
Infection in cancer patients 

including neutropenic fever

דפנה יהב' פרופ



1מקרה 

,45בן •
•DLBCLפיקלייןנושא , טיפול ראשון
,  39מגיע למיון שבוע וחצי לאחר טיפול עם חום •

יציב המודינמית ונשימתית
פיקליין, קלהמוקוזיטיס,בבדיקה ללא מקור לחום•

נראה תקין
•ANC-0 , ימים10צפוי לניוטרופניה של



איך נגדיר את החולה

• 1. Low risk neutropenic fever

• 2. High risk neutropenic fever

• 3. Vascular catheter related infection

• 4. Viral infection



Definition

• Fever is defined as a single oral temperature 
measurement of >=38.3C (101F) or a 
temperature of >=38.0C (100.4F) sustained 
over a 1-h period

• Neutropenia is defined as an ANC of <500 
cells/mm3 or an ANC (<1000) that is expected 
to decrease to <500 cells/mm3 during the 
next 48 h

• Freifeld et al. Clinical Practice Guideline for the Use of Antimicrobial Agents in Neutropenic Patients 

with Cancer: 2010 Update by the Infectious Diseases Society of America. Clin Infect Dis. 2011 Feb 
15;52(4):e56-93.

• Diagnosis and empirical treatment of fever of unknown origin (FUO) in adult neutropenic patients: 
guidelines of the Infectious Diseases Working Party (AGIHO) of the German Society of Hematology 
and Medical Oncology (DGHO) 2017



NF - general

• >80% of patients with hematologic 
malignancies will develop NF during >1 
chemotherapy cycle 

• ~50% have clinically or microbiologically 
documented infection

• Bacteremia 20-30%:

• Gram-negative (30–67%)

• Gram-positive (32–68%)
• Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X



NF - general

• Every patient with fever and neutropenia 
should receive empirical antibiotic therapy 
urgently (ie, within 2 h) after presentation, 
because infection may progress rapidly in 
these patients

• Neutropenic patients who are not febrile but 
who have new signs or symptoms that suggest 
infection (e.g., infiltrate) should have empirical 
antibiotics initiated

• Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Risk for severe infection and death

• High risk: any of:

• Profound neutropenia (ANC <100 cells/mm3) 

anticipated to extend >7 days

• Presence of any co-morbid medical problems 

including but not limited to:

➢Hemodynamic instability

➢Oral or gastrointestinal mucositis that interferes 

with swallowing or causes severe diarrhea
➢ Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Risk for severe infection and death

➢Gastrointestinal symptoms, including abdominal 

pain, nausea and vomiting, or diarrhea

➢Neurologic or mental-status changes of new 

onset

➢ Intravascular catheter infection, especially 

catheter tunnel infection

➢New pulmonary infiltrate or hypoxemia, or 

underlying chronic lung disease
➢ Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Risk for severe infection and death

• Evidence of hepatic insufficiency (defined as 

aminotransferase levels >5 X normal values) or 

renal insufficiency (defined as a creatinine 

clearance of <30 mL/min)

• OR

• MASCC score <21
• Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93





Our patient – anticipated 

ANC<100 for >7d -> High risk

Your choice for treatment? 



Choice for treatment

• 1. IV ceftazidime (fortum)

• 2. IV piperacillin/tazobactam (tazocin)

• 3. IV vancomycin + tazocin

• 4. IV vancomycin + tazocin + echinocandin

• 5. IV meropenem



Risk stratified personalized approach to EAT

• 1. Local prevalence of resistant Gram-negatives 

• 2. Colonization of MDR/Previous infection with 
MDR

• 3. Hemodynamic stability

• If all absent -> low risk setting: 

• ECIL recommendation: carbapenem-sparing 
empirical monotherapy - piperacillin–
tazobactam, ceftazidime, cefepime, or 
cefoperazone–sulbactam

• Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X



Freifeld et al. Clinical Practice Guideline 

for the Use of Antimicrobial Agents in 

Neutropenic Patients with Cancer: 2010 

Update by the Infectious Diseases Society 

of America. Clin Infect Dis. 2011 Feb 

15;52(4):e56-93.



Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 

Nov 25:S1473-3099(25)00619-X

piperacillin–tazobactam, ceftazidime, 

cefepime, or cefoperazone–sulbactam



Resistance

• Vary substantially between centres

• Gram negative: 

• 30–50% 3GC resistance (ESBL or other) 

• 9–32% carbapenem resistance

• Pseudomonas aeruginosa:

• 20–37% multidrug resistant
• Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X



Ceftazidime?

