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Prueba
correcta

Momento

OBJETIVOS

. ~ Disminuir los falsos positivos
Paciente =
seleccionado Sobretratamiento

Sobreutilizacidon de recursos

Tratamiento Diagnostic Stewardship
Appropriate Testing and Judicious Treatments

Yasaman Fatemi, mo™*, Paul A Bergl, mo"

Crit Care Clin 38 (2022) 69-87
https//doi.ora/10.1016/.ccc.2021.09.002

RECOMENDACIONES SEIMC 2023
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Debe aplicarse en todos los grupos PROA

Toma y transporte de la muestra

. Cartera de servicios adecuada
Apticar pruebas rdpidas en hemocd

1. Etiologia

Mecanismos de resistencia

Deteccién rapida de virus asociados a IRA

Diagndstico de infecciones flngicas por métodos diferentes al

cultivo

cesamiento de muestras urgentes

. Seleccionar los antibidticos a informar

. Informes periddicos sobre epidemiologia local de resistencias

de vigilancia de bacterias multirresistente
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Medicina personalizada
Deteccidn precoz de brotes
Politica de antibiéticos
Diagndstico procesos complejos

Table 1. Cont

Al ""ﬁ;""‘ b= I Concepts I Advantages I Drawbacks

Al infectious diseases, and pedialtric practices

+  Automatic support for

decisions and review of : o o

Appropriate therapy selection, o : ®  Biasnoss in operation
doso, and corroct antimicrobial prescriptions | ¢ jyje Jabar

*  Automatic feedback input

and relevant improvement

e Directed operation

Appropriate

antibiotic prescription | o ation route e Noud for health funds

ML technigues to predictearly | @ Genomic exploitation to *  Lackof genotypes and
Prodiction of AMR o the probability of a pradict the phenotype
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MALDITOF

Caracteristicas
+ Identifica la especie desde cultivo positivo (sélido o hemocultivo)
+ Resultado en 15 minutos

Conocimiento
epidemiologia local
de resistencias

Inconvenientes:

+ No se puede hacer de muestra directa

+ No sirve en infecciones polimicrobianas

+ No aporta datos de sensibilidad antibiética
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Enterobacterias

» RN

Escherichia coli Proteus spp. Klebsiella spp.
* BLEE/carbapenemasa (< 1 h) * BLEE(<1h) *+  BLEE/carbapenemasas (< 1 h)
* Rara a carbapenems * Poco frecuente * Mayor resistencia que E.coli
+ No resistencia a carbapenems

Resistencia a cef 32:
95% BLEE
5% AmpC

Resistencia carbapenems: .
100% carbapenemasas N
ﬁ modicina intonsiva
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Enterobacterias

» RN

Enterobacter spp. Serratia spp. Citrobacter spp, Providencia spp.,
* AmpC/carbapenemasa (<1h) * AmpC Morganella spp
* Rara a carbapenems * Noresistencia a carbapenems « AmpC
= Noresistencia a carbapenems

Resistencia a cef 32:
AmpC: No detectable por
métodos rapidos

Resistencia carbapenems:
100% carbapenemasas

% medicina intensiva

”

= e

T Ty
[t

ResiSTance mechantsns In Gram-0igative Bacteria’ *
-

e Bt e

Pseudomonas spp.
Y carbapenems

» R\

Porinas y bombas de flujo

Carbapenemasas
* No hay métodos rdpidos

* Deteccidn<1h

Resistencia carbapenems:
Solo si es por carbapenemasas

Resistencia a cef 3%:
No detectable por
métados rapidas
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TIPO DE CARACTERISTICAS N
CARBAPENEMASA

Clase A KPC Y GES
No se inhiben por clavuldnico ni
tazobactam
Es activo vaborbactam y avibactam

Clase B IMP, VIM, NDM, GIM
No hidrolizan aztreonam
No son activos los inhibidores
Aztreonam/avibactam

Clase D OXA-23, OXA-40 Y OXA-48
Es activo avibactam i

Xt Revisws 0f Anevinction Thacany

Algunas no son
detectadas por los
métodos habituales

¢ o
implication on future therapeutic strategies

s Karable, Wene ok i Ve ) Fqpastabl U 44 Dk 5 ke
Glanerehos

ESPECIE CARACTERISTICAS “i

Pseudomonas + Entreel4yel 30%
aeruginosa * Metalobetalactamasas (VIM e IMP), GES
+ Otros mecanismos de resistencia a carbapenems:
Betalactamasas tipo C, porinas y bombas de flujo

