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colonization infection



• 44 out of 502 newly identified CRE rectal carriers (8.8%) 
developed subsequent positive clinical cultures with CRE

• The median time interval between screening and 
subsequent clinical specimens was 11 days (range, 3–27); 
86% of the clinical specimens were classified as true 
infections. 

• Types of infections included urinary tract infection (42.1%), 
bloodstream infection (21.1%), pneumonia (15.8%), skin 
and soft tissue infection including surgical site infection
(13.2%), osteomyelitis (5.2%), and intraabdominal infection 
(2.6%)



143 /1813 (7.8%) CR-KP rectal carriers developed a CR-KP BSI after colonization diagnosis, 

within a median of 19 days after the first positive rectal swab.

CR-KP BSIs were compared with 572 matched rectal carriers without a documented infection
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• Cohort study of consecutive adult patients (103 
SICU and 235 MICU) patients screened for rectal 
colonization with CRE upon entry to the ICU.

• Among 338 ICU patients 36 (11%) were colonized 
with CRE.

• Of 36 CRE-colonized patients, 17 (47%) developed 
a CRE infection within 30 days and 19 (53%) within 
90 days of swab collection.



CRKp infections were 

documented in 25 auto-SCTs 

and 87 allo-SCTs

http://www.nature.com/bmt/journal/v50/n9/
http://www.nature.com/bmt/journal/v50/n9/


• In regions where CRE is endemic, 
asymptomatic gastrointestinal carriage of 
CRE is relatively common and frequently 
unrecognized. 

• The control measures outlined in the CDC 
document, include adherence to infection-
control practices, antimicrobial 
stewardship, and active surveillance 
testing.
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Kaplan-Meier survival estimates of 125 patients who received adequate therapy

Mortality:

25 of the 46 (54.3%) 

whose regimens

were classified as 

monotherapy and 27 

of the 79 (34.1%)

who were on 

combination regimens 

(P = 0.02)

http://cid.oxfordjournals.org/content/current
http://cid.oxfordjournals.org/content/current


 437 patients with BSIs due to CPE 

enrolled in the INCREMENT cohort.

 Among those receiving appropriate 

therapy, 135 (39%) received 

combination therapy and 208 (61%) 

received monotherapy. 

 Overall mortality was not different 

between those receiving combination 

therapy or monotherapy (35% vs 41%;

 However, combination therapy was 

associated with lower mortality than 

was monotherapy in the high-mortality-

score stratum 



2015
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In patients with CRKp infection vs a 

control cohort of patients with 

CRKp urinary colonization, 

pneumonia is associated with the 

highest excess hospital mortality. 

Patients with BSI have slightly 

lower excess hospital mortality 

rates, whereas excess hospital 

mortality was not observed in 

hospitalized patients with UTI.

CMI 2016







 The fundamental question is whether 

carbapenems can still be used in the treatment 

of infections caused by CRKP isolates…

Daikos CMI 2011



Concentration–time profiles of three 

different dosing regimens of meropenem

Daikos CMI 2011

meropenem should be administered by extended infusion (lasting > 3 h) at a 

dose of 2 g every 8 hrs to obtain the best concentration-time profile.



2014



 595 patients 

 77% of isolates with 

carba MIC ≥16

 428 (71.9%) received a 

HD carba-based 

combination therapy. 

 14 day mortality: 21.3%



High-dose MEM failed to reach PK/PD 

targets in patients with BSI due to KPC-

Kp with very high MEM MICs. 

On a theoretical basis, our results 

suggest a possible usefulness of MEM 

against resistant blood isolates with MICs 

up to 32 mg/L.

19 critically-ill patients with BSI due 

to KPC-Kp with MEM MICs ≥ 16 

mg/L were given combination 

therapy including MEM, tigecycline, 

plus colistin or gentamicin



 Tigecycline and colistin were the two antimicrobials 

most frequently combined with meropenem. 

 Average doses of continuous infusion meropenem 

ranged from 1.8 to 13.2 g/daily

 High dose continuous infusion meropenem 

optimized by means of real-time TDM may 

represent a valuable tool in improving clinical 

outcome when dealing with the treatment of 

infections caused by KPC-Kp with an MIC for 

meropenem of ≤ 64mg/L.

accepted october 2016
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High-dose colistin     

(>4.4 mg/kg/day) is 

independently 

associated with day 7 

clinical cure, 

microbiologic success, 

and mortality but not 

with the development 

of acute kidney injury. 



 111 intensive care unit patients with KPC-Kp) 

septic shock.

 The rate of resistance to colistin was 51.3%; 

 30-day mortality was reported for 44 patients 

(39.6%)



13% ColR rate in this multicenter, observational cohort of hospitalized patients with 

CRKp in US hospitals.

2017



 19,719 isolates of Enterobacteriaceae.

 the rate of colistin susceptibility was 98.4% overall, but it was 

reduced to 88.0% among 482 carbapenemase-positive 

isolates. 

 Colistin susceptibility was higher among MBL-positive 

isolates (92.6%) than those positive for a KPC (87.9%) or 

OXA-48 (84.2%).

 The 309 (1.6%) colistin-resistant isolates were distributed 

globally (16 countries), and 95% were Klebsiella pneumoniae



2015

72% of ColR KPC-Kp 

without a history of 

previous colistin 

administration



2016





 SDD eradicates aerobic Gram-negative bacteria by the enteral 

administration of oral nonabsorbable antimicrobial agents, i.e., 

colistin and tobramycin.

 colistin resistance among ESBL-producing K. pneumoniae isolates 

emerged rapidly after SDD.

