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ECCMID 2013; eP698 
Prospective, cross-sectional observational study of hospitalised patients colonised with 
carbapenemase resistant Klebsiella pneumoniae (CR-KP) 
M. Bartoletti et al (Bologna, IT) 

To compare the incidence and outcome of CR-KP infections  
among patient cohorts  
•  Incidence N/1000 colonization days 

•  medicine :4.3  
•  Hematology: 26.3  
•  ICU: 13.1 
•  Surgical: 8.6  
•  SOT: 7.4 
•  Long Term Care: 4.7  

•  KPC-attributable mortality 
•  Hematology:75% 
•  ICU:11%  
•  SOT:7%  
•  LTC: 5% 
•  Medicine: 2%  
•  Surgery:2% 

Medicine departments: 
Lowest risk of infection in CRKp colonized 
Lowest risk of death in CRKp infections 

•  In low risk departments CR-KP may be 
perceived as a clinically not relevant 
phenomenon. 

•  Low risk departments may represent the 
occult reservoir of CR-KP!!!! 
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840	   821	   781	   573	   253	   86	   39	  

69	   67	   62	   40	   14	   4	   2	  

P=0.005	  

Ceph-‐NS/carba-‐S	  E.coli	  

Days	  from	  transplant	  
895	   880	   849	   623	   277	   96	   43	  

14	   13	   13	   10	   5	   4	   3	  

P=0.001	  

Ceph-‐NS/carba-‐S	  K.pneumoniae	  

Days	  from	  transplant	  

P<0.0001	  

Carba-‐NS	  K.pneumoniae	  

1022	   1007	   980	   718	   314	   108	   50	  

36	   32	   23	   13	   5	   3	   1	  

Days	  from	  transplant	  

MDR	  P.aeruginosa	  

P<0.0001	  

890	   875	   842	   615	   265	   83	   38	  

7	   6	   6	   4	   2	   1	   1	  
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Number	  at	  risk	  

Number	  at	  risk	  

A	  

No	  coloniza6on	  by	  the	  same	  species	  

The	  risk	  was	  not	  calculated	  for	  other	  resistant	  pathogens	  because	  the	  rate	  of	  coloniza6on	  was	  very	  
low	  
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Days	  from	  transplant	  
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Probability	  of	  survival	  was	  not	  calculated	  for	  other	  	  pathogens	  because	  the	  number	  of	  episodes	  was	  	  very	  
low	  

No	  GNBI	  

Ceph-‐NS/carba-‐S	  E.coli	  	  
	  	  	  	  	  	  p=0.72	  

Ceph-‐S	  E.coli	  	  
p=0.11	  

Non-‐MDR	  P.aeruginosa	  	  
p=0.003	  

MDR	  P.aeruginosa	  
p<.0001	  

Carba-‐NS	  K.pneumoniae	  
p<.0001	  
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Colonization in the management of 
MDR Gram-negative infections 

Is colonization predictive of 
infection? 

How to detect colonized 
subjects? 

Is decontamination of colonized 
subjects  a possible strategy? 

Management of colonized subjects 
> In the interest of the community 
> In the interest of the patient 



Detection of potential carriers 

•  PCR : investigational, not applicable il the ‘real life’ 
•  Surveillance cultures (directly by rectal swab) 

•  MacConkey plates supplemented with antibiotics  
•  Imipenem for KPC 
•  cefotaxime and/or ceftazidime for ESBL 

•  MacConkey plates with carbapenem disks for KPC 
and ceftazidime for ESBL 

•  Chomogenic agar for ESBL and KPC 



Detection of CEF-NS (ESBL) and Carba-NS 
(KPC, MBL, OXA-48) from surveillance cultures 

MEM	  

CAZ	  

Also P.aeruginosa grows in MacConkey agar 



MEM	  

CAZ	  

Susceptible to ceftazidime  susceptible to 
meropenem: susceptible to batalactams 

Detection of CEF-NS (ESBL) and Carba-NS 
(KPC, MBL, OXA-48) from surveillance cultures 



MEM	  

CAZ	  

Resistant to ceftazidime susceptible to 
meropenem: suspect ESBL 

Detection of CEF-NS (ESBL) and Carba-NS 
(KPC, MBL, OXA-48) from surveillance cultures 



MEM	  

CAZ	  

Resistant to ceftazidime  and to meropenem: 
suspect of KPC or other MDR 

Detection of CEF-NS (ESBL) and Carba-NS 
(KPC, MBL, OXA-48) from surveillance cultures 





