
 

EEppiiddeemmiioollooggiiccaall  AAlleerrtt::  
  

DDiisssseemmiinnaattiioonn  ooff  CCaarrbbaappeenneemmaasseess  iinn  KKlleebbssiieellllaa  
PPnneeuummoonniiaaee  iinn  LLaattiinn--AAmmeerriiccaa    

  
((22  JJuullyy  22001100))  

 
 In light of the increase in carbapenemases in 

enterobacteria detected in several countries of the Region, 
the Pan American Health Organization (PAHO) emphasizes 
the importance of the detection of this mechanism of 
resistance, which increases considerably morbidity and 
mortality of the infections by Klebsiella pneumoniae.   
 

Recently, the INEI-ANLIS "Dr. Carlos G. Malbrán" 
Laboratory in Buenos Aires, Argentina, published a national 
alert on the dissemination of carbapenemases in Argentina.   
This laboratory is responsible for the external quality 
assurance program of the Latin American Network for 
Monitoring Antimicrobial Resistance, coordinated by PAHO.   
In this alert, the laboratory reported an increase of 800% in 
isolations of enterobacterium with carbapenemases in the 
first four-month period of 2010, in comparison to the same 
period in the previous year.   
 

It is estimated that Klebsiella pneumoniae is the etiologic 
agent responsible for 20-30% of nosocomial pneumonias in 
the Region, and is among the top three pathogens isolated 
in hospital bacteremias by Gram-negativei.  Klebsiella has 
natural resistance to ampicillin, by the presence of a 
chromosome gene that codes a specific β lactamase.   The 
strains of nosocomial K. pneumoniae are resistant to other 
antibiotics by acquisition of multiresistant plasmids (β 
lactamases of extended spectrum); these strains cause greater therapeutic failure and 
mortality. In this situation,  the carbapemenes are the most appropriate therapeutic 
option.   

 

WWhhaatt  aarree  
CCaarrbbaappeenneemmaasseess??11      

  

Carbapenemases are 
bacterial enzymes that 
inactivate the 
carbapenemes, causing a 
resistance to this entire 
group of antimicrobial drugs.   

 
The consequences for the 

empirical treatment of the 
infections caused by these 
bacteria are noteworthy, 
practically eliminating this 
therapeutic effectivity for 
the infections caused by the 
pathogens produced by 
carbapenemases.   

 
The dissemination of KPC 

(Klebsiella pneumoniae 
carbapenemases) or MTL 
(metallo-beta-lactamases) 
occurs by plasmids; 
therefore  the control is 
based on the isolation of 
patients with presence of 
these bacteria and 
mechanism.   
 

 
One of the principal problems of the microbiology laboratory is the detection of the 

carbapenemases, due to the fact that the standard methods can report strains of 
carbapenemase-producing K. pneumoniae as "sensitive to carbapenem". The clinical 
implications are noteworthy, because clinical and microbiological failures are observed 
frequently in patients infected by these carbapenemase-producing strains2. The case-
fatality from carbapenemase-producing K.  pneumoniae ranges between 47 and 68%, 
according to various studies3 ,4 ,5.   
 



SSiittuuaattiioonn  ooff  KKlleebbssiieellllaa  sspppp  iinn  tthhee  RReeggiioonn     
 
The Latin American Network for Monitoring Antimicrobial Resistance (RELAVRA) 

includes hospital surveillance of the Klebsiella microorganism, and requests sensitivity 
test data for a number of antibiotics from the countries 6.   

 
With regard to the trend of the different types of resistance, data from the annual 

reports from the Networkvi, 2000-2007, reveal about 40% of resistance to cefotaxime 
(Figure 1), while the resistance to imipenem stays at very low levels.  For further detail, 
Figure 2 displays average resistance to imipenem, less than 1% during the reported 
period.   

 

  
  

  
Figure 2. Trend of Klebsiella spp resistance to 
imipenen, 2000-2007.   

Figure 1.   Trend of Klebsiella spp resistance 
to cefotaxime and imipenen, 2000-2007.   

  
Source:   Latin American Network for Monitoring 
Antimicrobial Resistance.   Source: Latin American Network for Monitoring 

Antimicrobial Resistance.   

 
CChhaalllleennggeess  ffoorr  ssuurrvveeiillllaannccee::  LLaabboorraattoorryy  ddeetteeccttiioonn..    
 

The first line of containment of these multiresistant pathogens are the laboratorios, 
through adequate detection of this mechanism, research of the prevalence, and 
informing the authorities, those responsible for the control of hospital infections as well 
those  at the national level, in order to alert other hospital centers.   

 
The laboratory detection of carbapenemases has been a challenge given that 

currently the test recommended by the standards used in RELAVRA following the 
Clinical Laboratory Standard Institute (CLSI) is the modified Hodge test, which requires 
experience in the technique to detect them adequately.  Pasterán et al.7 have 
described a sensitive and high specific method for the detection of the KPC-type 
carbapenemases. This technique consists in the utilization of the acid phenyl-boronic 
disk which acts on the A-type serin-carbapenemases.   

