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Puntos a tratar

• Profilaxis antibacteriana

• Neutropenia febril:
• Tratamiento empírico

• Escalada/desescalada

• Stop tratamiento

• Antifúngicos
• Profilaxis

• Tratamiento



Malgorzata Mikulska



Lancet Oncol. 2019; 20(12): 1760–1772.

• prospective, multicentre, double-blind, placebo-controlled randomised trial in patients with newly 
diagnosed myeloma in 93 UK hospitals

• randomly (1:1) to levofloxacin (500 mg) or placebo for 12 weeks, within 14 days of starting active
treatment.

• 977 patients included to receive levofloxacin prophylaxis (489 patients) or placebo (488 patients). 
Median follow-up was 12 months

• 95 (19%) first febrile episodes or deaths occurred in 489 patients in the levofloxacin group versus 134 
(27%) in 488 patients in the placebo group (hazard ratio 0·66, 95% CI 0·51–0·86; p=0·0018.

• the benefit of levofloxacin was greatest in older and less fit patients.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6891230/


Lancet Oncol. 2019; 20(12): 1760–1772.

• continuing infection risk beyond 12 weeks raises the question of whether the absence of survival benefit 
at 12 months might be due to early stopping of the intervention—12 months of prophylaxis might be 
beneficial.

• Recommendation of levofloxacin prophylaxis should be considered in the context of the incidence of 
local levofloxacin resistance in other countries. In the UK in 2017, the prevalence of Escherichia coli 
resistance to fluoroquinolones was reported to be 17.5%, HUVH 35%

• less than 1% risk of tendonitis with no or mild sequelae after stopping levofloxacin

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6891230/


Chai K. Blood Adv. 2022
Profilaxis antibacteriana NO ha demostrado beneficio



Contexto neutropenia febril

• Elevada morbi-mortalidad

• Alto riesgo: LMA; LLA; ALOTPH, TASPE

• Tratamiento empírico adecuado y precoz es indispensable

• Conocer nuestra propia epidemiología

• Recomendaciones ECIL-4: parar si FUO estable, apirexia 48h 
independientemente cifra neutrófilos (no colitis y mucositis severa)



Risk factors

Resistances
• Previous exposure to broad-spectrum antibiotics 

(cephalosporins,  carbapenems, fluoroquinolones)

• Baseline caracteristics: Serious illness,  end-stage 
disease, sepsis, pneumonia, immunosupression, >70 
years, Charlson index >3, SOT, neutropenia…)

• Epidemiological background: Prolonged hospital stay 
and/or repeated hospitalizations, ICU stay, local 
epidemiology or outbreak, travel from high endemic
area (Central western Asia), nosocomial infection

• Prior colonization: gut ESBL, CRE or endotracheal
Pseudomonas

• Indwelling devices: Urinary catheters, gastrostomy or
jejunostomy, nasogastric tube, CVC, mechanical
ventilation, hemodialysis

Mortality
• Inappropiate initial ATB therapy

• Time to adequate ATB therapy 
>48h (OR: 2.36; 95% CI, 0.62-8.93; 
p=0.008)2

• BSI with MDR organism (OR: 3.6; 
95% CI, 1.40-9.32; p=0.008)3

• Other factors: 
• ICU admission

• Solid Tumor

• GVHD
• Increased severity of illness 

(Charlson comorbidity index, 
SOFA,...)

1.- Hussein K et al. Infect. Control Hosp Epidemiol 2009; 30: 666-671/ 2.-

Hussein K. J Hosp Infect 2013; 83: 307-313/ 3.- Baker TM: Leukemia

&Lymphoma 2016; 57 (10): 2245-2258/ 4.- Satlin MJ. Clin Infect Dis 2014; 

58: 1274-83/ 5.- Dumford DM. Infect Clin N Am 2016; 30: 465-489/7.-

Gudiol C. JAC 2011; 66:657-63 / 8.- Baker TM: Leukemia &Lymphoma

2016; 57 (10): 2245-2258/ 9.- Basetti M. Expert Rev Anti-Infect Ther 2016 

(accepted 21/10)

1.- Baker TM: Leukemia &Lymphoma 2016; 57 (10): 2245-2258 /2.- Gudiol C. JAC 2011; 
66:657-63 /3.- Macesic N. Traspl Infect Dis 2014; 16:887-96 /4.- Dumford DM. Infect Clin N 
Am 2016; 30: 465-489/ 5.-Moreno A. Am J Transplant 2007; 7: 2579-86 /6.- Lupei MI Surg
Infect 2010; 11:33-9 /7.- Kitazono H. Clin transplant 2015; 29:227-32.



Escalation/De-escalation Strategies

Escalation approach

1. Uncomplicated clinical presentation

2. absence of risk factors for resistant bacteria 
infection 

3. in centers having a low prevalence of 
resistant microorganisms

De-escalation approach

1. in complicate clinical presentations

2. when there are risk factors for infection by 
resistant bacteria

3. in those centers with a high prevalence of 
resistant microorganisms.