Prior to hospital 
admission 

Weekly if other 
colonized patients in 
the transplant unit or 

history of CRKp 

In patients with 
other intestinal 
complications 

In patients from 
endemic areas 
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Decontamination of patients colonized 
by MDR Gram-neg bacteria 

• The efficacy of a decontamination strategy has not 
been demonstrated in hematologic and HSCT pts 

• The use of molecules active in therapy is 
questionable  

•  In other populations decontamination was not 
effective during systemic antibiotic therapy 

•  Relapse is frequent 
•  Clinical trials are required (i.e. fecal transplant)  
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Why detection of MDR Gram-neg carriers is 
important? 

•  For the interest of the community:  
•  Carriers are the main source of MDR  bacteria 

spread, particularly for enterobacteria 
•  Prevention of infection transmission is a 

cornerstone of any «infection control» 
strategy 

•  For the interest of the patient:  
•  Colonization is highly predictive of invasive 

infection 
•  Is colonization a contraindication to 

transplant? 
• Tailored management based on colonization 

data 



Notify 

Contact 
precautions 

Screening 
of contacts 

Consider 
additional 

surveillance 

Communicare CRE status 
if patient transferred 



CPE Control program starting from 2004 
•  Local Infection Control Team was asked to report any new CPE case 

documented in any department of the hospital to the Central 
Infection Control Team 

•  For each event the LICT was asked to apply the following measures 
•  Day 1 

•  Nursing staff cohorting and barrier precautions 
•  Alert to the hospital administrator 
•  Stop of the transfers of the case and of contact patients to other units or 

to other hospitals 
•  Screening of contact patients for CPE by culturing rectal swabs 

•  Day 2 and following days 
•  Extend CPE screening to contact patients already transferred from the 

involved unit at the time of index case 
•  Contact patients transferred to other units only after 3 CPE negative 

screening 
•  Cohorting as above for secondary cases 

•  The CICT visited all the hospitals where an outbreack occurred to 
help the local team to apply the programme 

Eurosurveillance 2014 



Country Year Total N %R 
Austria 2009 463 0.0 % 

2010 509 0.6 % 
2011 610 0.2 % 
2012 738 0.8 % 
2013 910 1.2 % 
2014 971 0.6 % 
2015 1022 0.8 % 

France 2009 1268 0.2 % 
2010 1432 0.1 % 
2011 1640 0.0 % 
2012 1627 0.5 % 
2013 1842 0.7 % 
2014 2013 0.5 % 
2015 2244 0.5 % 

Spain 2009 575 0.2 % 
2010 1161 0.0 % 
2011 1144 0.3 % 
2012 1152 0.8 % 
2013 1241 1.6 % 
2014 1266 2.3 % 
2015 1483 2.2 % 

Resistance of Klebsiella pneumoniae Isolates to Carbapenems in 
Italy, France, Greece, Spain and Austria, 2009 - 2015 - 

Country Year Total N %R 
Greece 2009 1627 43.5 % 

2010 1687 49.1 % 
2011 1636 68.2 % 
2012 1460 60.5 % 
2013 1209 59.4 % 
2014 1088 62.3 % 
2015 1185 61.9 % 

Italy 2009 304 1.3 % 
2010 731 15.2 % 
2011 615 26.7 % 
2012 845 29.1 % 
2013 1453 34.3 % 
2014 1315 32.9 % 
2015 1999 33.5 % 



•  2006: several Israeli hospitals faced a clonal 
outbreak of CRKp that was not controlled by local 
measures .  

• March 2007: the Israeli Ministry of Health 
launched a nationwide intervention and issued 
guidelines mandating  

•  patient and staff cohorting  
•  professional task force  

•  site visits at acute-care hospitals,  
•  evaluated infection-control policies and laboratory methods 
•   supervised adherence to the guidelines 
•  provided daily feedback on performance to hospital 

directors 
•  made additional interventions when and where necessary.  



79% relative reduction of the incidence 
compared with the previous year 



Territorial 
Health 

government 

Interhospital 

Hospital 

Department 

•  Monitoring of MDR/XDR 
colonization (rectal swab). 

•  Contact-precautions 
•  Trained nursing staff 
•  Patients and staff cohorting 
•  Tailored therapeuitc strategies 

•  Multidisciplinary, 
interdepartment strategy 

•  Active supervision of the 
infect-control committee 

•  Shared interhospital 
infection-control strategy. 

