4 OH.R

ONE HEALTH &
RISK MANAGEMENT

Editie speciala
noiembrie 2023

THE PUBLIC HEALTH PROBLEM AND RESISTANT BACTERIA IN LOW- AND MIDDLE-
INCOME COUNTRIES
Alina FERDOHLEB?, Oana-Simina IACONI?, Lucia GALBEN12

INicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Republic of Moldova
2Timofei Mosneaga Republican Clinical Hospital, Chisinau, Republic of Moldova

Keywords: antimi-
crobial resistance,
bacteria, LMIC, sus-
ceptibility testing,
bacteriophages,
water treatment.

Note: The study is
conducted within the
framework of the
JPIAMR projects
"Phage treatment and
wetland technology
as intervention strat-
egy to prevent dis-
semination of antibi-
otic resistance in
surface waters"
(PhageLand), project
number -
22.80013.8007.1

Corresponding author: Oana-Simina laconi, e-mail: oanasimina.iaconi@usmf.md

Introduction. Antimicrobial resistance has been recognized as a significant pub-
lic health concern, continually evolving due to the escalating consumption of an-
tibiotics. The extensive use of antibiotics for human, plant, and animal diseases
has resulted in the widespread circulation of antimicrobial agents in nature, par-
ticularly in water. This issue is particularly pronounced in Low- and Middle-
Income Countries (LMIC), where it contributes to additional treatment expenses,
increased morbidity and mortality, and where efforts to control Antimicrobial
Resistance (AMR) in the environment are still in developmental stages. To com-
bat antimicrobial-resistant bacteria (ARB) in the environment, specific bacterio-
phages have emerged as a potential solution. Current efforts are underway to
utilize phages for water treatment, exemplified by the Phageland project.

Aim. Identification and characterization of possible targets for phages in bacteria
circulating in the environment.

Material and methods. Biological materials from inpatients served as the source
for bacterial strains in this study. Pathogens were identified using the VITEK 2
Compact automated method and culture. The resistance profile for each speci-
men was determined using the Vitek 2 Compact system. Subsequently, the pres-
ence of resistance mechanisms was determined through phenotypic testing, in-
cluding a double diffusion test, combo test, and the AmpC detection kit for ESBL
detection. Colorimetric tests and immunochromatographic rapid tests were also
employed for carbapenemases' detection. Bacterial strains that were identified to
genus and species levels, exhibited multidrug resistance to antimicrobials, and
were suspected of having resistance mechanisms were included in the study. In
the final phase, 31 bacterial strains were selected for further analysis.

Results. K. pneumoniae was identified in 45.0% of cases, P. aeruginosa in 24.0%,
followed by Acinetobacter spp. at 14.0% and S. aureus at 10.0%. E. coli was identi-
fied in 4.0% of isolates, and Enterococcus spp. in 3.0% of selected isolates. The
susceptibility profile was interpreted according to the EUCAST standard. The
resistance profile of the isolates showed the following: 8 (61.5%) of K. pneumoni-
ae isolates were fully resistant, and 3 (23.1%) K. pneumoniae strains were sus-
ceptible only to Carbapenems. Three isolates of E. coli had distinct susceptibility
patterns to agents of each class, as for P. aeruginosa - 5 out of 7 isolates (71.4%)
were totally resistant to antimicrobials and only one isolate was sensible to Ami-
noglycosides. The resistance profiles for Acinetobacter spp. showed that 3
(75.0%) of the isolates are not susceptible to any classes of antibiotics. The sus-
ceptibility profile of S. aureus strains showed that all the isolates were susceptible
to Glycopeptides and Oxazolidinone, while 75.0% were resistant to Cephalospor-
ins and Fluoroquinolones. Enterococcus spp. isolates were resistant to all antimi-
crobials.

Conclusions. Antimicrobial resistance is a concerning phenomenon that de-
mands serious attention. Effectively addressing this issue starts with understand-
ing the pathogenic agents circulating in the environment. This study serves as a
foundational step for future research, which aims to identify suitable bacterio-
phages for water treatment in LMIC. The ultimate goal is to mitigate the economic
and social burden on the country and address environmental contamination.
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