Enterobacterias + >95%
« KPC, metalobetalactamasas y OXA-48
« BLEE, AMPc, porinas y bombas de flujo

Acinetobacter  + Entreel 80y el 100%
baumanii + OXA-23, OXA-56
+ AMPc, porinas y bombas de flujo

No son detectadas por
los métodos habituales
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Métodos rdpidos disponibles para detectar
resistencias a farmacos betalactamicos

a.- Escherichia coli, Proteus spp  Muy raramente

b.- Klebsiella spp Carbapenemasas KPC, OXA-48 y MBL

c.- Pseudomonas aeruginosa: Carbapenemasas MBL
e.- Acinetobacter baumanii Otras carbapenemasas

f.- Stenotrophomonas maltophilia Otros mecanismos

Staphylococus aureus

« SARM: Adquisicion del gen mecA

* Baja afinidad a todos los betalactdmicos excepto ceftarolinay ceftobiprol

12
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Enterococcus

« Es importante conocer la especie:
* E. ghallinarum: Siempre resistente a glicopéptidos
« E. faecalis: Siempre sensible a ampicilina y a glicopéptidos
« E. faecium: Frecuentemente resistente a ampicilina y hau cepas
resistentes a glicopéptidos
* Fenotipo vanA:
« El mds frecuente
* Resistencia a vancomicina y teicoplanina
+ Fenotipo vanB:
+ Resistencia a vancomicina

Lectura en 6-8

EUCAST rapid disc diffusion
horas

*Escherichia coli
*Klebsiella pneumoniae
*Pseudomonas aeruginosa
*Acinetobacter baumannii

«Staphylococcus aureus
«Streptococcus pneumoniae
*Enterococcus spp.

Antmacrabial
timicrobial

J Antimicrob Chemother 2020; 75: 968-978

3010109 300/ o548 Advance Access publcation & February 2020 Chemotherapy

The EUCAST rapid disc diffusion method for antimicrobial
susceptibility testing directly from positive blood culture bottles

Emma Jonasson*, Eriko Matuschek? ond Gunnor Kahimeter'?
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PRODIM: Nuevas normas EUCAST

SIR — Definiciones antiguas SIR — Nuevas definiciones 2019
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PRODIM: Nuevas normas EUCAST

+ ¢Informar como intermedio o como sensible con exposicion
incrementada?

+ ¢Poner un comentario en los volantes?

+ ¢Modificamos el color?

+ ¢Modificamos la posicion?

Riesgo de aumento del
consumo de ab sensibles y
limitacién de la terapia
oral

B .
m o, m W m e
! o
?g Clirical Microbslogy and Infecion
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aalls
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comman senue FUCAST Beskponrs and poseneal
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Predicen el resultado del tratamiento
_ Alta probabilidad de éxito terapéutico

INTERMEDIO Efecto terapéutico incierto ‘
¢ Probabilidad?

_ Alta probabilidad de fracaso terapéutico

N REDEFINICION CATEGORIAS CLINICAS *

Alta probabilidad de éxito terapéutico usando
dosis estandar

Alta probabilidad de éxito terapéutico cuando
se incrementa la exposicion

Alta probabilidad de fracaso terapéutico
incluso cuando se incrementa la exposicion

15
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Pseudomonas aeruginosa
*Piperacilina/tazobactam

«Ceftazidima

Cofepime iiTodas las
“Imipenem cepas son Il
*Aztreonam

«Ciprofloxacino
+Levofloxacino

Stenotrophomonas maltophilia
«Cotrimozaxol

. ) antienen S:
Acinetobacter baumanii Meropenem
«Ciprofloxacino Cefta-avi
Ceftoloz/taz

Generacion de resistencias

16
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= Cancer
® Cholera

“AMR
 Tetanus

® Road Traffic  Measles
= Diarrhoeal disease - Diabetes
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Carbapenemasas

Brotes frecuentes pero no
hay endemia

W ORALE andem ey

Chrecal Morobology
T RST—— .m | .

