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Dysplastic vs normal PMN: 
  fungicidal activity against yeasts 
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Bosch M et al

Innate immunity recovers in the first months: 
monocytes > neutrophils and NK
Adaptive immunity recovery in 1-2 years: B > T lymphocytes



Intestinal domination, defined as occupation of at least 30% of the microbiota 
by  a single predominating bacterial taxon
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Ann Hematol 2018

Colonized Noncolonized p

MDR Bacteremia 16% 6% 0.038

120 patients Allo HSCT: 42.5% colonized by MDR bacteria







Fig. 4 A favorable gut microbiome is associated with enhanced systemic and antitumor 
immunity.

V. Gopalakrishnan et al. Science 2018;359:97-103





Fattori da considerare:

 Eta’
 Comorbidita’ (diabete, BPCO…..)

 colonizzazione

 Epidemiologia locale
 Terapia: - chemio ± intensiva,
                    - immunoterapia



Complicanze batteriche

Profilassi e Terapia











Trecarichi Am J Hematol 2016

Carbapenem-resistant
KP

Carbapenem-susceptible 
KP

No. patients 161 117

AML 74% 52%

ALL 7% 12%

CLL 0.6% 0.8%

NHL 11% 21%

HD 1.2% 2.6%

278 KP-BSI           58% Carbapenem-resistant

21-d Overall Mortality: 52% CR-KP
                                           14% CS-KP 



655 GN episodes: 414 Allo/241 Auto
73% Enterobacteriaceae

24% nonfermentative Rods
3% others

Prophylaxis 
FQ

No prophylaxis 
FQ

p

Rate MDR 35% 8% <0.001

Averbuch et al. CID 2017
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Author, year 
of publication

FQ prophylaxis recommended Start and end of prophylaxis Prophylaxis not recommended

Bucaneve 
2007 

ECIL

High risk: neutropenia ≥ 7 d
(AI for levofloxacin and 

ciprofloxacin)

Start with chemotherapy, only FQ prophylaxis 
start 24–48 h after the end of high dose 
cyclophosphamide therapy (AIII), and continue 
until resolution of neutropenia or initiation of 
empirical antibacterial therapy for febrile 
neutropenia (AII)

ND

Freifeld 
2011  - IDSA

High risk: neutropenia ≥ 7 d, 
BI

With the first day of cytotoxic therapy or the 
day following administration of the last dose 
of chemotherapy, stop at the end of 
neutropenia

Low-risk patients who are 
anticipated to remain 
neutropenic for <7 days (A-III)

Slavin 2011

Australia 

Consider in outpatient HSCT 
and palliative patients with 
bone marrow failure 
(grade C) 

ND Not be routinely used in high-risk 
haematology patients (grade C);  
Low risk of developing neutropenic 
fever (<7days, mostly solid 
tumours) (level I-II, grade C)

Phillips 
2012  - UK

Adult patients (aged ≥18 years) with 
acute leukaemia, HSCT, or solid 
tumours (duration of n/p not 
mentioned)

During the expected period of neutropenia ND

Baden 
2012/2013 
NCCN

High risk: HSCT, acute leukaemia, 
lymphoma, multiple myeloma, 
alemtuzumab, GvHD, neutropenia ≥ 7 
days

ND Neutropenia expected to last less 
than 7 days who are not receiving 
immunosuppressive regimens (e.g., 
systemic corticosteroids)

Flowers 
2013 
ASCO

High risk: neutropenia for > 7 days, 
unless other factors which increase 
risks for complications or mortality 

ND If neutropenia is less severe or of 
shorter duration and the usual 
course with current chemotherapy 
regimens for solid tumours

Neumann 
2013 
 Germany

High risk: neutropenia ≥ 7 days; some 
low risk (1st chemo, aggressive chemo 
with high infections rate, elderly)

Start prophylaxis with onset of neutropenia in 
low-risk patients, with start of cytostatic drugs 
in high-risk patients (both BIII)

Low risk except for those mentioned 
in the "recommended" group

Klastersky 
2016 ESMO

Never: the use of antimicrobials, 
including fluoroquinolones, should be 
discouraged.

