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Background

The causative agents of pneumonia requiring hospitalization are often Gram-negative bacilli,
and this presents a challenge in treatment because Gram-negative bacilli, especially A.
baumannii, P. aeruginosa, K. pneumoniae, and E. coli, have a relatively high rate of antibiotic
resistance, including to potent and broad-spectrum antibiotics such as third and fourth
generation cephalosporins and carbapenems.

Aims of the study

To investigate the antibiotic resistance of Gram-negative bacilli causing hospital-acquired
pneumonia, utilizing the multiplex realtime PCR (MPL-rPCR) assay developed by the Vietham
Institute of Clinical Microbiology Research and Development (VCM)

Materials and methods

This retrospective cross-sectional study
analyzes results from the MPL-rPCR
assay, which simultaneously detects
multiple  pathogens and  antibiotic
resistance genes of Gram-negative bacilli
in lower respiratory tract specimens from
hospitalized patients with acute lower Figure 1. Workflow used to detect pathogens and antibiotic-resistant genes
respiratory tract infections in 2024. using MPL-rPCR

Table 1. Pathogens and antibiotic-resistantgenes detected by the MPL-rPCR developed by the VCM
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Figure 2. Detection rates of bacteria in sputum samples

6401 MPL-rPCR test results were analysed, of which 1870 (29.21%)
detected bacterial agents. The detection rates for Gram-negative bacilli
potentially carrying antibiotic-resistant genes were A. baumannii
(8.92%), P. aeruginosa (2.75%), K. pneumoniae (10.65%), E. coli
(8.80%), and K. aerogenes (1.83%).

Table 3. Ambler classification in specimens carrying CBR-genes
For specimens where CBR genes were detected but A. baumannii and
P. aeruginosa were absent, the detection rates of Ambler class B, D,

CBR : Carbapenem Resistant Gene
ESBL: Extended-spectrum (-lactamase

Table 4. ESBL and AmpC detection guiding antibiotic choice
In specimens where CBR gene were not detected but

ESBL and AmpC were present, the detection rates for
ESBL+AmpC were 22.36%, ESBL 50.31%, and AmpC

27.33%.
and A of CRB genes were 38.6%, 45.96%, and 15.44%
CBR-gene (+) N % Carbapenem Cefepim
(N) CBRgene (%) CBRgene ESBL+AmMpC 36 22.36 [+]
N
ClassB | ClassD | ClassA | ClassB | Class D | Class A ESBL 81 50.31 [+]
AB/PSA | 518 | 148 361 9 28.57 | 69.69 | 1.74 AmpC 24 27.33 j+1
Not AB/PSA | 272 105 125 42 38.60 | 4596 | 15.44 Total 161 100.00
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By comprehensively analyzing information on the
direct detection of bacterial agents, particularly
Gram-negative bacilli, from lower respiratory
tract specimens, this study highlights the assay's
value Iin helping clinicians optimize antibiotic
selection