• Decreasing potency against Gram-negative 

organisms – no coverage for ESBLs

• Poor activity against many Gram-positive 

pathogens, such as streptococci, staphylococci



Definitions

• MDR – resistant to at least 3 different groups (any 

GNR)

• DTR – resistant to all ‘routine’ drugs (p. aeruginosa)

• CRE – carbapenemase-resistant Enterobacterales

• CPE - carbapenemase-producing Enterobacterales: 

KPC, OXA, MBL (NDM, VIM)

• CRAB - carbapenem-resistant Acinetobacter 

baumannii



Allergy 

• Most penicillin-allergic patients tolerate 

cephalosporins, but those with a history of an 

immediate-type hypersensitivity reaction (eg, 

hives and bronchospasm) should be treated 

with a combination that avoids b-lactams and 

carbapenems, such as ciprofloxacin plus 

clindamycin or aztreonam plus vancomycin
• Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Common bacteria in NF?



Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Freifeld et al. IDSA Guidelines. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



2מקרה 

,45בן •
•DLBCLפיקלייןללא , טיפול ראשון
, 39מגיע למיון כשבועיים לאחר טיפול עם חום •

טכיקרדי, אחרי נוזלים80/50ד "במיון ל
בבדיקה ללא מקור לחום•
•ANC-0 , ימים10צפוי לניוטרופניה של



הבחירה המתאימה ביותר לטיפול

• 1. IV fortum

• 2. IV tazocin

• 3. IV meropenem

• 4. IV vancomycin + IV meropenem



For discussion

• Vancomycin-tazocin 

• Antifungals



Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 

25:S1473-3099(25)00619-X

1. Colonization/previous infection with first line resistant (or ESBL) – carbapenem

2. Colonization with CR – see table 2

3. Critically ill – carbapenem (+/-beta-lactamase) OR b-lactam+aminoglycodise 

(tazo+amikacin)



An increased risk of resistant infections, primarily bacteremia, was observed in 

patients colonized with resistant GNB and GPB.

However, data remained limited regarding non-fermenters (P. aeruginosa, 

Acinetobacter spp. and Stenotrophomonas maltophilia) and MRSA



Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X



Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X



Why vancomycin?



Freifeld et al. Infectious Diseases Society of America. Clin Infect Dis. 2011 Feb 15;52(4):e56-93.



Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X

† Vancomycin, linezolid, or daptomycin 

1. ceftazidime, cefidrocol empiric therapy in patients with severe mucositis

2. SSTI/line infection

3. Septic shock, pneumonia

4. MRSA colonized with septic shock





Appropriate empirical and mortality

• In GPB bacteremia - no association was found 

between IEAT and mortality in patients with 

infections caused by CONS, enterococci, or 

penicillin-non-susceptible viridans group 

streptococcal (VGS) infections

• Not true for staph aureus – however, SAB is 

uncommon in NF (0–3%)
• Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 25:S1473-3099(25)00619-X



המשך2מקרה 

טזוצין-בונקומיציןלטיפול 3יום •
בדם אי קולי רגיש לכל  , החולה יציב•

?מה הלאה•
ונקומיציןלהפסיק •
לצמצם טיפול לפי צמיחה•



72–96 h from the onset of fever

Averbuch et al. ECIL 10. Lancet Infect 

Dis. 2025 Nov 25:S1473-

3099(25)00619-X



אחר2מקרה 

טזוצין-בונקומיציןלטיפול 3יום •
אין מקור, אין צמיחה, החולה יציב•
אין חום•

?מה הלאה•
שעות ללא חום  48להפסיק טיפול אנטיביוטי אחרי •

(אם היה מרופנם אפשר לצמצם לטזוצין)







For patients with fever of unknown origin, discontinuation

after confirming negative blood cultures is:

1. strongly recommended for patients at intermediate risk =  auto-HSCT

or lymphoma with an expected profound neutropenia of 7–10 days

2. moderately recommended for patients at high risk = allo-HSCT or acute 

leukemia with anticipated neutropenia lasting > 10 days

‘Narrow’ monotherapy 

Broad 



For patients with clinically or microbiologically documented infections, 

discontinuation can be considered after completing the intended treatment course 

with confirmed clinical and, if appropriate, microbiological resolution, if the patient 

is afebrile for at least 72 h

‘Narrow’ monotherapy Broad



אחר2מקרה 

טזוצין-בונקומיציןלטיפול 3יום •
אין מקור, אין צמיחה, החולה יציב•
עדיין חום•

?מה הלאה•
ונקומיציןלהפסיק •
בטזוציןהמשך טיפול •



Day 2-4

Freifeld et al. Infectious Diseases Society of America. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Modifications

