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Gram-negative isolates and resistance patterns: 157 isolates from Allo-SCT
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Incidence of ESBL+CS-GNB in allo-HSCT:
• 36/149 (24%) GNBs
• 36/1118 (3.2%) allo-HSCTs
Incidence of CR-GNB in allo HSCT:
• 29/149 (19%) GNBs
• 29/1118 (2.6%) allo-HSCTs

Overall MDR/XDR
• 43.6% of GNBs
• 5.8% of allo-HSCTs

Incidence of ESBL+CS-GNB in auto-HSCT:
• 39/151 (25.8%) GNBs
• 39/1625 (2.4%) auto-HSCTs
Incidence of CR-GNB in auto-HSCT:
• 9/151 (5.9%) GNBs
• 9/1625 (0.5%) auto-HSCTs

Overall MDR/XDR
• 31.8% of GNBs
• 3.0% of auto-HSCTs



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) 1.16 (1.06-1.27), 0.001 Age (+10y) 1.20 (1.06-1.36), 0.004

Other diseases
vs 
acute leukemia

0.65 (0.46-0.92), 0.01 Lymphoma vs 
other diseases

1.86 (1.30-2.66), <0.001

Donor
MMR
MMU
CB

4.14 (2.31-7.42), <0.001
2.92 (1.47-5.81), 0.002
3.50 (1.32-9.29), 0.01

Antibacterial
prophylaxis vs 
no prophylaxis

0.50(0.34-0.75), <0.001

Ex vivo T-cell
depletion

0.13 (0.03-0.53). 0.004

Days of pre-
engraftment
neutropenia

1.02 (1.01-1.03), <0.001
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The multivariate analysis also
suggested that BSI was a risk factor
for increased all-cause mortality at 3
months after haploidentical HSCT
(hazard ratio = 2.281; 95% confidence
interval: 1.334, 3.900; P = .003).

Carbapenem resistant enterobacteria: 
5.6% of GNB, 0.3% of transplants





Probability of mortality at 4 months from transplant: Multivariate analysis
Allo-HSCT Auto-HSCT

Variable HR (95% CI), 
p

Variable HR (95% CI), p

Age (+10y) 1.10 (1.01-1.20) 0.03 Lymphoma vs other
diseases

6.17 (2.78-1.6)
<0.001

Other diseases vs 
acute leukemia

0.42 (0.29-0.63) 
<0.001

Phase of the und disease at
transplant: noCR vs CR

4.8 (2.19-10.34), 
<0.001

Phase of the und disease at
transplant: noCR vs CR

2.16 (1.47-3.15)
<0.001

Pre transplant neutropenia 3.82 (1.80-8.12)
0.001

Pre auto-HSCT 1.76 (1.19-2.63) 
0.006

Days of pre engraftment
neutropenia 
(PMN<100/cmm)

1.07 (1.04-1.18)
<0.001

Days of pre engraftment
neutropenia 
(PMN<100/cmm)

1.03(1.01-1.04) 
<0.001

Gram neg bacterial
infection

2.43 (1.22-4.84)
0.01

Acute II-IV GVHD 2.15 (1.21-3.82)
0.009

Gram neg bacterial
infection

2.13 (1.45-3.13)
<0.001
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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
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P=0.04

45%

21%

CRKp targeted therapy

No CRKp targeted therapy







Isolates Ceftazidime/
avibactam

Ceftolozane/  
tazobactam

% susceptible

E.coli ESBL 100 93 - 96

K.pneumoniae ESBL 100 42 - 79

KPC + 
enterobacteriaceae

97 – 100 1 - 4

Merop NS 
P.aeruginosa

87 78 - 96

XDR P.aeruginosa 67 - 74 46















Inter-regional
diffusion, 
endemicity
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Geographic Distribution of NDM producers
Biomed Res Int. 2014;2014:249856.4



• The World Bank DataBank was
used to obtain data for governance,
education, gross domestic product
(GDP) per capita, health-care
spending, and community
infrastructure (eg, sanitation).

• A corruption index was derived
using data from Transparency
International.

• Transparency international defines
corruption as the abuse of
entrusted power for private gain.





Reduction of antibiotic consumption will not be
sufficient to control antimicrobial resistance
because contagion—the spread of resistant
strains and resistance genes—seems to be the
dominant contributing factor.

Improving sanitation, increasing access to clean
water, and ensuring good governance, as well as
increasing public health-care expenditure and
better regulating the private health sector are
all necessary to reduce global antimicrobial
resistance.



News in the epidemiology and outcome of 
MDR/XDR Gram neg infections in HSCT 

populations

• Good news:
• Tailored infection-control measures
• New antibacterial drugs and new antimicrobial strategies

(early, risk-based treatments)
• Bad news:

• Infection-control measures may be difficult to apply and 
recrudescence of these infections frequently occurs

• Emerging resistance to new molecules
• Continuous epidemiology survey is the key strategy

that leads our fight against these infections
particularly (but not only) in high risk populations