1.- Averbuch D. Hematologica 2013; 98:1826-35   /  2.- Virizuela JA. Clin Transl Oncol. 2016;18(6):557-70./ 3.-
Gudiol C. Expert Rev Anti Infect Ther 2014; 12 (8): 1003-1016



ESCALATION DE-ESCALATION

Empirical treatment in FN

Averbuch D. Haematologica 2013

1. Cefepime
2. Piperacillin-Tazobactam

1. Meropenem +/- amika
2. P-T or cefepime + 

Amikacin

Adaptada de Dra. Gudiol



270 p

305 p

EMC (N=305) UZL (N=270)

EBAT duration (<30d) 9 days 19 days

Serious medical 
complications

36/12.5% 24/8.9%

30d ICU admission 28/9.2% 19/7%

30d OM 8.5% 4.4%

EBAT: Empirical broad- spectrum antibiòtic therapy/ OM: overall mortality



Stern A. Cochrane Database of Systematic Reviews 2019, Issue 1. Art. No.: CD012184.

• We included RCTs that compared a SAT course (discontinuation regardless of the neutrophil 
count) to a LAT (until neutropenia resolution in FN).

• Primary outcome was 30-day or end of follow-up all-cause mortality.
• 8 RCTs comprising 662 FN episodes (adults and children). All studies included people with 

FUO and excluded microbiological documented infections.
• NO significant difference between SAT arm and LAT arm for all-cause mortality (RR 1.38, 

95%CI 0.73 to 2.62; RD0.02, 95%CI -0.02 to 0.05)
• Number of fever days was significantly lower for people in the SAT (mean difference -0.64, 

95% CI -0.96 to -0.32; I² = 30%).
• In all studies, total antibiotic days were fewer in the intervention arm by 3 vs 7 
• No significant differences in the rates of clinical failure (RR 1.23, 95% CI 0.85 to 1.77; very 

low-certainty evidence). 
• No significant difference in the incidence of bacteraemia occurring after randomization (RR 

1.56, 95% CI 0.91 to 2.66; very low-certainty evidence), while the incidence of any 
documented infections was significantly higher in the short-antibiotic therapy arm (RR 1.67, 
95% CI 1.08 to 2.57). 

• No significant difference in the incidence of IFI (RR 0.86, 95% CI 0.32 to 2.31) and 
development of antibiotic resistance (RR 1.49, 95% CI 0.62 to 3.61). 



N=46

N=74

De-escalating after at least 5 days of broad-spectrum therapy and defervescence did not appear to affect the rate of 
recurrent fever. This allowed for significant reductions in gram-positive broad-spectrum antimicrobial utilization, with 
trends toward lower use of broad-spectrum gram-negative agents and associated costs and no difference in clinical 
outcomes compared with those continuing such therapy until neutrophil engraftment.

Snyder et al. Open Forum Infectious Diseases 2017

levofloxacin, ciprofloxacin,
cefdinir



EAT was withdrawn after 72 h or more of apyrexia
plus clinical recovery; for the control group, 
treatment was withdrawn when ANC >0·5 × 10⁹ 
cells per L

In high-risk patients with 
haematological malignancies and 
febrile neutropenia, EAT can be 
discontinued
after 72 h of apyrexia and clinical 
recovery irrespective of their 
neutrophil count. This clinical 
approach reduces unnecessary 
exposure to antimicrobials and it 
is safe.

Aguilar-Guisado. Lancet Haematol 2017; 4: e573–583



• 238 cases of FN in 123 patients were included

• First phase:  EAT in FUO was stopped after 48 h of apyrexia
(ECIL guidelines) (n=45). Second phase: no later than day 5, 
regardless of body temperature or leukocyte count (n=37).

• Violation of protocol occurred in 17/82 episodes of FUO 
without any major impact on statistical results.





- Unblinded, single center, randomized clinical trial (2020-2021)

- Allogenic SCT, Autologous SCT or CAR-T cell therapy recipients.

- Intervention Group: Empirical antibiotic treatment STOP at 48-72h if no infectious event and sustained clinical stability,

regardless of neutrophil count or fever.

- Control Group: antibiotic treatment untill neutrophil recovery.

- Primary Endpoint: number of antibiotic-free days and antibiotic-free neutropenia days.

- Secondary safety endpoint: combination of continuation of clinical improvement on day 5 after initiation of antibiotic treatment; no

recurrence of bacteremia, fever, or clinical signs of infection on day 5; and no need for additional therapy on day 4 to 5 after starting

treatment.

Ram R. Transplantation and Cellular Therapy. 2023



Results Early STOP Clinical Trial

Ram R. Transplantation and Cellular Therapy. 2023



Ram R. Transplantation and Cellular Therapy. 2023

Results Early STOP Clinical Trial

- 14 patients (15.3%) had a clinical documented infection. 
o Six (6.5%) central venous catheter exit site or tunnel infection, 5 (5.4%) opacities on chest imaging consistent 

with inflammatory infiltrates, 2 (2.1%) dental infection, and 1 (1.0%) had enterocolitis.

- 18 patients had a microbiological documented infection (19.7%), all of which were bloodstream infections

Secondary safety endpoint: 
- Twenty patients (18%) experienced treatment failure.
- The treatment success rate was similar for patients in the standard duration arm and those in the EDD arm (84.7% 

and 78%, respectively; p =.45).



