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Objective
To describe the characteristics and outcomes of ten cases of infection due to Klebsiella pneumoniae with
elevated minimal inhibitory concentration (MIC) to colistin and resistant to carbapenem (CCRKP) healthcare
associated infections and investigate risk factors for mortality.

Table1: Description of CCRKP healthcare associated infections, Dec2010-Dec2012,
Hospital das Clínicas, University of São Paulo, Brazil.
Characteristics (n = 10)
Male

Methods

6

Age (mean – years)

• Retrospective cohort study was conducted at Instituto Central, Hospital das Clínicas, University of São Paulo,
a major teaching hospital with 933 beds, comprehending the period from Dec-2010 to Dec-2012.
• Patients older than 18 years and diagnosed with an infection due to CCRKP by the Infection Control
Department were included. Diagnostic criteria are those from CDC.
• Severity of patients was evaluated by Charlson, APACHE II and Pitt scores
• Death was evaluated within 14 and 28 days after the positive culture.
• Microbiologic identification and the MIC were assessed by Vitek2®. For colistin the MIC was confirmed by Etest. Resistance to colistin and tigecycline were defined as MIC >2 mg/L (EUCAST). The presence of blaKPC and
blaCTX-M genes was determined by polymerase chain reaction (PCR).

Results
• A total of ten cases of CCRKP were identified during the study period. Demografic, clinical characteristics and
outcomes are described in tables 1 and 2.
• Eight patients received at least one active drug against the isolate.
• Elapsed time between positive positive culture and active antimicrobial had a mean of three days (0-7 days).
• Crude mortality was 50% and among those who recieved at least one active drug was 62,5%.
• Genes bla-KPC and bla-CTX-M were present in 70% of cases.
• Colistin MIC50 and MIC90 were 16μg/dl and 32μg/dl, respectively.
• Risk factors were not identified by univariate analysis.

n
44,5 (± 21)

Intensive Care Unit at diagnosis
Infection site
Bloodstream
Ventilator associated pneumonia
Peritonitis
Central Venous Catheter Use
Scores
Charlson ≥ 5
APACHE II ≥ 21
Pitt ≥ 4
Time elapsed from admission to infection (mean-days)

7

10

Total length of stay (mean –days)

54

Previous colistin use
Treatment
Monotherapy
Combined therapy
Treatment duration (days)
Outcome
Death at 14 days
Death at 28 days

3

5
3
2

2
5
6
20

2(3 deaths)
4 (1 death)
6-75
3
6

Discussion/Conclusion
Table2: Description of therapeutic regimens used by eight patients with CCRKP healthcare associated
infections.
Treatment

n/total

%

Tigecycline

1/8

12,5

Ciprofloxacin

1/8

12,5

Tigecycline+amikacin

5/8

62,5

Ciprofloxacin+amikacin

1/8

12,5

Carbapenemase-producing K. pneumoniae emerged in Brazil in 2007 and has increased
signiﬁcantly since then. Colistin is the only therapeutic option in most cases. However, there
have been sporadic reports of Klebsiella pneumoniae isolates with elevated minimal inhibitory
concentration (MIC) for colistin worldwide. We investigated epidemiology and risk factors for
mortality associated with elevated MIC for colistin and carbapenem resistant K. pneumoniae
(CCRKP). We found a high mortality rate among these patients although most of them have
received at least one active drug. They were predominantly in severe patients admitted at ICU
with prolonged stay and exposed to previous antibiotics. Although combined therapy seems to
be better in this group, the small size of this study do not allow generalization for larger
population. Another limitation was that we could not achieve an understanding of risk factors
for mortality. Emergence of this resistance pattern is worrisome and requires attention of local
and public authorities.
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