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Dear Editor, 

Carbapenem resistance in healthcare-associated infections is a sig
nificant health problem in multiple countries. With the worsening 
antimicrobial resistance crisis, resistance to carbapenems in Gram- 
negative pathogens is a major clinical challenge. Carbapenems have 
long been considered the most active and effective agents against multi- 
drug resistant Gram-negative bacteria (MDR). 

In the World Health Organisation’s (WHO) 2017 global priority list 
for antibiotic-resistant bacteria, three of the four pathogens are ranked 
as critically important for research and developing new antibiotics. 
These include carbapenem-resistant Enterobacterales (CRE), 
carbapenem-resistant Pseudomonas aeruginosa (CRPA) and carbapenem- 
resistant Acinetobacter baumannii (CRAB) [1]. However, despite pro
jections from WHO, predicting a critical situation of high morbidity and 
mortality associated with MDR in 2050, we have observed an acceler
ation of this problem, especially in Latin America, where an increase in 
carbapenemase-producing microorganisms was observed during the 
pandemic COVID -19 [2]. Several countries have reported data on car
bapenem resistance patterns, but Ecuador lacks comprehensive reports. 

Carbapenem resistance can arise through several mechanisms, 
including porin-mediated resistance, efflux pump overproduction and 
enzyme-mediated resistance. A single microorganism may express one 
or more of these mechanisms. Class A carbapenemases, known as serin- 
β-lactamases (SBLs), such as the carbapenemases of K. pneumoniae 
(blaKPC), blaIMI, blaGES, the carbapenemase of Serratia fonticola, the 
enzyme of Serratia marcescens and non-metallo-carbapenemase-A, can 
hydrolyse β-lactams and confer resistance to multiple antimicrobials. 
blaKPC, with variants such as blaKPC-2 and blaKPC-3, are frequently re
ported and horizontally transmitted via plasmids. blaIMI carbapene
mases, although rarely detected, show resistance to imipenem and 
intermediate resistance to ertapenem and are not clinically relevant. 
Reports of blaGES carbapenemases with a mutation in the blaGES gene are 
increasing and are transmitted via plasmids [3]. 

Class B carbapenemases, known as metallo-β-lactamases (MBLs), are 

diverse and can inactivate most β-lactams except monobactams. New 
Delhi metallo-β-lactamase 1 (blaNDM) confers resistance to enteric 
pathogens, Verona integron-encoded MBL (blaVIM) hydrolyses most 
β-lactams except aztreonam and specific MBLs like German imipene
mase and Sao Paulo MBL have been detected in clinical isolates of 
particular bacteria. Bacteria co-expressing MBLs and SBLs can hydrolyse 
aztreonam, a clinically relevant monobactam [3]. 

To shed light on the situation in Ecuador, we obtained information 
on molecular patterns of carbapenemases resistance in Gram-negative 
bacteria from the open database of the National Institute of Public 
Health Research of Ecuador (INSPI). Data collected by the National 
Reference Centre for Antimicrobial Resistance (CRN-RAM) between 
2014 and 2022 revealed a total of 7356 enzymatically carbapenem- 
resistant isolates. The predominant microorganism was Klebsiella pneu
moniae ss. pneumoniae, with a cumulative count of 6244 blaKPC and 125 
blaNDM isolates, and 16 blaOXA48, 4 blaIMP, and 3 blaVIM isolates. Pseu
domonas aeruginosa ranked second with 572 blaVIM and 39 blaIMP iso
lates, along with 8 blaKPC and 5 blaNDM isolates. The Enterobacter cloacae 
complex exhibited 39 blaIMP and 24 blaNDM isolates, while the Acineto
bacter calcoaceticus/baumannii complex showed 11 blaNDM and 1 blaIMP 
isolate (Table 1). 

For infections caused by microorganisms that produce blaKPC, the 
following treatment alternatives can be considered: meropenem- 
vaborbactam, ceftazidime-avibactam and imipenem-cilastatin- 
relebactam. In addition, in the case of MBLs such as blaNMD, a combi
nation of ceftazidime-avibactam with aztreonam or cefiderocol can be 
used as monotherapy [4]. 

In the treatment of blaOXA-48-like infections, ceftazidime-avibactam is 
the preferred treatment option. It is worth noting that in 2023 the In
fectious Diseases Society of America (IDSA) recommended that cefi
derocol be reserved for the treatment of metal-β-lactamase-producing 
Enterobacterales (e.g. blaNDM, blaVIM, blaIMP producers) or in selected 
cases with glucose non-fermenting Gram-negative organisms [4]. 

The appropriate antibiotic selection should consider the individual 
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susceptibility profile of each bacterial isolate, the particular conditions 
of each patient, the specific identification of the carbapenemase type 
and the local availability of antibiotics [4]. When the above antibiotics 
are unavailable, alternative options such as tetracyclines, polymyxins, 
aminoglycosides, folate inhibitors or quinolones may be used according 
to the above recommendations [4]. 

To address the urgent problem of carbapenem resistance. Compre
hensive strategies are essential: responsible use of antimicrobials based 
on the "One Health" approach, strict infection control, molecular tools at 
the point of care, and efforts by local authorities to provide new anti
biotics that are not available in all hospitals [2]. Surveillance controls 
resistance patterns and new mechanisms. International cooperation, 
education campaigns and awareness raising are needed to prevent 
resistance. Urgent action is needed to contain carbapenem-resistant 
bacteria. 
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