¿Qué ayudará a parar el tratamiento 
precozmente?
• Biomarcadores pronósticos: ¿procalcitonina?

• Técnicas rápidas de diagnóstico microbiológico

• Perder el miedo médico



Antifungal stewardship
Why?

▪ IFI have increased in frequency over the last 2 
decades :
▪ More patients at risk (immunosuppressors, surgery, age) 

▪ Antifungal resistances as emerging problem
(Candida and Aspergillus)
▪ Resistances to azols and echinocandins
▪ Ambiental exposures (TR34/L98H )

▪ Adverse events: Potential for toxicity with
prolonged use with of these drugs, 

▪ High cost
▪ Need for expertise to guide clinicians in prescribing

Muñoz P. JAC 2016; 71 (suppl.2):ii5-ii12/ Hamdy RF. Virulence 2017; 8(6): 658-672/ Abbo LM. Infect dis Clin N Am 2014; 
28: 263-79./Aitken SL. Journal of the National Comprehensive Cancer Network 2019; 17(7): 772-775



Antifungal stewardship
How?

▪ Improving diagnosis

▪ Antifungal treatment:
▪ Targeted therapy instead of empirical
▪ spectrum of activity, pharmaco- kinetic and 

pharmacodynamic (PK-PD) properties, interactions, TDM,
▪ duration, route of administration, de-escalation, 

▪ Prophylaxis
▪ Based on risk factors

▪ Stop therapy if no infection

Muñoz P. JAC 2016; 71 (suppl.2):ii5-ii12/ Hamdy RF. Virulence 2017; 8(6): 658-672/ Abbo LM. Infect dis Clin N Am 
2014; 28: 263-79./ Aitken SL. Journal of the National Comprehensive Cancer Network 2019; 17(7): 772-775





<10 considered inappropriate

Machado M. 









Profilaxis individualizada
Cambiar posología de algunas profilaxis
Nuevos fármacos



IFI risk stratification of haematological malignancies

ANC, absolute neutrophil count; ALL, acute lymphocytic leukaemia: AML, acute myeloid leukaemia; APL, acute promyelocytic leukaemia; ASCT, Autologous stem cell 
transplant; ATO, arsenic trioxide; ATRA, all-trans retinoic acid; AZA, azacitidine; BEACOPP, bleomycin etoposide doxorubicin cyclophosphamide vincristine procarbazine 
prednisolone; CHT, chemotherapy; CLL, chronic lymphocytic leukaemia; CR, complete remission; CTX, chemotherapy treatment; DLBCL, diffuse large B-cell lymphoma; IFI, 
invasive fungal infection; HD, Hodgkin’s disease; HM, haematological malignancies; IA, invasive aspergillosis; IPSS, International Prognostic Scoring System ; MDS, 
myelodysplastic syndromes; MPN, myeloproliferative neoplasms; MM, multiple myeloma;
NHL, non-Hodgkin’s lymphoma;  Ph, Philadelphia chromosome; TKI, Tyrosine kinase inhibitors ; TRM, treatment-related mortality; y or yr, year

Pagano L, et al. Blood Rev. 2017;31(2):17–29.



Profilaxis???

• Ibrutinib
• No primera línea
• Si cortis asociados
• Primeros meses?
• En EICR

• Venetoclax
• En LMA
• Asociada a AZA

• Ruxolitinib
• En EICR crónica

• CAR-T
• > 3L, 
• neutropenia prolongada o IFI previa 
• uso cortis y/o tocilizumab

• Check-point inhibitors + cortis o IS por efecto inmunomediado

• Enf hematológica + gripe grave mala evolución





Trabajando juntos los programas PROA son posibles en pacientes
oncohematológicos ..... 



• Antimicrobials showed a sustained reduction with a relative effect of - 62.3% 
(95% CI -84.5 to -40.1) 9 years after the inception of the ASP, being especially 
relevant for:

• antifungals (relative effect -80.4%, -90.9 to -69.9), 
• quinolones (relative effect -85.0%, -102.0 to -68.1) 
• carbapenems (relative effect -68.8%, -126.0 to -10.6). 

• Incidence density of MDR BSI remained low and stable (mean 1.10 vs. 0.82 
episodes per 1000 occupied bed days for the pre-intervention and the ASP period, 
respectively. )

• Early and late mortality of MDR BSI presented a steady trend (quarterly 
percentage of change -0.7%, 95% CI -1.7 to 0.3 and -0.6%, 95% CI -1.5 to 0.3, 
respectively). 

• Volume and complexity of healthcare activity increased over the years. 

• The ASP effectively achieved long-term reductions in antimicrobial consumption 
and improvements in the prescription profile, without increasing the mortality of 
MDR BSI.

Ana Belen Guisado-Gil. Antibiotics 2021 (10): 136



Mensajes

• Los programas PROA son necesarios y posibles en
los pacientes oncohematológicos. 

• La implementación del PROA en oncohematologia
no incrementa la mortalidad ni la morbilidad de 
los pacientes. 

• La multidisciplinaridad en el PROA es necesaria. 