L "
negative organisms ‘
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Generacion de la Resistencia antibiotica

CAUSAS

* Mutaciones aparecidas de forma
espontanea

* Transmision horizontal de genes de
resistencias de otras bacterias

« Seleccion de subpoblacién previamente
resistente

* Colonizacién por una cepa resistente

Review article 8 Crwch e ot

Ecological and evolutionary
mechanisms driving
within-patientemergence
of antimicrobial resistance

pr—

e w0

18



INTERPRETACION DEL ANTIBIOGRAMA

Y GENESIS DE LAS RESISTENCIAS

Generacion de la Resistencia antibiotica '

PARAMETROS

Virulencia
Resistencia
Fitness
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Conclusiones
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Conclusiones

* La Microbiologia del siglo XXI permite:
+ Diagnéstico etioldgico rdpido
+ Detectar genotipicamente los principales mecanismos de resistencia

* El manejo de las infecciones por microorganismos multirresistentes exige un
manejo multidisciplinar: equipos PROA

* Debe haber una comunicacién fluida y constante con Microbiologia

20



¢COMO SELECCIONAR A LOS PACIENTES CANDIDATOS PARA
PROFILAXIS ANTIFUNGICA?

Francisco Manuel Martin Dominguez

Hospital\.{,“_\_L Servicio de Hematologia y Hemoterapia ) ;"‘s"""%
VROCIO Hospital Universitario Virgen del Rocio IBIS ‘lﬁ g
INSTITUTO?: BIOMEDICINAGE SEVILLA &£

Instituto de Biomedicina de Sevilla
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PARA PROFILAXIS ANTIFUNGICA?

CONFLICTO DE INTERESES

He recibido honorarios por simposios, charlas o consultoria cientifica por parte de Abbvie, Kite-
Gilead, Abbvie, GSK y AstraZeneca.

INDICE

1. STATE OF THE ART: INVASIVE FUNGAL DISEASE

2. ANTIFUNGAL PROPHYLAXIS

3. DIFFERENT SCENARIOS IN ANTIFUNGAL PROPHYLAXIS

4. HOW TO SELECT AN APPROPRIATE POPULATION FOR ANTIFUNGAL PROPHYLAXIS

5. CONCLUSSIONS
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INDICE

1. STATE OF THE ART: INVASIVE FUNGAL DISEASE

Invasive fungal disease

* Aspergillus spp.
* Molds Fusarium spp. ﬁ‘é
e Scedosporium spp. Proven

 Candida spp. ‘ *

Invasive fungal * Yeasts « Cryptococcus spp.

disease -

(IFD)

e Trichospora spp.

_ Definition EORTC

Probable
/ MSGERC

* Pneumocystis

C=
* Histoplasma. Possible
* Dimorphic * Coccidioides spp.

e Blastomyces. r

23



éCOMO SELECCIONAR A LOS PACIENTES CANDIDATOS
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Proven Invasive Fungal Disease
Microscopic Tissue Nucleic
« Molds analyses Culture Blood Serology Acid Diagnosis
Microscopic Tissue Nucleic
Invasive fungal disease analyses Culture Blood Serology Acid Diagnosis
(IFD) -2 * Yeasts
IFD o
=
Microscopic Tissue Nucleic
. analyses Culture Blood Serology Acid Diagnosis
* Pneumocystis

Probable Invasive Fungal Disease

&)

* Host factors

o

* Clinical features

Invasive fungal disease
(IFD)

1

4

* Mycological evidence

24
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PARA PROFILAXIS ANTIFUNGICA?

* Host factors

Mold fungi —

¢ Clinical features

* Mycological evidence * Galactomannan antigen

Probable Invasive Fungal Disease

Neutropenia

Hematological malignancy

Allogeneic SCT

Solid organ transplant

Corticosteroids > 0.3 mg/kg for >3 weeks
Treatment with T-cell inmunosupressants
Inmunodeficiency

aGvHD grade lII-1V refractory to steroids

* Radiological patterns

* Signs and symptoms

* Non-sterile culture

e Aspergillus PCR

* Host factors =

Candidiasis —

* Clinical features

* Mycological evidence that other etiologies have been excluded

Probable Invasive Fungal Disease

Neutropenia

Hematological malignancy

Allogeneic SCT

Solid organ transplant

Corticosteroids > 0.3 mg/kg for 23 weeks
Treatment with T-cell inmunosupressants
Inmunodeficiency

aGvHD grade llI-1V refractory to steroids

* Small, target-like abscesses in liver or spleen (bull’s-eye lesions) or in the brain, or, meningeal
enhancement

* Progressive retinal exudates or vitreal opacities on ophthalmologic examination

¢ B-D-glucan (Fungitell) 280 ng/L (pg/mL) detected in at least 2 consecutive serum samples provided

¢ Positive T2Candida

25
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PARA PROFILAXIS ANTIFUNGICA?