 SDD should not be applied in outbreak settings when resistant 

bacteria are prevalent.



Antibiotic therapy for BSI caused by 

carbapenem-R & colistin-R 

Enterobactericeae… 

 Gentamicin ?

 Fosfomycin ?

 Others ?



The use of targeted 

gentamicin was associated 

with reduced mortality 

(20.7% versus 61.9%). In all 

multivariate regression 

models, the use of 

gentamicin was 

independently associated 

with lower mortality after 

controlling for other 

potential confounding 

variables such as age, 

optimal treatment, renal 

function, severity of 

infection, underlying 

2015

http://jac.oxfordjournals.org/content/current
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 Aminoglycoside treatment of carba-R K. pneumoniae 

bacteremia was associated with a 70% rate (23/33) of 30-day 

survival. 

 Successful treatment was associated with sources of 

bacteremia amenable to reliable aminoglycoside 

pharmacokinetics, APACHE II scores of<20, and nonfatal 

underlying diseases. 

Success rates were 78% and 100% if>2 and all 3  factors were 

2016

70% of patients received an 

aminoglycoside in combination with 

another antimicrobial agent



Fosfomycin was administered intravenously at a median dose of 24 g/day for 

a median of 14 days, mainly in combination with colistin or tigecycline. 

Clinical outcome at day 14 was successful in 54.2% of patients, whilst 

failure, indeterminate outcome and superinfection were documented in 

33.3%, 6.3% and 6.3%, respectively.
Pontikis K et al IJAA 2016



2016

No difference in clinical or microbiological efficacy between fosfomycin and other antibiotics was 

observed in comparative trials. 

The pooled estimate for resistance development during fosfomycin monotherapy was 3.4%



 Prospective cohort study including 104 patients with BSI 

caused by colistin-R and high-level meropenem-R (MIC  64 

mg/liter) KPC-producing K. pneumoniae. None of them 

received either colistin or a carbapenem

 The 30-day crude mortality rate was 30.8% (43.8% in patients 

treated with monotherapy and 25% in patients receiving 

combination therapy).

2017



Targeted combination therapy was associated with 

lower mortality only in patients with septic shock.

2017



2013

2014
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 Doxycycline alone or in combination with an aminoglycoside 

possesses potential antibacterial activity and can be 

considered an alternative for CRE infections..



Efficacy of ceftazidime-

avibactam as a potential 

alternative to carbapenems 

in patients with 

ceftazidime-resistant 

Enterobacteriaceae and P. 

aeruginosa.



38 patients with infections caused by CRE (36) or P. 

aeruginosa (2) who were treated in Europe and 

Australia with ceftazidime-avibactam. The most 

common infections were intra-abdominal. 68.4% of 

patients had primary or secondary BSI; 65.8% of 

patients concurrently received other antibiotics to 

which their pathogen was non-resistant in vitro, 73.7% 

experienced clinical and/or microbiological cure, and 

20.8% with documented microbiological cure vs. 

71.4% with no documented microbiological cure died.



 Infections included 12 pneumonia, 14 bacteremia, and others.

 Ceftazidime-avibactam was administered as monotherapy or in combination 

regimens in 70% (26/37) and 30% (11/37), respectively. 

 Combinations included intravenous (n=7) or inhaled (n=1) gentamicin, intravenous 

(n=1) or intrathecal (n=1) colistin, and tigecycline (n=1).

 Survival rates at 30-days was 76% (28/37). Clinical success was 59% (22/37) and 

did not differ for patients receiving monotherapy (58% [15/26]) or combination 

therapy (64% [7/11]). 

 The emergence of ceftazidime-avibactam resistance (MIC >8 μg/mL) was detected 

in 8% (3/37) patients following a median of 15 days (range, 10 – 19) of ceftazidime-

avibactam therapy. 

 Ceftazidime-avibactam is an important addition to the limited antimicrobial 

armamentarium against CRE infections, which is at least as efficacious as 

alternative regimens and likely to be better-tolerated. 

http://0-cid.oxfordjournals.org.sbda-opac.unicatt.it/content/current
http://0-cid.oxfordjournals.org.sbda-opac.unicatt.it/content/current


The mechanisms by which blaKPC-3 mutations mediate ceftazidime-

avibactam resistance and reversion to carbapenem susceptibility are not 

defined..



 Meropenem at clinically achievable concentrations 

was bactericidal against ceftazidime-avibactam-

resistant K pneumoniae in vitro, and it eradicated 

isolate 4-C from our patient’s bloodstream. 

 However, meropenem resistance has emerged in 

ceftazidime-avibactam-resistant isolates from our 

patients during in vitro passage at subinhibitory 

meropenem concentrations.



 Ceftazidime-avibactam treatment of carbapenem-resistant K. 

pneumoniae bacteremia was associated with higher rates of 

clinical success (P=0.006) and survival (P=0.01) than other 

regimens.

 Aminoglycoside- and colistin-containing regimens were 

associated with increased rates of nephrotoxicity (P=0.002).

Thirty-day mortality rates was 28% (31/109).

Treatment regimens included C-A (n=13), CB+AG (n=25), CB+COL (n=30), and others 

(n=41); the corresponding clinical success rates by regimen were 85% (11/13), 48% 

(12/25), 40% (12/30), and 37% (15/41), respectively.

C-A was administered as monotherapy (n=8) or in combination with gentamicin (n=5); 

corresponding success rates were 75% (6/8) and 100% (5/5), respectively.

2017