• Unexplained persistent fever in a patient whose 
condition is otherwise stable rarely requires an 
empirical change to the initial antibiotic regimen

• If an infection is identified, antibiotics should be 
adjusted accordingly

• If vancomycin or other coverage for gram-
positive organisms was started initially, it may be 
stopped after 2 days if there is no evidence for a 
gram-positive infection

• IDSA guidelines



Fever of unknown origin

Stop aminoglycoside or any

anti-resistant Gram positive

component of combination 

therapy; continue the same –
lactam or switch to a narrower

spactrum agent (BIII)

piperacillin–tazobactam, ceftazidime, cefepime, or cefoperazone–sulbactam



Asses coverage for: 

Gram positive

Gram negative

Fungi 

(Viral) 



Remember

• The median time to defervescence 
following the initiation of empiric 
antibiotics in patients with hematologic 
malignancies, including hematopoietic 
cell transplant (HCT) recipients, is five 
days

• IDSA guidelines



Duration

Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 

25:S1473-3099(25)00619-X



Duration

Averbuch et al. ECIL 10. Lancet Infect Dis. 2025 Nov 

25:S1473-3099(25)00619-X



After discontinuation

• Close monitoring and prompt reinitiation of 

antibiotics at the first sign of a new infection

• Centres using antibiotic prophylaxis should 

consider restarting prophylaxis upon 

discontinuation
• Averbuch et al. 2025



RCT – Ram et al.

• Patients – allo/auto/CAR-T, 110p

• Intervention: ab 48-72h providing there was no 

evidence of clinical or microbiology documented 

infection VS until recovery of counts

• Outcomes: antibiotic-free-neutropenia days

• Results: less ab days, no difference in clinical 

success/mortality
• Ram et al. Early Antibiotic Deescalation and Discontinuation in Patients with Febrile Neutropenia 

after Cellular Therapy: A Single-Center Prospective Unblinded Randomized Trial. Transplant Cell 

Ther. 2023 Nov;29(11):708.e1-708.e8



Disadvantages of prolonged ab

• Increased risk for drug toxicity

• CDAD

• Superinfections (fungi or MDR bacteria)

• Resistance!
• Increased cost

• Prolonged hospitalization 

• Decreased quality of life

• Delayed chemotherapy (next course)

                



RCT – de Jonge et al.

• 281p, high risk NF (hemato malignancy or 

HCST)

• 48-72h tx vs SOC

• Discontinuation even if patient febrile

• Outcomes: composite of treatment failure, 

defined as recurrent fever or a carbapenem-

sensitive infection, and septic shock
• Lancet Haematol 2022 





Line removal

• Any line - when the CVC is the suspected source of 
infection

• Any line - complicated CVC-related bloodstream 
infection (ie, sepsis, suppurative thrombophlebitis, 
endocarditis, or possible metastatic seeding)

• Short-term CVC-related uncomplicated bloodstream 
infection due to any pathogen 

• Long-term CVC-related uncomplicated bloodstream 
infection:

• Bacteremia > 72h appropriate therapy

• S aureus, P aeruginosa, fungi, or mycobacteria
• Averbuch et al. 2025



Follow up blood cultures (FUBC)

• Universal FUBC to document clearance – consider for:

• S aureus, enterococci, resistant GNR, Candida spp

• Endocarditis/endovascular infections

• In other clinical scenarios – FUBC unnecessary!

• Particularly in those who have defervesced and show 
clinical improvement

• The yield is very low in patients who are persistently 
febrile, except when evaluating for breakthrough 
pathogens resistant to current antibiotic therapy or in 
the setting of new clinical instability

• Averbuch et al. 2025



Before after ITS analysis

Algorithm for management of NF implementation

Single center, USA

2,014 patients

Trinh et al. Reductions in vancomycin and meropenem following the implementation 

of a febrile neutropenia management algorithm in hospitalized adults: An interrupted 

time series analysis. Infect Control Hosp Epidemiol. 2021 Sep;42(9):1090-1097. 