Possible Invasive Fungal Disease
* Host factors @
Invasive fungal disease
= ¢ Clinical features
(IFD)
. Myc*vidence
INDICE

2. ANTIFUNGAL PROPHYLAXIS

26
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PARA PROFILAXIS ANTIFUNGICA?

Pharmacological agents used in fungal infections

* Posaconazole =——p Aspergillus spp, Candida spp, Mucor spp
* Fluconazole ==p Candida spp

Azoles = - Voriconazole =——p Aspergillus spp, Candida spp, Mucor spp
* lIsavuconazole =——p Aspergillus spp, Mucor spp

e Itraconazole

Micafungin
Echinocandins — ¢ Caspofungin = Aspergillus spp, Candida spp

U Anidulafungin

Polyenes = Liposomal amphotericinB =———p Aspergillus spp, Mucor spp >

/ Candida spp

Hossain CM, Ryan LK, Gera M, Choudhuri S, Lyle N, Ali KA, Diamond G. Antifungals and Drug Resistance. Encyclopedia. 2022; 2(4):1722-1737. https://doi.org/10.3390/encyclopedia2040118

INDICE

3. DIFFERENT SCENARIOS IN ANTIFUNGAL PROPHYLAXIS
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PARA PROFILAXIS ANTIFUNGICA?

Antifungal prophylaxis

Clinical setting Drug interactions
* AML * Venetoclax interactions
* MDS * Vinca Alkaloid interactions
* ALL * Calcineurin Inhibitors
* MPNs ¢ QTc prolonging agents
e CLL * Corticosteroids
¢ Multiple myeloma ¢ Cyclophosphamide
¢ Non-Hodgkin lymphoma

¢ Hodgkin lymphoma
* Allo-HSCT

¢ CART

¢ Autologous HSCT

Pagano L, Maschmeyer G, Lamoth F, Blennow O, Xhaard A, Spadea M, Busca A, Cordonnier C, Maertens J; ECIL. Primary antifungal prophylaxis in h logical mali; ies. Updated clinical practice guidelines by the European Conference on Infections
in Leukemla (ECIL). Leukemia. 2025 Jul;39(7):. 1547 1557. doi: 10. 1038/541375 -025-02586-7. Epub 2025 Apr 9. PMID: 40200079; PMCID: PMC12208874.

Antifungal prophylaxis

28
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PARA PROFILAXIS ANTIFUNGICA?

Antifungal prophylaxis: AML
Agent Dosage ECIL 5-6
Posaconazole Tablet 300 mg q24h p.o (q12h on day 1) A-l
Amphotericin B liposomal inhalation 10 mg twice weekly B-I
Fluconazole 400 mg g24h, p.o ori.v B-I
Voriconazole 6 mg/Kg q12 h first day then 4 mg/Kg q12h, i.v or p.o B-Il
Isavuconazole 200 mg q8h p.o first 2 days then 200 mg q24h ?
PaganoL, Maschmeyer G, Lamoth F, Blennow O, Xhaard A, Spadea M, Busca A, Cordonnier C, Maertens J; ECIL. Primary antifungal pra isin h ical ies. Updated clinical practice guidelines by the European Conference on Infections
in Leukemia (ECIL). Leukemia. 2025 Jul;39(7):1547-1557. doi: 10.1038/s41375-025-02586-7. Epub 2025 Apr 9. PMID: 40200079; PMCID: PMC12208874.

Antifungal prophylaxis: AML

Rausch CR, DiPippo AJ, Jiang Y, DiNardo CD, Kadia T, Maiti A, et al. Comparison of mold active triazoles as primary antifungal prophylaxis in patients with newly diagnosed acute myeloid leukemia in the era of molecularly targeted therapies. Clin Infect
Dis. 2022 Oct 29;75(9):1503-1510. doi:10.1093/cid/ciac230.
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Changing PARADIGM: azacitidine and venetoclax

7+3 or CPX-351

c
2 .
AML g %
T <| Alo-HscT
diagnosis = o
c Q
E 4

Azacitidine +
venetoclax

* Median EFS of 14.6 months for Aza-Ven vs 6.15 months
for IC (p=0.0021)

* One-year EFS was 53.4% for Aza-Ven vs 36% for IC.
* The HR for a univariate Cox model was 0.57 (p=0.0022).

