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Abstract

Table 1 – Baseline and follow-up characteristics of patients who underwent hematopoietic cell transpant
with PTCY platform (all patients received antibiotic prophylaxis with levofloxacin)

Background : the aim of the study was to estimate the cumulative incidence of pre-engraftment blood
stream infections (PE-BSI), its predictive factors and the infection-related mortality (IRM) after
hematopoietic cell transplantation (HCT) from any donor type, with post-transplant cyclophosphamide
(PTCY).
Methods: retrospective cohort study on 235 adults who underwent peripheral blood HCT from every donor
type with PTCY platform, from 2013 to 2017 at San Raffaele Scientific Institute. The Poisson regression was
used to estimate the crude incidence rate (IR) of PE-BSI. The Fine-Gray competing risk model was applied to
estimate the cumulative incidence function (CIF) of the first PE-BSI and its predictive factors and of IRM.
Results : patients’ characteristics are reported in Table 1. During 5316 person-days of follow-up (PDFU), 77
PE-BSI episodes occurred in 72 patients: IR=1.45 per 100-PDFU [95% confidence interval (95%CI) 1.131.77]. The median time to PE-BSI was 13 days (IQR: 7-17) and the estimated CIF at 28 days was 32% (95%CI:
26%-39%); no differences in CIF according to donor type [30% vs 34% vs 32% in match-related, matchunrelated and haploidentical donor, respectively; Gray’s test: p=0.968]. Among the 87 isolated pathogens,
60% were Gram-positive bacteria (GPB), 39% Gram-negative bacteria (GNB) and 1% non-tuberculous
mycobacteria. CIFs of GNB and GPB PE-BSI by type of donor are shown in Figure 1. By multivariate analysis
(Table 2), after adjustment for age, sex, year of HCT, donor type and disease phase at HCT, the CIF of any PEBSI was higher in subjects with absolute neutrophils count ≤500 for ≥7 days before HCT [adjusted hazard
ratio (AHR)=2.90] and in multi-drug resistant (MDR) GNB rectal carriers before HCT [AHR=2.68]. These
covariates were confirmed as independent factors also for GNB PE-BSI. Overall, IRM at 30 days was 5%
(95%CI: 2%-8%) with no differences by donor type (Gray’s test: p=0.106).
Conclusions: HCT with PTCY platform showed a 32% of cumulative incidence of PE-BSI at 28 days and donor
type did not affect its occurrence, which was conversely increased by prolonged and severe neutropenia
and MDR GNB rectal carriage before HCT. Haploidentical setting did not retain a higher IRM at 30 days than
match-related and match-unrelated donors.
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Figure 1 – Cumulative incidence function (CIF) of the first pre-engraftment BSI due to Gram-negative and Grampositive bacteria according to the type of donor [CIF estimated according to the Fine-Gray method, with
engraftment, pre-engraftment death and second HCT as competing events]

Table 2 – Multivariate Fine-Gray models to assess baseline factors associated with the incidence of any or
Gram-negative bacteria (GNB) pre-engraftment BSI (PE-BSI)

Introduction
• Bloodstream infections (BSI) are an important complication in allogenic hematopoietic cell
transplantation (HCT) recipients, particularly during pre-engraftment neutropenia. BSI affects from 16%
to 40% patients, with an associated mortality ranging from <5% in case of Gram-positive bacteria (GPB),
to up to 64% and 75% in carbapenem-resistant K. pneumoniae and P. aeruginosa BSI
• Recent studies identified donor type (haploidentical, cord blood transplant), older age and duration of
severe neutropenia as risk factors for Gram-negative bacteria (GNB) pre-engraftment BSI (PE-BSI)
• Haploidentical HCT with high-dose post-transplant cyclophosphamide (PTCY) represents a valid
alternative for hematological patients who don’t have a HLA-identical sibling; recently, PTCY platform
has also been applied to HLA-identical siblings and match-unrelated donor (MUD) HCT
• As the incidence and outcomes of infections associated with PTCY platform in adult patients receiving
allogenic HCT from any type of donor remains to be determined, we sought to estimate the cumulative
incidence of PE-BSI and its predictive factors; we also analyzed the BSI-attributable mortality and the
infection-related mortality (IRM).
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Methods
We performed a retrospective cohort study on 235 adults who underwent peripheral blood allogenic HCT
from every donor type with PTCY platform, from 2013 to 2017 at San Raffaele Scientific Institute.
Patients’ follow-up accrued from HCT (day 0) until death, further HCT if necessary for relapsing
hematological disease or last visit, whichever occurred first.
PE-BSI definition: isolation of a bacterial or fungal pathogen from ≥1 blood culture of a neutropenic patient
since the beginning of conditioning regimen to engraftment. Engraftment was defined as the first of 3
consecutive days of an absolute neutrophils count (ANC) ≥5 x 109/L. In case of common skin contaminants,
BSI was diagnosed if at least 2 consecutive blood cultures were positive for the same species.
PTCY platform: myeloablative conditioning consisted of treosulfan (14 g/m2/day) on days -6 to -4,
fludarabine (30 mg/m2/day) on days -6 to -2, and melphalan (70 mg/m2/day) on days -3 and -2, followed by
T cell replete peripheral blood stem cells. Post-grafting immunosuppression consisted of PTCY (50
mg/kg/day) on days 3 and 4, followed by mycophenolate mofetil (MMF, 10mg/kg three times daily) and
sirolimus. In the absence of graft versus host disease (GVHD) or disease relapse, tapering of MMF was
initiated after engraftment, starting from day 20 to achieve discontinuation by day 30. In case of HCT from
HLA-identical sibling MMF was not administered.
IRM definition: IRM was defined as the time from transplant to death by an infectious cause, without
relapse/recurrence or GVHD. Deaths from any cause without prior progression are events. Events related to
the disease such as relapse/progression or to non-infectious causes of transplant-related mortality (TRM)
such as GVHD are competing events.
BSI-attributable mortality definition: in the subgroup of patients with PE-BSI, mortality at day 7 post-BSI
(day 0 as the day of the positive blood culture) was recorded; for this analysis of survival after each BSI
episode, only single-species GNB and single-species GPB PE-BSI were analyzed to better define etiology
impact on early BSI-attributable mortality.
The Poisson regression was used to estimate the crude incidence rate (IR) of PE-BSI. The Fine-Gray
competing risk model was applied to estimate the cumulative incidence function (CIF) of the first PE-BSI
and its predictive factors and the CIF of IRM.