NA All patients with febrile neutropenia.
 



Gutierrez-Gutierrez B et al 
Lancet Infect 2017

2004-2013; 26 Hospitals. 480 patients with CPE

Appropriate therapy (at least 1 active ATB < 5 days): n=343 (78%)
Inappropriate therapy: n=94 (22%)

Appropriate 
Therapy

Inappropriate
therapy

p

Mortality 38% 61% 0.0001

Severe sepsis/septic shock
PITT bacteremia score>6
Charlson score>2
Source of BSI other than urine, biliary tract



Targeted Therapy:
A. Baumannii
P. Aeruginosa
K. Pneumoniae
Other CRE

81% K. Pneumo. Sensibile
Target therapy:
 ESBL-CRE-PA







Complicanze fungine

Profilassi e Terapia



IFI risk statification in HM 
SEIFEM 

HIGH  Risk INTERMEDIATE  Risk LOW  Risk 
AML undergoing Induction CHT with any of  
the following Risk  Factors: Neutropenia at 
baseline,  low CR probability (Adverse K, 
secondary AML), age > 65 yrs, Significant 
pulmonary disfunction,  high e-TRM score. 
AML with Prior IA 
AML undergoing salvage regimens for 
Relapsed/Refractory disease.

AML not meeting criteria for High or Low Risk 
groups. 
 

AML <45 yrs; Undergoing first 
remission-induction or 
consolidation CHT and without Risk 
Factors  for IFI
 
APL  treated with ATRA/ATO

Allogeneic Stem Cell transplantation 
(from donors other than a matched sibling 
donor, patients active HM, GVHD requiring 
high-dose steroids and history of previous IFI)

Allogeneic Stem Cell transplantation (from matched 
sibling donors, patients in complete remission with 
no evidence of GVHD and no previous IFI)

 

MDS/LAM  receiving  azacitidine as salvage 
therapy after intensive regimens  

MDS with IPSS > 1.5  treated with  azacitidine 75 
mg/m(2) for 7 days 
MDS during the first 2-3 cycles of  AZA/Decitabine 

 

Acute Lymphoblastic Leukemia: Elderly pts; 
HD Desametazone + Chemotherapy ; intensive 
pediatric regimens (induction) ; Previously 
treated

Acute Lymphoblastic Leukemia: Adults <55y; 
Intensive consolidation treatment (CR); TKI + 
reduced Cht (Ph+)

Acute Lymphoblastic Leukemia: 
Younger adolescents; Maintainance 
treatment (CR); ?? TKI+steroids 

 

 

 

Autologous Stem Cell Transplantation:  Previous IFI; 
>3 lines of therapy (disease burden); Prolonged 
neutropenia (ANC <500/mm3 for more than 14 
days);  corticosteroid therapy; Colonization by 
Candida spp; Previous Fludarabine treatment

MPN (Chronic Myeloid Leukemia, 
Essential Thrombocitemia, 
Idiopathic Thrombocytosis, 
Policytemia Vera) 

CLL treated with multiple lines  of CTX
Multiple Myeloma in 3 or more lines or during 
ASCT
DLBCL relapsed/refractory

Low or high  grade NHL, CLL, MM, 
HD treated with conventional 
frontline chemotherapy



Interactions of mold-active azoles with coadministered 
chemotherapic agents and target therapies  

COADMINISTERED 
AGENT

INTERACTION 
MECHANISM EFFECT

RECOMMENDATIONS AND 
ACTIONS

Vincristine Inhibition CYP3A4 Increased neurotoxicity Avoid combo

Cyclophosphamide
(CTX)

Inhibition CYP3A4/2C9 ↑ hepatotoxicity
↓ activation to hydroxy-CTX

Monitor
Avoid combo

Ibrutinib Inhibition CYP3A4/2C9 ↑ Ibrutinib exposure 420 mg standard dose
280 mg if Fluco; 

140 mg if Posa/vori

Idelalisib Inhibition CYP3A4/Pgp ↑ AUC Monitor for side effect

Ruxolitinib Inhibition CYP3A4/2C9 ↑ Ruxolitinib exposure ↓ dose 50%; monitor 
cytopenias