Management algorithm

• (1) empirical vancomycin - in hemodynamically 
unstable patients and/or those with MRSA

• (2) broadening from cefepime to meropenem - 
reserved for hemodynamically unstable patients 
after 24 hours

• (3) febrile neutropenia empirical antibiotic 
treatment (eg, cefepime) was continued for a 
defined duration of 10 days regardless of 
neutrophil recovery in patients with resolved 
fevers and no microbiologically documented 
infection or clinically documented infection



Management algorithm

• Broad-spectrum intravenous (IV) antibiotic use 

decreased by 5.7% 

• Immediate reductions in meropenem and 

vancomycin use by 22 (P = .02) and 15 (P = 

.001) DOT per 1,000 patient days, respectively

• No differences in safety outcomes including C. 

difficile infection, ICU length of stay, and in-

hospital mortality







Acinetobacter bacteremia in hemato-

oncology

• January 2010 and august 2018

• 46 patients with hematological malignancies

• Carbapenem resistant acinetobacter baumannii 
bacteremia

• Lymphoma – 19p; AML – 12p; ALL – 2p; HSCT – 
16p 

• Within 30 days of the bacteremia, only 2 of the 
46 patients with bacteremia (4%) remained alive

• Shargian-Alon et al. 



Way of administration and 

dosing

Loading dose -> extended/continuous infusion 



Beta-lactams: loading dose -> extended/continuous infusion  



Beta-lactams 

prolonged vs 

intermittent MA - 

mortality

Teo et al. Prolonged 

infusion versus 

intermittent boluses of β-

lactam antibiotics for 

treatment of acute 

infections: a meta-

analysis. Int J Antimicrob 

Agents. 2014 

May;43(5):403-11.



Pip/taz prolonged vs 

intermittent MA - 

mortality

Rhodes et al. Prolonged 

Infusion Piperacillin-

Tazobactam Decreases 

Mortality and Improves 

Outcomes in Severely Ill 

Patients: Results of a Systematic 

Review and Meta-Analysis. Crit 

Care Med. 2018 Feb;46(2):236-

243



Susceptible dose dependent

• Susceptibility of the isolate depends of the dosage 
regimen used

• Higher dose and more frequent dosing/extended 
needed to achieve a drug concentration that is effective

• Pip-taz for Enterobacterales: 

• ≤8/4 μg/mL – susceptible

•  ≤ 16/4 μg/mL – SDD

• ≥32/4 μg/mL - resistant 
• Tamma et al. Breaking Down the Breakpoints: Rationale for the 2022 Clinical and Laboratory Standards Institute Revised 

Piperacillin-Tazobactam Breakpoints Against Enterobacterales. Clin Infect Dis. 2022 Aug 24:ciac688.



High dose, extended/cont. infusion – 

pip/taz

Clinical and Laboratory Standards Institute (CLSI) 2022



Surviving Sepsis Campaign 

recommendation

Evans et al. Surviving Sepsis Campaign: International 

Guidelines for Management of Sepsis and Septic Shock 2021. 

Crit Care Med. 2021 Nov 1;49(11):e1063-e1143



3מקרה 

•AML  באינדוקציה
ציפרופלוקססין-בפלוקונזולתחת טיפול מונע •
,  יציב, בטזוציןמטופל , ללא מקורניוטרופניחום •

נראה טוב
החום נמשךטזוציןתחת •
,  עדיין חום)ימים ללא שינוי במצב החולה 5לאחר •

מה לעשות–( יציב, 0ניוטרופניה



Freifeld et al. 

Infectious 

Diseases Society 

of America. Clin 

Infect Dis. 2011 

Feb 

15;52(4):e56-93



Freifeld et al. 

Infectious 

Diseases Society 

of America. Clin 

Infect Dis. 2011 

Feb 15;52(4):e56-

93



Empirical anti-fungal

• If no antifungal prophylaxis -> Candida spp are 

the most likely 

• If fluconazole prophylaxis -> C. glabrata and C. 

krusei or invasive mold infections, particularly 

Aspergillus spp

• If antimold prophylaxis -> change class
• Freifeld et al. Infectious Diseases Society of America. Clin Infect Dis. 2011 Feb 15;52(4):e56-93



Empirical anti-fungal

• → if no pulmonary nodules -> echinocandin

• → if pulmonary nodules -> BAL + antimold:

