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Editorial Commentary
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Besides being resistant to several β-lactams, carbapenem-
resistant Klebsiella pneumoniae (CRKP) are often resistant 
to other widely used antimicrobials such as fluoroquinolones 
and cotrimoxazole, and sometimes to aminoglycosides 
(1,2). Although possibly not the only reason, the increased 
risk of delayed/suboptimal treatment consequent to 
the multidrug-resistant phenotype of CRKP is a major 
contributor to the high mortality of CRKP infections (3-7).  
Thus, improving early diagnosis and developing novel 
effective antibiotics for treating CRKP infections are two 
important strategies for ameliorating patients’ health (8-10). 
An essential, complementary strategy is prevention, that is, 
reducing the risk of development of carbapenem-resistance 
in carbapenem-susceptible strains by relieving selective 
pressure (through antimicrobial stewardship initiatives) 
and reducing the risk of CRKP cross-transmission (though 
infection-control measures) (11,12). In their retrospective, 
before-after study, Li and colleagues focused on this latter 
factor (infection-control measures), measuring their impact 
in reducing the incidence rate of intensive care unit (ICU)-
acquired CRKP colonization/infection in a 12-bed tertiary-
level ICU in Ruijin Hospital, Shanghai, China (13). 

The study was conducted over 4 consecutive periods: (I) 
baseline (January 2013 to June 2013); (II) implementation 
of infection-control measures (July 2013 to June 2014); 
(III) modification of infection-control measures (July 2014 

to June 2015); (IV) follow-up (July 2015 to June 2016). 
Overall, despite some important fluctuations, the incidence 
rate of ICU-acquired CRKP colonization/infection 
decreased from 10.08 per 1,000 patient-days during the 
baseline period to 2.84 per 1,000 patient-days during follow-
up, with a significant change in the slope towards reduced 
monthly incidence rates in linear regression models being 
observed between period (II) and (III), concomitant to the 
strengthening of infection-control measures (enhancement 
of external medical staff education, contact precautions 
of shared equipment, and enhancement terminal room 
disinfection in addition to measures already implemented in 
the previous period, i.e., active surveillance cultures, contact 
precautions, patient isolation in single room or cohorting, 
cohorting of medical care, disinfection and sterilization, 
contact precautions, disinfection and sterilization, and 
targeted bundles interventions for  intravascular catheter-
related infection, ventilation associated pneumonia, and 
catheter-associated urinary tract) (13). The authors should 
be commended for their efforts in implementing these 
important interventions ultimately leading to a reduced 
incidence of newly acquired CRKP colonization/infections 
in the ICU. Nonetheless, from a general perspective of 
extrapolation and generalization of results, we think some 
aspects of the papers merit further discussion.

The first is that the number of cases of CRKP colonized/
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infected patients at ICU admission increased over the 
study period (from 1 in the baseline period to 13 during 
follow-up). In this regard, it was not specified whether 
these patients acquired CRKP in other hospital wards 
before being admitted to the ICU or they acquired CRKP 
in other centers or in the community. In the first case 
(CRKP colonization/infection in other hospital wards), 
this may reduce the overall positive effect, since, after an 
initial decrease from baseline, the overall number of CRKP 
patients (already colonized/infected plus newly colonized/
infected) remained stable during the subsequent study 
periods (as possibly remained also the overall burden of 
CRKP-related morbidity and mortality). Against this 
backdrop, it would have been of interest to know as to 
whether targeted infection-control interventions were 
implemented also in other wards of the hospital and their 
overall effect, as well as the baseline CRKP epidemiology 
in other parts of the hospitals. Together with the lack of 
measurement of the concomitant effect of antimicrobial 
stewardship interventions that may have participated 
in positively influencing results (as acknowledged by 
the authors in the discussion), the lack of knowledge on 
what happened in other wards contributes to hamper 
the generalization of results. Indeed, there are important 
questions that readers are likely to ask themselves in 
the attempt to translate results to their own scenario: 
(I) should we focus on a single high-risk ward for 
strengthening infection-control measures or, in terms of 
overall cost-effectiveness, would it be better to consider 
larger interventions targeting also other selected wards 
or the entire hospital? (II) should we also enhance our 
antimicrobial stewardship efforts? (III) the intervention 
implemented by the authors would still work with a 
different baseline incidence rate of CRKP colonization/
infection as in our hospital?

Of course, even with more details it is always difficult 
to extrapolate local CRKP infection-control/stewardship 
results to other settings, and this is generally true also 
for other studies (14-20). In this regard, some general 
factors hindering generalization are the lack of control 
groups (almost all studies employ uncontrolled before-
after or uncontrolled only-post designs), heterogeneity in 
the definitions of CRKP colonization and infection (for 
example, rectal swabbing is the most used method to define 
colonization since gastrointestinal carriage is regarded as a 
major reservoir of CRKP, but it is not specified if the rectum 
was among the multiple culture sites included in the active 
surveillance cultures protocol used by Li and colleagues), 

the lack of information about adherence to implemented 
interventions, the different follow-up periods, the different 
statistical models used for assessing changes in incidence 
trends, the inclusion of both CRKP colonization and CRKP 
infection in the numerator (precluding informative separate 
assessments), and the use of different denominators (e.g., 
patient-days vs. patient-days at risk, since the former may 
confound the assessment of the true incidence of newly 
acquired cases).

All the factors mentioned above reflect a lack of 
standardization both in the baseline data to be provided to 
readers and in measuring the impact of interventions on 
CRKP epidemiology. Still, undoubtedly some interventions 
worked. Li and colleagues are remarkably among the firsts 
to report encouraging results from China, and several 
other favorable experiences have been documented in 
other countries (13-17,19-22). Along with understanding 
why some other experiences were unsuccessful, increasing 
comparability and standardization are essential if we were 
to further generalize positive results, and more effectively 
reduce CRKP dissemination.
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