Results
Overall, 235 HCT recipients were included; 145 patients received haploidentical transplant, while 40 and
50 underwent HLA-identical sibling [match-related donor (MRD)] and MUD transplant, respectively.
Patients’ characteristics are reported in Table 1.
During 5316 person-days of follow-up (PDFU), 77 PE-BSI episodes occurred in 72 patients: IR=1.45 per
100-PDFU [95% confidence interval (95%CI) 1.13-1.77]. The median time to PE-BSI was 13 days (IQR: 717) and the estimated CIF at 28 days was 32% (95%CI: 26%-39%); no differences in CIF according to donor
type [30% vs 34% vs 32% in MRD, MUD and haploidentical donor, respectively; Gray’s test: p=0.968].
Among the 87 isolated pathogens, 60% were Gram-positive bacteria (GPB), 39% Gram-negative bacteria
(GNB) and 1% non-tuberculous mycobacteria. CIFs of GNB and GPB PE-BSI by type of donor are shown in
Figure 1. Among GNB, the most represented pathogens were Escherichia coli (18 isolates, 56% ESBLproducers) and Klebsiella pneumoniae (9 isolates, 89% KPC-producers).
Mortality at day 7 after 27 single species GNB PE-BSI episodes and 39 single species GPB PE-BSI episodes
was 7% (2/27) and 0% (0/39), respectively; while mortality at day 7 after 8 KPC-K. pneumoniae PE-BSI
episodes was 13% (1/8).
By multivariate analysis (Table 2), after adjustment for age, sex, year of HCT, donor type and disease
phase at HCT, the CIF of any PE-BSI was higher in subjects with ANC ≤500 for ≥7 days before HCT
[adjusted hazard ratio (AHR)=2.90] and in multi-drug resistant (MDR) GNB rectal carriers before HCT
[AHR=2.68]. These covariates were confirmed as independent factors also for GNB PE-BSI.
Overall, IRM at 30 days was 5% (95%CI: 2%-8%) with no differences by donor type (Gray’s test: p=0.106).
IRM at 30 days among transplant recipients who developed GNB PE-BSI and GPB PE-BSI was 17% (95%CI:
5%-34%) and 8% (95%CI: 2%-18%),respectively; while patients who did not develop any PE-BSI had a 30days IRM of 2% (95%CI: 1%-5%) (Gray’s test: p=0.009).

Conclusions
• HCT with PTCY platform showed a 32% of cumulative incidence of PE-BSI at 28 days and, splitting out by
etiology, the cumulative incidence of GNB and GPB PE-BSI at 28 days were 14% and 23%, respectively.
• With PTCY platform, donor type did not affect PE-BSI occurrence
• By multivariate analysis, in subjects with ANC ≤500 for ≥7 days before HCT and with MDR GNB rectal
carriage the risk of PE-BSI was more than double
• Haploidentical setting did not retain a higher IRM at 30 days than MRD and MUD transplants
• Active surveillance allow us to contain early KPC-K. pneumoniae attributable mortality
• PE-BSI attributable mortality is low and pathogen-related, but PE-BSI is associated with a higher IRM at
30 days; probably, this observation reflects the fact that PE-BSI is a marker of major comorbidities or
systemic complications which justify the poorer clinical course
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