• Amphotericin (/liposomal) – aspergillus + 

mucor

• Posaconazole, isavuconazole - aspergillus + 

mucor

• Voriconazole – aspergillus



Empirical anti-fungal

• Echinocandin – 

• Salvage therapy for aspergillus (higher failure 

compared to azoles/ampho)

• NO coverage for:

• Fusarium

• Cryptococcus, Trychosporon

• Not considered monotherapy for mucor



Empirical anti-fungal

• Monitor drug levels:

• Voriconazole (1-5.5, better 2-3) 

• Posaconazole (>0.7 prophylaxis, >1 treatment)

Posa

Vori
ECIL-6. Triazole antifungal 

therapeutic drug monitoring. 

https://www.ecil-

leukaemia.com/images/resources/2

015/5_ECIL6-Triazole-TDM-07-12-

2015-Lewis-R-et-al.pdf





Pre-emptive therapy

• No empirical antifungal

• Serial screen :

• Galactomannan antigen

• High resolution chest CT

• If one of them positive -> empirical antifungal

• Best for patients on fluco prophylaxis



גלקטומנאן

-65: ספציפיות, 58-65%: באופן כללי רגישות•
95%

~ 80%רגישות וספציפיות המטואונקולוגיםבחולים •
(pre test probability  )

:  פולס פוזיטיב•
טזוצין•
(פוסריום, היסטופלזמה, פניציליום)פטריות אחרות •



Pre-emptive vs empirical

Uneno et al. Pre-emptive antifungal therapy versus empirical antifungal therapy for 

febrile neutropenia in people with cancer. Cochrane Database Syst Rev. 2022 Nov 

28;11(11):CD013604



Pre-emptive vs empirical

Uneno et al. Pre-emptive antifungal therapy versus empirical antifungal therapy for 

febrile neutropenia in people with cancer. Cochrane Database Syst Rev. 2022 Nov 

28;11(11):CD013604



Pre-emptive vs empirical

Uneno et al. Pre-emptive antifungal therapy versus empirical antifungal therapy for 

febrile neutropenia in people with cancer. Cochrane Database Syst Rev. 2022 Nov 

28;11(11):CD013604



המשך-3מקרה 

•CTשליליגלקטומנאן, סינוסים תקין-חזה
לפלוקונזולמעבר אנטיפונגליללא טיפול •
בימים הבאים החום ירד  •
-ימים נוספים ללא חום ואז 5טזוציןהמשיך •
•Breakthrough fever

כאבי שרירים, ירידת לחצי דם•
•?



4מקרה 

?בירור? טיפול•
ואנידולפונגיןונקו , במרופנםטופל •
בדיקה גופנית–בירור •
בבדיקה פריחה•
דגימה של הפריחה  , תרביות דם–בירור •

למיקרוביולוגיה ופתולוגיה





אבחנה מבדלת

זיהום חיידקי מפושט•
מיקובקטריאליזיהום •
נוקרדיה•
קריפטוקוקקנדידה או –זיהום בשמרים •
(פוסריום)זיהום עובשי מפושט •
קוטיסלוקמיה •





4מקרה 

למחרת הודעה על צמיחה של שמרים בדם•
לרטיניטיסחשד : פונדוסבדיקת •
,  Mild-moderate LV dysfunction: אקו לב•

מיוקרדיטיסבאבחנה מבדלת קנדידה 



Invasive candidiasis

• Invasive candidiasis = candidemia or deep-seated 

tissue candidiasis

• The most common fungal disease in hospitalized

• 40% mortality, even with antifungals

• Candidemia - the more common type of disease

• Deep-seated candidiasis - arises from either 

hematogenous dissemination or direct 

inoculation of candida species to a sterile site, 

such as the peritoneal cavity







Susceptibilities 

• C. albicans – 

• Only 1.5% resistance to fluconazole

• Most susceptible to the echinocandins, 

although resistance has been reported

• Vast majority susceptible to AmpB



C. krusei

• Intrinsically resistant to fluconazole

• Higher rates of susceptibility for vori 

• Usually susceptible to posaconazole, 

echinaocandins

• Decreased susceptibility to amphotericin B, 

requiring higher doses (1 mg/kg daily of AmpB 

or 5 mg/kg daily of lipid-based formulations) 

