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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 Vietnam
Institute of Clinical Microbiology Research and Development (VCM)
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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
respiratory tract infections in 2024.

Sputum DNA/RNA extraction MPL-rPCR

Methicillin-resistant MecA
Vancomycin-resistant VanA, VanB
ESBL TEM, SHV, CMY, CTX-M
AmpC CIT, ACC, FOX, MÕ, DHA, 

EBC
Carpabenemase OXA-23, OXA-24, OXA-51, 

OXA-58
Colistin-resistant MCR1-10

Figure 1. Workflow used to detect pathogens and antibiotic-resistant genes 
using MPL-rPCR

Table 1. Pathogens and antibiotic-resistantgenes detected by the MPL-rPCR developed by the VCM 

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%).

8.92

2.75

10.65

6.80

1.83
0.410.201.110.270.050.060.23

4.33
2.09

0.440.330.02

2.61
1.111.41

2.69

0.11

29.21

AB PS
A
KL
P
Ec
oli

Ea
ero
Ec
loa

Bp
se
ud
o
Bc
ep
a
Pm
ira
Cit
ro

Pm
org
a
Pr
ov
i
Ste
no
MR
SA

MR
SA
-PV
L
MS
SA

MS
SA
-PV
L
MR
SE CN

S

Efa
ec
a
Efa
ec
i
Eli
z
VK
[+]

AB A. baumannii
PSA P. aeruginosa
KLP K. 
pneumoniae
Ecoli E. coli
Eaero E. aerogenes
Ecloa E. cloacae
Bpseu B. 
pseudomallei
Bcepa B. cepacian
Pmira P. mirabilis
Citro C. freundii
Pmorga P. morganii

Provi Providencia
Steno S. maltophilia
MRSA Methicillin Resistant S. 
aureus
PVL Panto-Valentine-Leukocidin
MRSE Methicillin Resistant S. 
epidermisis
CNS Coagulase negative 
staphylococci
Efaeca E. faecalis
Efaeci E. faecium
Eliz Elizabethkingia
meningoseptica

Bac
ter

ia 
(+)

Bacteria

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

Table 2. Detection rates of antibiotic-resistant gene groups
in Gram-negative bacilli
CBR genes were highly prevalent in A. baumannii (81.09%)
and K. aerogenes (80.34%), followed by K. pneumoniae
(54.69%), P. aeruginosa (46.02%), and E. coli (29.89%).
ESBL/AmpC rates were 84.62%/9.41% for K. aerogenes,
56.60%/14.22% for K. pneumoniae, and 44.60%/23.45%
for E. coli

CBR-gene (+)

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,
and A of CRB genes were 38.6%, 45.96%, and 15.44%

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%.

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 in helping clinicians optimize antibiotic
selection
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