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The mortality rate 30 days after the diagnosis of
GNB was 17.9% (25 of 140 patients), and in 96% of
patients (24 of 25) the infection was considered the
primary cause of death. Of 46 patients who died
before engraftment, the cause of death was a GNB
in 18 (39.1%).



MDR/XDR GNB colonization
and  risk of 

pre-engraftment bacteremia



MDR/XDR GNB colonization and 
risk of pre-engraftment bacteremia



Colonization by MDR GNB in severe 
neutropenia

• It generally occurs in high-risk patients with a
history of previous hospitalizations and intensive
treatment of the underlying malignancy
• It is a major predictor of severe bacteremia by the
same MDR pathogen
• Early highly active antimicrobial therapy is crucial
for the outcome



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

GITMO, AMCLI, SIMIT, CNT



Antibiotic armamentarium against Gram negative bacteria

Piperacillin-tazobactam
Ceftazidime
Cefepime
Meropenem
Colistin
Fosfomycin
Tygecicline
Aminoglycosides



Changing epidemiology of Gram negative 
microorganisms in allo-HSCT 

•Incidence
•Susceptibility patterns

•Risk factors
•Outcome



Epidemiology of Gram-neg bacterial
infections in allo-HSCT:

the lesson from GITMO studies

2014
1118 pts from 44 Centers

2021-2022
1310 pts from 42 Centers
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2014: 13.2%

2021-22:13.7%

Gram–neg bacteremia during the engraftment period in allo-HSCT: 
comparison of two GITMO-AMCLI prospecive studies

Cumulative incidence of GNB
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2014
1118 pts from 44 Centers

2021-2022
1310 pts from 42 Centers



Gram-negative isolates and resistance patterns: 157 isolates in 2014, 179 isolates in 2021-22
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KP-KPC in 2014: 17 isolates from 15 of 44 centers (34%)       KP-KPC in 2021-22: 14 isolates form 8 of 42 centers (19%)

2025 Apr 18;12(5):ofaf233.
Gram–neg bacteremia during the 
engraftment period in allo-HSCT: 

comparison of two GITMO-AMCLI 
prospective studies



Risk factors of GNB at 30 days from transplant in  SIGNB 
and CYTOALLO GITMO-AMCLI studies. Multivariate analysis

SIGNB Multivariate Fine-Gray Regression CYTOALLO Multivariate Fine-Gray Regression

HR 95% CI p-value HR 95% CI p-value
Sex Female
Age 1.02 1.01, 1.03 0.002
Underlying disease

Acute leukemia — — — —
Other diseases 0.50 0.33, 0.77 0.001 0.55 0.40, 0.76 <0.001

Phase of underlying disease
CR/Chronic disease — — — —
No CR/Active 1.57 1.05, 2.36 0.029

Donor type
MRD — — — —
MMRD 4.60 2.02, 10.5 <0.001 0.80 0.28, 2.29 0.7
Haplo 3.20 1.80, 5.70 <0.001 1.01 0.62, 1.64 >0.9
MUD 2.07 1.07, 3.98 0.030 1.95 1.27, 2.98 0.002
MMUD 3.91 1.99, 7.69 <0.001 1.34 0.82, 2.21 0.2

Stem cell source
Peripheral blood — —
Bone marrow 1.71 1.19, 2.44 0.003
Cord blood 2.63 1.04, 6.62 0.041

Antibacterial prophylaxis 0.49 0.36, 0.67 <0.001
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SIGNB Study 2014

P=0.22

CYTOALLO Study 2021-22

P<0.001

No prophylaxis No prophylaxis

Prophylaxis

Prophylaxis

Study 2014: no prophylaxis 141/1118 pts (12.6%) Study 2021-22: no prophylaxis 707/1310 pts (54%)
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Effect of antibacterial prophylaxis on Gram–neg bacteremia during the 
engraftment period in allo-HSCT: results of two GITMO-AMCLI studies



Our study adds to the body of evidence raising concern that discontinuation of FQ prophylaxis 
may be associated with increased risk for BSI even in the setting of high rates of FQ resistance.