 
There are molecular methods available for the complete characterization of the 

carbapenemases, but what is currently most important is to urge all the national 
reference laboratories to prioritize case-finding of this mechanism in each country 



through their sentinel surveillance networks in order to characterize the situation in each 
country and establish the guidelines for control and prevention.   

 
RReeccoommmmeennddaattiioonnss  
 
aa))  SSuurrvveeiillllaannccee  mmeeaassuurreess  aanndd  eeppiiddeemmiioollooggiiccaall  rreesseeaarrcchh::    

1. Increase the participation of laboratories in the surveillance systems for the 
early detection of outbreaks, so as to provide early guidance for the control 
measures.   In case of suspicion of carbapenemases, send the strain to the 
national reference laboratory for confirmation.    

2. At the national level, the reference laboratories have to establish a protocol for 
detection of carbapenemases and referencing of strains in case of suspicion.   

o NOTE:  It is recommended that the sentinel laboratories, primarily when 
facing gram-negative hospital pathogens, should follow an algorithm for 
the detection of these mechanisms of resistance, and send the first strain 
detected by an institution for confirmation by the national reference 
laboratory.    

3. The first strain that is suspected or confirmed as a producer of carbapenemases 
identified at the national level should be sent for confirmation to the INEI-ANLIS 
Dr. Carlos G.  Malbrán Laboratory in Buenos Aires, Argentina.    

4. At all levels, to disseminate the information and recommendations in order to 
alert health workers and decision-makers.    

bb))  AAnnttiimmiiccrroobbiiaall  ttrreeaattmmeenntt::  

The limited clinical experience indicates that combinations of antibiotics provide 
better results than the monotherapy, but the lack of scientific evidence prevents the 
recommendation of more specific guidelines for treatment.  

 
cc))    CCoonnttrrooll  MMeeaassuurreess  ffoorr  IInnffeeccttiioonnss::    

Type of precaution  Contact precautions.    

Duration of the precautions:  Until the cure of the disease.    

Recommendations: 

 

 Hand-washing with water and soap or 
glycerinated alcohol.    

 Use of gloves and gowns for close 
contact with the patients and for 
contact with secretions.    

 Isolation in an individual room or cohort.    
 Separation between beds of over 1 

meter.    
 Cleaning of the environment with 

chlorine (bleach) dilution (1:10).   
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1 Lizaso D, Aguilera K, Correa M et al. Epidemiología y factores de riesgo de mortalidad de las 
bacteriemias intrahospitalarias por bacilos gramnegativos. Rev Chil Infect 2008; 25 (5): 368-373. 
 
2 Weisenberg SA, Morgan DJ, Espinal-Witter R and Larone DH. Clinical outcomes of patients with 
KPC-producing Klebsiella pneumoniae following treatment with imipenen or meropenem. Diagn 
Microbiol Infect Dis. 2009 June; 64(2): 233-235. 
 
3 Bratu S, Landman D, Haag R, Recco R, Eramo A, Alam M, Quale J. Rapid spread of 
carbapenem-resistant Klebsiella pneumoniae in New York City: A new threat to our antibiotic 
armamentarium. Arch Intern Med 2005;165:1430. 
 
4 Woodford N, Tierno PM Jr, Young K, Tysall L, Palepou MF, Ward E, Painter RE, Suber DF, Shanqu 
D, 
Silver LL, Inglima K, Kornblum J, Livermore DM. Outbreak of Klebsiella pneumoniae producing a 
new carbapenem-hydrolyzing class A beta-lactamase, KPC-3, in a New York Medical Center. 
Antimicrob Agents Chemother 2004;48:4793–9. 
 
5 Souli M, Galani I, Antoniadou A, Papadomichelakis E  et al.An Outbreak of Infection due to b-
Lactamase Klebsiella pneumoniae Carbapenemase 2–Producing K. pneumoniae in a Greek 
University Hospital: Molecular Characterization, Epidemiology, and Outcomes. CID 2010:50 (1 
February) 
 
6 Organización Panamericana de la Salud. Informe Anual Regional de los países participantes 
en la Red de Monitoreo/Vigilancia de la  Resistencia a los Antibióticos 2002, 2003, 2004, 2005, 
2006, 2008.  Washington DC.  Accesibles en 
http://new.paho.org/hq/index.php?option=com_content&task=view&id=300&Itemid=392 
 
7 Pasteran F, Mendez T, Rapoport M,  Guerrero L, and  Corso A. Controlling False-Positive Results 
Obtained with the Hodge and Masuda Assays for Detection of Class A Carbapenemase in 
Species of Enterobacteriaceae by Incorporating Boronic Acid- Journal of Clinical Microbiology, 
Apr. 2010, p. 1323–1332 Vol. 48, No. 4. 

http://new.paho.org/hq/index.php?option=com_content&task=view&id=300&Itemid=392