•  Control of the patients 
flows 

Infection control strategies in 
SCT populations in an era of 

antibiotic resistance 

•  Territorial surveillance, 
dissemination of data  

•  Supervision of health 
policy agencies 



Why detection of MDR Gram-neg carriers is 
important? 

•  For the interest of the community:  
•  Carriers are the main source of MDR  bacteria 

spread, particularly for enterobacteria 
•  Prevention of infection transmission is a 

cornerstone of any «infection control» 
strategy 

•  For the interest of the patient:  
•  Colonization is highly predictive of invasive 

infection 
•  Is colonization a contraindication to 

transplant? 
• Tailored management based on colonization 

data 



Colonization is not 
a contraindication 

to transplant 

If possible 
consider delay of 

transplant 

The choice of 
conditioning 

regimen or stem 
scell source with a 
reduced infectious 

risk may be 
considered 





P=0.06	  

32%	  

10%	  

No	  previous	  CRKp	  infect	  

Previous	  CRKp	  infect	  

P=0.04	  

45%	  

21%	  

CRKp	  targeted	  therapy	  

No	  CRKp	  targeted	  therapy	  

Prevention of colonization is the  
«cornerstone» of CRKp infection-control  





Susceptibility 
pattern of the 

colonizing isolate 

At least two active 
agents 

Standard empiric 
antibiotic therapy 

discouraged in 
patients with 

colonization by 
MDR bacteria 

Consider active empiric therapy 
also in noncolonized patients during 

an ongoing outbreak 



The choice of antibiotic therapy in patients 
colonized by MDR Gram-neg bacteria 

•  Detailed susceptibility (MIC) of the colonizing isolate 
is required 

•   Antibiotics (high doses) against isolates with MICs 
over the breackpoint may be used but a certain 
activity is needed: 

•  Colistin < 4 mcg/ml (S < 2 mcg/ml) 
•  Meropenem < 16-32 mcg/ml (S < 2 mcg/ml) 
•  Tygeciclin < 4  (S < 1 mcg/ml) 
•  Fosfomycin  ??  (S < 32 mcg/ml 
•  Gentamycin  < 4 mcg/ml (S < 2 mcg/ml) 

•  The appropriate antibiotic therapy should be defined 
in colonized patients before the onset of a febrile 
episode. 



The role of fluoroquinolone prophylaxis 
in an era of MDR Gram-neg bacteria 

• Is fluoroquinolone decontamination still 
effective in the prevention of Gram-neg 
infections? 

• Can a fluoroquinolone decontamination  
effect favouring the emergence of MDR 
Gram-negative bacteria be excluded? 



Incidence, risk factors and outcome of pre engraftment 
Gram negative bacterial infections after allogeneic and 
autologous hematopoietic stem cell transplantation: an 

Italian  prospective multicenter survey. 
(ClinicalTrials.gov,ID NCT02088840) 

Risk factors for pre-engraftment Gram negative infections 

Multivariate analysis 

Allo-HSCT Auto-HSCT 

Variable HR (95% CI), p Variable HR (95% CI), p 

Age (+10y) 1.15 (1.05-1.25), 0.016 Age (+10y) 1.18 (1.05-1.33), 0.006 

Other diseases 
vs  
acute leukemia 

0.64 (0.46-0.89), 0.009 Lymphoma vs 
other diseases 

1.84 (1.31-2.61), 0.0005 

Donor 
MMR 
MMU 
CB 

 
3.74 (2.15-6.50), <0.0001 
2.91 (1.50-5.64), 0.001 
3.77 (1.50-9.45), 0.005 

Antibacterial 
prophylaxis vs 
no prophylaxis 

0.46(0.32-0.68), <0.0001 

Days of pre-
engraftment 
neutropenia 

1.02 (1.01-1.03), 0.0004 



Possible effects of fluoroquinolones intestinal 
decontamination in high risk patients 
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Ciprofloxacin prophylaxis in neutropenic allo-HSCT 
recipients: a placebo-controlled study 

•  Background: ciprofloxacin is no more  effective in 
the prevention of Gram-neg infections 

• Objective: non inferiority of placebo vs 
ciprofloxacin 

• Background: ciprofloxacin may favour 
infections by MDR Gram-neg bacteria  

• Objective: superiority of placebo vs 
ciprofloxacin 