No significant difference was found in the 30-day mortality (9.2% versus
14.5%, P = 0.2669) or the 90-day mortality (18.5% versus 23.4%, P =
0.4173) between the FQ and no FQ groups



We evaluated the day+30 post transplant cumulative incidence
function (CIF) of gram-negative Bacteria pre-engraftment
bloodstream infections( PE-BSIs) and any changes in antimicrobial
resistance, FN, and infection-related mortality(IRM).



FQ-P discontinuation increased gram-negative bacteria PE-BSI but did not impact IRM, importantly, it concurred to
significantly decrease antimicrobial resistance in gram-negative bacteria.



Effect of antibacterial prophylaxis on Gram–neg bacteremia during the 
engraftment period in allo-HSCT: results of two GITMO-AMCLI studies

GNB susceptibility pattern, n No ATB prophylaxis, n (%) ATB Prophylaxis, n (%) p

Enterobacteria no ESBL, 146 75/848 (8.8) 71/1580 (4.5) <0.0001

Enterobacteria ESBL ,83 33/848 (3.9) 50/1580 (3.2) 0.35

Enterobacteria KPC, 30 10/848 (1.2) 20/1580 (1.3) 1

P.aeruginosa no MDR, 23 11/848 (1.3) 12/1580 (0.8) 0.2

P.aeruginosa MDR, 18 8/848 (0.8) 12/1580 (0.8) 1

Other, 25 10/848 (1.2) 15/1580 (0.9) 0.7

Total, 327 147/848 (17.3) 180/1580 (11.4) 0.0001

Efficacy of ATB prophylaxis according to GNB susceptibility pattern (2428 patients)

ATB prophylaxis during the engraftment after allo-HSCT:
• Significantly prevents GNB by not MDR strains
• Does not increase the risk GNB by MDR strains
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SIGNB Multivariate COX PH Regression CYTOALLO Multivariate COX PH Regression

HR 95% CI p-value
Age 1.01 1.00, 1.02 0.030
Underlying disease

Acute leukemia — —
Other diseases 0.44 0.29, 0.65 <0.001 0.51 0.33, 0.81 0.004

Phase of underlying disease
CR/Chronic disease — —
No CR/Active 2.26 1.54, 3.31 <0.001 2.04 1.27, 3.27 0.003

Previous HSCT
No — —
Autologous 1.72 1.13, 2.62 0.012
Allogeneic 1.62 1.00, 2.62 0.049

Engraftment
≤ 20gg
> 20gg 1.50 1.15, 2.21 0.04 1.70 1.15, 2.51 0.008

Acute GVHD
0-1 — —
2-4 2.16 1.21, 3.84 0.009

GNB 2.57 1.77, 3.73 <0.001 1.90 1.18, 3.05 0.008
Invasive fungal infection 4.16 2.02, 8.57 <0.001 3.12 1.61, 6.05 <0.001

OS at 120 days from allo-HSCT in  SIGNB and CYTOALLO 
GITMO-AMCLI studies. Multivariate analysis
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Probability of survival at 4 months
from transplant according to GNB
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Gram–neg bacteremia during the engraftment period in allo-HSCT: 
comparison of two GITMO-AMCLI prospective studies

KPC 
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PA MDR 
70%
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44%
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25%



Antibiotic armamentarium against Gram negative bacteria

Piperacillin-tazobactam
Ceftazidime
Cefepime
Meropenem
Colistin
Fosfomycin
Tygecicline
Aminoglycosides



P=0.094 P=0.029

Outcome of CRE/PA bacteremia: comparison of PENTALLO study 
and the CYTOALLO GITMO-AMCLI study

94.7%

76.2%

86.8%

70.6%

Best available antimicrobial therapy
Best available antimicrobial therapy plus IgM enriched immunoglobulins

All deaths Only infection related deaths

Overall mortality at 30 days: 13.8% vs 29.4% Infection-related mortality at 30 days: 5.3% vs 23.8%