* After adjustment for variables in multivariable model, the
effect of Aza-Ven remained protective for EFS (HR 0.66;
p=0.0231).

Fathi AT. ASH. 2025

Antifungal prophylaxis: AML

* In the context of azacitidine-venetoclax therapy, the standard dose of venetoclax is 400 mg daily (after ramp-up:
100 mgon day 1, 200 mg on day 2, and 400 mg from day 3 onward).

* When posaconazole 300 mg daily is added, the venetoclax dose should be reduced to 70 mg daily according to
official recommendations.

Agarwal SK, DiNardo CD, Potluri J, Dunbar M, Kantarjian HM, Humerickhouse RA, et al. Management of venetoclax-posaconazole interaction in acute myeloid leukemia patients: evaluation of dose adjustments. Clin Ther. 2017 Feb;39(2):359-367.
doi:10.1016/j.clinthera.2017.01.003.
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Antifungal prophylaxis: AML

* Avariety of azoles are commonly used as AFP in patients receiving first-line Ven/HMA,

* In a large real-world population, azole use does not improve overall survival in patients with newly diagnosed AML receiving
Ven/HMA.

* Only 60% of patients on azole AFP had appropriate venetoclax dose reductions, risking DDIs that offset potential benefit.

Ambinder A, Levis M, Wang X, Pratz K, Matthews A. A real-world analysis of the impact of azole antifungal prophylaxis on outcomes in patients with newly di acute myeloid
15;164:108204. doi: 10.1016/j.leukres.2026.108204. Epub ahead of print. PMID: 41855751.

ia treated with venetoclax-based therapy. Leuk Res. 2026 Mar

Antifungal prophylaxis: AML

* There was no significant difference in CRc rates between the azole and nonazole groups (50% vs 56%, p = 0.096). There was no
significant difference in ORR between the azole and nonazole groups (96.2% vs 80.0%, p = 0.073).

* There was no significant difference of breakthrough fungal infection in the azole group and nonazole group (30.8% vs 24%,
p =0.588). There was no significant difference of bacterial infection in the azole group and nonazole group (50% vs 52%, p = 0.608).

* For the mean total cost and cost without VEN, no difference was observed between the azole group and the nonazole group

(p=0.661 and p =0.757, respectively). The mean VEN costs in the azole group and nonazole group were significantly different
(p=0.038).

Zhong X, Wang J, Dai Y, Huang X, Liu J, Xiang B, Ma H. Combining azole antifungals with venetoclax plus azacitidine in patients with newly diagnosed acute myeloid leukemia. Hematology. 2024 Dec;29(1):2433172. doi: 10.1080/16078454.2024.2433172.
Epub 2024 Nov 25. PMID: 39585800.
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AML treated with venetoclax-based regimens: induction

Risk factors
Leukemia related Host related Enviromental factors
¢ Prior treatment regimens * Performance status * HEPA filters

« Status of AML * Chronic obstructive lung disease « Heavy dust exposure
e ELNrisk * Active smoking e Local epidemiology
. . B H

Neutropenia at start of cycle ody weight

. * Iron overload
* Probability of response

* Hyperglycemia

¢ TP53 mutation

High risk Low risk

Antifungal prophylaxis No antifungal prophylaxis

Guarana M, Nucci M. Should patients with acute myeloid leukemia treated with venetoclax-based regimens receive antifungal prophylaxis? Leuk Res. 2023 Aug;131:107341. doi: 10.1016/j.leukres.2023.107341. Epub 2023 Jun 14. PMID: 37327641.

AML treated with venetoclax-based regimens: consolidation
I
Risk factors
Leukemia related Treatment related
«  Status of AML ¢ Reduction in the
duration of venetoclax
* Secondary AML or t-AML
¢ Heavy dust exposure
* Neutropenia at start of cycle
* Local epidemiology
High risk Low risk
Antifungal prophylaxis No antifungal prophylaxis
Guarana M, Nucci M. Should patients with acute myeloid leukemia treated with venetoclax-based regimens receive antifungal prophylaxis? Leuk Res. 2023 Aug;131:107341. doi: 10.1016/j.leukres.2023.107341. Epub 2023 Jun 14. PMID: 37327641.
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Antifungal prophylaxis: AML

FLT3 inhibitor
Midostaurin Gilteritinib Quizartinib
¢ Induction therapy + No dose adjustment. Dose adjustment if
. - concomitant
* Consolidacion only if risk factors * Controversial in R/R setting posaconazole

* No dose adjustment.