• Usually resistant to flucytosine





C. glabrata

• Many isolates are resistant to the azoles

• Cross-resistance among the azoles is common

• Isolates that are resistant to fluconazole are 

generally resistant to voriconazole as well

• Echinocandin resistance ~5-10%

• Decreased susceptibility to amphotericin B, 

requiring higher doses





C. parapsilosis

• Highly susceptible to most antifungal agents

• The MICs for all the echinocandins are higher 

than for other species

• Clinical significance unknown



בקנדידמיההנחיות לטיפול 
אכינוקנדין•
כשהחולה יציב ואין חשד לקנדידה פלוקונזולאפשר •

עמידה
הוצאת ליין בהקדם•
(לא חובה–ניוטרופנים)
יומיים-ד מדי יום.ת•
בניוטרופנים)פונדוס•

(ניוטרופניהלאחר –
אקו לב•

Pappas et al. Clinical Practice Guideline for the Management of 

Candidiasis: 2016 Update by the Infectious Diseases Society of 

America. Clinical Infectious Diseases



4מקרה 

AMLאינדוקציה ל•

עמוקה וממושכת של שבועיים ניוטרופניה•
חום ללא תגובה לכיסוי אנטיביוטי רחב טווח•
:ימים4מעל •
:סינוסים-הדמית חזה•



CT



Invasive aspergillosis

• Bronchoscopy – culture, GM

• IDSA guidelines: “We recommend performing 

a bronchoscopy with BAL in patients with a 

suspicion of IPA (strong recommendation; 

moderate-quality evidence)



Proven IA



Diagnosis of IA – risk 



Diagnosis of IA – clinical



Diagnosis of IA – microbiological

• Culture or microscopic detection of fungal 

elements

• Galactomannan (serum/plasma, BAL, CSF)

• PCR x 2 (serum/plasma, BAL)



Invasive pulmonary aspergillosis – 

therapy 



Primary regimen

• Voriconazole (Herbrecht et al. Voriconazole versus amphotericin B for primary therapy of IA. NewEngl 

J Med 2002; 347: 407–15)

• Liposomal AmpB

• Isavuconazole (Maertens et al. Isavuconazole versus phase 3, randomised-controlled, non-inferiority 

trial. Lancet 2016; voriconazole for primary treatment of invasive mould disease caused by Aspergillus and other filamentous 

fungi (SECURE): a 387: 760–9)

• Posaconazole (Maertens et al. Posaconazole versus voriconazole for primary treatment of invasive 

aspergillosis: a phase 3, randomised, controlled, non-inferiority trial. Lancet 2021; 397: 499–509)

• Voriconazole + anidulafungin (Marr et al. Combination antifungal therapy 

for invasive aspergillosis: a randomized trial.Ann InternMed 2015; 162: 81–9)



Voriconazole AEs

• Transient visual disturbances 

• Hepatotoxicity, which may be dose limiting (elevated serum 
bilirubin, alkaline phosphatase, and hepatic 
aminotransferase enzyme levels)

• Skin rash, erythroderma, photosensitivity, and perioral 
excoriations; 

• GI - nausea, vomiting, and diarrhea

• Visual or auditory hallucinations

• Cardiovascular events including tachyarrhythmias and QT 
interval prolongations 

• Periostitis

• Squamous cell skin cancer or melanoma



All prolong QT, 

except isavuconazole





Giraud et al. The QT interval prolongation potential of 

anticancer and supportive drugs: a comprehensive overview. 

Lancet Oncol 2022; 23: e406–15

https://crediblemeds.org/



Azanza et al. 

Recommendations on the

 use of azole antifungals 

in hematology-oncology

 patients. Revista Española 
de Quimioterapia 2023



ECIL-6. Triazole antifungal therapeutic drug monitoring. https://www.ecil-

leukaemia.com/images/resources/2015/5_ECIL6-Triazole-TDM-07-12-

2015-Lewis-R-et-al.pdf



Duration of treatment -IPA 

• Minimum of 6–12 weeks

• Largely dependent on the degree and duration 

of immunosuppression and response

• For patients with successfully treated IPA who 

require subsequent immunosuppression, 

secondary prophylaxis should be initiated to 

prevent recurrence



Follow up

• Follow-up chest CT scan to assess response of IPA 
after a minimum of 2 weeks of treatment

• In neutropenic patients, pulmonary lesions 
usually increase in size during the first week 
following initiation of therapy and while the 
patient recovers from neutropenia 

• The size of lesions can increase up to 4-fold 
during the first week and then remain stable for 
another week