Imatinib Inhibition CYP3A4 ↑ Imatinib exposure Avoid combo

Dasatinib Inhibition CYP3A4 ↑ D. exposure,↑ QT interval Avoid combo, monitor ECG

Nilotinib Inhibition CYP3A4 ↑ N. exposure, ↑ QT interval Avoid combo, monitor ECG

ponatinib Substrate CYP3A4 ↓ TKI dosage Avoid combo

sorafenib Inhibition CYP3A4 No effect Monitor QTc

Midostaurin Inhibition CYP3A4 ↑ adverse reaction Avoid combo, monitor QTc

Quirzatinib Inhibition CYP3A4 ↑ Quirzatinib exposure ↓ dose (induc 40 mg ->20 mg)

Lestaurtinib ? ↑ efficacy ??? ?



  Grade Comments

Voriconazole A I Daily dose: 2x6 mg/kg on day 1 then 
2x4 mg/kg (Initiation with oral 
therapy: C III)

Isavuconazole A I As effective as voriconazole and 
better tolerated

Liposomal amphotericin B B I Daily dose: 3 mg/kg

Amphotericin B lipid complex B II Daily dose: 5 mg/kg

Amphotericin B colloidal dispersion C I Not more effective than d-AmB but 
less nephrotoxic

Caspofungin C II  

Itraconazole C III  

Combination voriconazole + 
anidulafungin

C I  

Other combinations C III  

d-AmB A I – against Less effective and more toxic

ECIL-6 recommendations for first-line 
treatment of invasive aspergillosis.

 (Tissot et al, Haematologica 2017)



Infezioni Virali



Infezione da CMV

Farmaci per l’infezione da CMV

VECCHI NUOVI

Ganciclovir Maribavir

Valganciclovir Brincidofovir

Foscarnet Letermovir

Cidofovir



Phase 3 double-blind trial: CMV-seropositive patients
Letermovir vs placebo through w14 after HSCT
Primary end-point: CMV infection through w24



Complicanze infettive in corso di 
targeted therapies



Agent Mechanism of action Type of immunity 
impairment

Rituximab Anti CD20 MoAb T and B cells

Obinutuzumab Anti CD20 MoAb T and B cells

Ofatumumab Anti CD20 MoAb T and B cells

Y-Ibritumomab Anti CD20 MoAb delivery 
radioactive isotope

T and B cella, GN

Alemtuzumab Anti CD52 MoAb Lympho, mono,macrophages

Agents targeting lymphoid cells surface antigens Agents targeting lymphoid cells surface antigens 



 CD20 e’ espresso sui linfo B normali e maligni.
non e’ espresso sui precursori B e plasmacellule, per cui 

AcMo antiCD20 non alterano la produzione di IG, 
sebbene ipoɣ si verifica con l’aumentare del numero di 
cicli di antiCD20

 Ipoɣ e’ descritta per lo piu’ nei paz con M autoimmuni, 
ma l’impatto clinico non e’ chiaro

Nei paz con M autoimmuni     il rischio di infezioni non 
severe



 AntiCD20 modula le interazioni B/T cells piu’ che 
influire direttamente sull’immunita’ umorale

I linfo B svolgono un ruolo fondamentale nell’attivazione T 
cell attraverso la presentazione Ag e nel rilascio di citok. 

 Vi sono diverse segnalazioni di paz trattati con 
antiCD20 con severa alterazione della risposta T cell:

PJP, PML, riattivazione HCV, VZV

 La deplezione B linfo altera la produzione di citok 
durante un’infezione virale primaria e riduce la 
produzione di CD4+ memory favorendo una virosi 
disseminata



 Il 3-5% dei linfo T esprime CD20 e quindi vi e’ una 
concomitante T deplezione

 AntiCD20 si associa ad una neutropenia nel 10-33% dei 
casi anche per effetto della chemio concomitante

 AntiCD20 si associa ad un documentato rischio di 
riattivazioni HBV e HCV

 AntiCD20 si associa ad un aumentato rischio di 
infezioni da ENTEROVIRUS e PML





Anti CD20: INTERVENTI

 Nei paz HBsAg+ e HBc+ e’ indicata una profilassi per 
12-18 mesi dall’ultima somministrazione di antiCD20 
con LAM/ENTEC/TENOF

