed that there were mutations in some of the genes for the
isolates of the study ,including the isolation genes K13 (ompK36; ompK37),
and K43 (acrR; blaSHV-28).

Raw genomic data for isolates with numbers (K13, K43) were submitted
to the National Center for Biotechnology Information (NCBI), and genomic
sequences of Iraqi Klebsiella pneumoniae isolates were deposited under
BioProjects in the name of (ZMT13 ,ZMT43) (Accession numbers
PP892203.1, PP892204.1) ), respectively.