• Serial monitoring of serum GM



I. Breakthrough IA on mould-active prophylaxis

• ~ 5%–10% of patients on mould-active prophylaxis 
(posaconazole,  other triazoles, micafungin) develop 
probable or proven IA

• Definition: after > 3 days of therapy

• When suspecting breakthrough:

• 1 . Ensure adequate drug levels prior to stopping 
prophylaxis ->

• a. Low -> adjust

• b. Appropriate -> consider changing drug

• 2. Investigate for breakthrough 
• Slavin et al. J Antimicrob Chemother 2022; 77: 16–23



Aggressive attempts to

confirm the pathogen

Particularly if susp:

1. Mucormycosis

2. Triazole-resistant 

Aspergillus species 

3. Rare mould with 

unpredictable 

susceptibility

- Exclude other causes of 

infection or other non-

infectious pathologies

Slavin et al. J Antimicrob 

Chemother 2022; 77: 16–23



Mucormycosis suspected

• Pleural effusion

• More than 10 nodules

• Reversed halo signs

• Concomitant sinusitis

• Voriconazole prophylaxis

• Chamilos et al. Predictors of pulmonary zygomycosis versus invasive pulmonary aspergillosis in patients with cancer. Clin 

Infect Dis. 2005;41(1):60.  



II. IA failing treatment with a triazole: ‘refractory disease’

• ~10%–15% of patients receiving a triazole for primary 
therapy of acute IA might require a change due to 
inadequate response 

• Primary therapy, with confirmed therapeutic drug levels, 
should be given for at least 8 days to show an effect

• Indications for change: 

• Rising serum GM ≥8d

• Radiological increase in size of the initial lesion ≥ 15d

• A lesion arising in a new site (clinically/radiologically) ≥8d

• Culture of a resistant organism
• Slavin et al. J Antimicrob Chemother 2022; 77: 16–23



Slavin et al. J Antimicrob 

Chemother 2022; 77: 16–23



II. IA failing treatment with a triazole: ‘refractory disease’

• Change: from a triazole to LAmB

• In some cases, the addition of an echinocandin 

• or a switch to another triazole 

• might be considered if inadequate drug exposure 
was thought to be the reason for therapeutic 
failure

• Poorly responsive/progressive malignancy -> 
unlikely that change in antifungal therapy would 
improve the life expectancy



Infections in HSCT



Copyrights apply



Allo-HSCT



Bacterial 

• As in neutropenic fever in the pre-
engraftment (extra-cellular bacteria)

• Bacillus cereus – rare, early after 
transplantation, can cause meningitis

• Clostridium difficile - Chemotherapy, 
antibiotics

• Prolonged hospitalization – MDR bacteria

• Late posttransplantation - encapsulated 
(pneumococc, haemophilus) 



Bacterial special 

• Post engraftment

• TB

• Non-tuberculous mycobacteria

• Nocardia



Fungal

• As in neutropenic fever in the pre-

engraftment (candida, aspergillus)

• In patients with GVHD (glucocorticoids, other 

immunosuppressives) - high risk of fungal 

infection (candida or aspergillus) even after 

engraftment and resolution of neutropenia



Fungal

• PCP - prophylaxis  trimethoprim-sulfamethoxazole 

(TMP-SMX) starting at engraftment and continuing 

for at least 1 year

• Some protection against toxoplasmna, Listeria 

monocytogenes and nocardia



Parasitic

• Toxoplasmosis – TMP-SMX prophylaxis for 

patients seropositive for T. gondii

• Toxo encephalitis (brain lesions)

• Pneumonia

• Day 60-150 post allo HSCT



Viral - herpesviruses



Viral - herpesviruses



Viral CMV

• CMV usually begins 30–90 days after HSC 

transplantation (14d-120d)

• Risk is different than in SOT – R+D- most risky

• CMV retinitis – common in HIV, not in 

transplanted patients

• Serious CMV disease (pneumonia) is much 

more common among allogeneic than 

autologous



CMV - prevention

• Prophylaxis (engraftment to 120d) 

• Ganciclovir/valganciclovir - dose-related bone 

marrow suppression

• Pre-emptive – PCR CMV – treat any positive 

value 



EBV - PTLD

• Incidence among allogeneic HSC transplant 

recipients is 0.6–1%

• Can become apparent as early as 1–3 months 

after engraftment

• High fevers and cervical adenopathy (IMN),  

but more commonly - extranodal mass



Copyrights apply
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