Agarwal SK, DiNardo CD, Potluri J, Dunbar M, Kantarjian HM, Humerickhouse RA, et al. Management of venetoclax-posaconazole interaction in acute myeloid leukemia patients: evaluation of dose adjustments. Clin Ther. 2017 Feb;39(2):359-367.
doi:10.1016/j.clinthera.2017.01.003.

Antifungal prophylaxis: isavuconazole in AML

Isavuconazole
NCNN 2026 (2b) ECIL-10 (BII) AGIHO 2022
+ AML / MDS with concurrent + AML / MDS with induction therapy Moderate
neutropenia recommendation
e Allo-HSCT in post-engraftment
* Allo-HSCT with neutropenia period

¢ GvHD with systemic treatment

Bose P, McCue D, Wurster S, Wiederhold NP, Konopleva M, Kadia TM, et al. Isavuconazole as primary antifungal prophylaxis in patients with acute myeloid leukemia or myelodysplastic syndrome: an open-label, prospective, phase 2 study. Clin Infect Dis.
2021;72(10):1755-1763. doi:10.1093/cid/ciaa358.
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Antifungal prophylaxis: isavuconazole in AML / MDS

Characteristic No. (%)
Age, y, median (range) 67 (21-86)
Sex, No. (%)
Male 36 (55)
Female 29 (45)
Diagnosis, No. (%)
AML 62 (95)
MDS 36

Absolute neutrophil count at enroliment, median (range)
RIC received

0.72 (0.00-23.18)

Isavuconazole is a safe and effective alternative.

Breakthrough IFI rate was 15%.

Short-term survival with b-IFls was excellent.

Isavuconazole may be less effective in patients with prolonged neutropenia and delayed

neutrophil recovery.

Isavuconazole may increase venetoclax serum concentrations.

Isavuconazole toxicity is less toxic and good-alternative in patients with posaconazole-

associated toxicities

o 5 Total IF1 Outcome 30 d After the Last Dose of ISAV
High-intensity RIC,” no. (%) 30 (46%)
Without FLT3TKI or venetoclax 22 Reason for Discontinuation of ISAV No. (%) No IFI Possible IFI Probable IFI Proven IFI
x:: FLI3TKI ; Confpleted 12 wk of ISAV 9(14) 9 0 0 0
With FLT3TK] + venetoclax 1 Achieved CR/CRi + ANC > 0.5 3767 36 0 0 1
Hypomethylating agents "o, (%) TR Investigator decision 70 3 1 0 0
Without FLT3TKI or venetocax 1 Death, not IFl-related 203 NA (2) NA NA NA
With venetoclax 23 Possible IFI 8(12) 0 7 1 0
With FLT3TKI + venetoclax 1 Probable IFI 203 0 0 2 0
Lowintensity <no. (%) 10(18) All patients, no. (%) 53 (82) 8(12) 36 102

Bose P, McCue D, Wurster S, Wiederhold NP, Konopleva M, Kadia TM, et al. Isavuconazole as primary antifungal prophylaxis in patients with acute myeloid leukemia or myelodysplastic syndrome: an open-label, prospective, phase 2 study. Clin Infect Dis.

2021;72(10):1755-1763. doi:10.1093/cid/ciaa358.

Antifungal prophylaxis: MDS and MPNs

Scenario Agent ECIL 5-6
MDS Intermediate/High treated as AML
with Posaconazole A-l
intensive chemotherapy
MDS Intermediate/High Treated with
- Posaconazole ?
Azacytidine
Pagano L, Maschmeyer G, Lamoth F, Blennow O, Xhaard A, Spadea M, Busca A, Cordonnier C, Maertens J; ECIL. Primary antifungal pr isin h ical ies. Updated clinical practice guidelines by the European Conference on Infections

in Leukemia (ECIL). Leukemia. 2025 Jul;39(7):1547-1557. doi: 10.1038/s41375-025-02586-7. Epub 2025 Apr 9. PMID: 40200079; PMCID: PMC12208874.
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Antifungal prophylaxis: ALL, CLL, NHL, HL and MM

Pagano L, Maschmeyer G, Lamoth F, Blennow O, Xhaard A, Spadea M, Busca A, Cordonnier C, Maertens J; ECIL. Primary antifungal prophylaxis in hematological malignancies. Updated clinical practice guidelines by the European Conference on Infections
in Leukemia (ECIL). Leukemia. 2025 Jul;39(7):1547-1557. doi: 10.1038/541375-025-02586-7. Epub 2025 Apr 9. PMID: 40200079; PMCID: PMC12208874.