 Vi e’ un aumentato rischio di PJP. Il rischio e’ differente 
per R-CHOP 21 e 14 per cui alcune LG raccomandano la 
profilassi solo per 21, opzionale x 14. Indicata anche la  
profilassi se concomitante uso di steroidi (PDN 20 mg/d 
x >4 w)

 Un’alterata risposta alle vaccinazioni e’ descritta 
soprattutto per anti-influenzale, -pneumo, -haemoph. 
Per cui la vaccinazione x influenza deve essere 
eseguita >6 mesi dall’ultima dose di antiCD20



 CD52 e’ espresso sui linfo maturi, monoc, macrofagi.

 Deplezione dei linfo T e B

 Aumentato rischio di CMV, HSV, HZV

 Aumentato rischio di PJP

 Aumentato rischio di riattivazioni HBV, HCV e 
papillomavirus (2%)



Campath: INTERVENTI

 Monitoraggio CMV-DNA – preemptive therapy 

 Profilassi per HBV fino a 2 mesi da ultima somministr. 
Nei paz HBsAg+/HBc+ con LAMIVUDINA

 Screening x HBV e HCV prima del trattamento

 Screening per TBC e papillomavirus nelle donne





GS-US-312-0123: A Phase 3, Randomized, Double Blind, Placebo-Controlled Study Evaluating the Efficacy and ‑
Safety of Idelalisib in Combination with Bendamustine and Rituximab for Previously Untreated CLL
GS-US-313-0124: A Phase 3, Randomized, Double-Blind, Placebo-Controlled Study Evaluating the Efficacy 
and Safety of Idelalisib in Combination with Rituximab for Previously Treated iNHL 
GS-US-313-0125: A Phase 3, Randomized, Double-Blind, Placebo-Controlled Study Evaluating the Efficacy and 
Safety of Idelalisib in Combination with Bendamustine and Rituximab for Previously Treated iNHL

I+R+Benda

I+R

I+R+Benda

PJP: relative risk  12.5% (no correlation with CD4+ count
         prophylaxis with TMP-SMZ now recommended

CMV: CMV-PCR at least every month



IBRUTINIB
Grade >3 infections occurred in 10-13% of 60 treatment-naive patients 

and 24-52% of 407 relapsed/refractory patients on ibrutinib monotherapy

- Viral

                   HZV, CMV, HBV: occasional

- Mycobacterial

              TB: occasional

- PJP

              several reported cases: unclear whether infection rate is     

              higher than usual in patients with chronic lymphoid malignancies

- Fungal

              cryptococcus: occasional cases

                   Aspergillus: risk seems to be significantly increased if co-

                                       administered with steroids

                   Non-Aspergillus moulds: occasional

                   Yeasts: no reported cases

Anti mould prophylaxis recommended when Ibrutinib is
Associated to steroids – TDM required with azoles due to
                                            drug-drug interactions



Checkpoint Inhibitors



Signal-1Signal-1 Signal-2Signal-2





Checkpoint Inhibitors: INTERVENTI

 Profilassi PJP se insorgenza di irAEs che richiedono 
steroidi 

 Screening x TBC, HBV e HCV prima del trattamento



Lancet Oncol 2017



Lancet Infect 2017

L-AmB + posaconazolo
Linfocitopenia e aumentata espressione di PD-1
IFN-gamma + Nivolumab: risoluzione della linfocitopenia
                                             RC mucormicosi





Anti CD30, Brentuximab

 CD30 espresso sulle cellule di RS ma anche T-, B-cells, 
monociti

 Profilassi PJP, herpes

 MoAb anti-CD30 puo’ inibire ADCC e immunita’ 
umorale

Anti CD30, Brentuximab: INTERVENTI

 Monitoraggio CMV (particolare attenzione a retinite)

 Non evidenza di aumentato rischio infettivo, ma aumentato 
rischio di neutropenia

 PML potenzialmente associato all’uso di Brentuximab
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