Antifungal prophylaxis: allo-HSCT
I

Engraftment?

|
| |

Pre-engraftment Post-engraftment

Risk of mold infection @———— 5 Girmenia et al, BBMT 2014 Steroids?

| |

| | * Active leukemia | |

Low risk High risk « Cord blood Non-steroids Steroids
*  Fluconazol * Voriconazole ¢ Unrelated donor * Posaconazole « Posaconazole
*  Micafungin « Posaconazole * Voriconazole + Voriconazole
* Voriconazole * lsavuconazole

* Isavuconazole
* Posaconazole

* Isavuconazole

" i h logical mali

Pagano L, Maschmeyer G, Lamoth F, Blennow O, Xhaard A, Spadea M, Busca A, Cordonnier C, Maertens J; ECIL. Primary antifungal prop
in Leukemia (ECIL). Leukemia. 2025 Jul ;39(7):1547-1557. dol 10.. 1038/541375 -025-02586-7. Epub 2025 Apr 9. PMID: 40200079; PMCID: PMC12208874

ies. Updated clinical practice guidelines by the European Conference on Infections

Rausch CR, DiPippo AJ, Jiang Y, DiNardo CD, Kadia T, Maiti A, et al. Comparison of mold active triazoles as primary antifungal prophylaxis in patients with newly diagnosed acute myeloid leukemia in the era of molecularly targeted therapies. Clin Infect
Dis. 2022 Oct 29;75(9):1503-1510. doi:10.1093/cid/ciac230.
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Jan;31(1):36-44. doi:10.1016/j.jtct.2024.10.010.

Melica G, Luna de Abia A, Shah GL, Devlin S, Corona M, Fein J, et al. Shift from widespread to tailored antifungal prophylaxis in lymphoma patients treated with CD19 CAR T cell therapy: results from a large retrospective cohort. Transplant Cell Ther. 2025

Antifungal prophylaxis: CART

Fungal infection rate: 3-15%

Risk factors ¢Prophylactic strategy?
¢ Prior treatment regimens * Fungal resistance
* Prolonged cytopenias * Druginteractions
* Anti-inflammatory drugs *  Toxicity

Individualized
approach

Antifungal prophylaxis: CART

Dominant pathogen

R [ B e s | Early post-CART
‘ections / Bacteremia 1 I I
Clostridioides difficile I Vil : < 30 days

Respiratory viruses including COVID-19 |
CMV, EBV, HHV-6 | I |

' |

Risk factors No risk factors
* Prior BMT |

Infection mitigation
approach

+ Steroids > 3 days Fluconazole

* Prolonged cytopenia

Posaconazole

/—/—_——

Severely low range

Melica G, Luna de Abia A, Shah GL, Devlin S, Corona M, Fein J, et al. Shift from widespread to tailored antifungal prophylaxis in lymphoma patients treated with CD19 CAR T cell therapy: results from a large retrospective cohort. Transplant Cell Ther. 2025

Jan;31(1):36-44. doi:10.1016/j.jtct.2024.10.010.

= Lymphocyte count g ANC
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4. HOW TO SELECT AN APPROPRIATE POPULATION FOR ANTIFUNGAL PROPHYLAXIS

hematologic malignancies for antifungal prophylaxis

Risk factors

| | |

How to select an appropriate fpopulation of patients with
0
I

High risk Moderate risk Mild risk
* AML with intensive chemotherapy e Low-risk allo-HSCT * AML with Aza-Ven and non-high
risk factors
* AML with Aza-Ven and neutropenia * CART with isolated neutropenia as risk . ) .
factor * CART with no high-risk factors
* t-AML or secondary AML ALL. HL. NHL. MM. CLL with
*  AML with FLT3i T ¢ with no
* MDS Intermediate/High treated as w 3fand Qe higl:-ris’k fact,ors '
AML with intensive chemotherapy
* High-risk allo-HSCT
* Allo-HSCT on steroids
* CART with high-risk factors
Posaconazole Fluconazole No antifungal prophylaxis
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How to select an aF i
hematologic malignancies

A IENPCDAT H et -CMVE D

TNFaCD4T late-onset cs-CMVi

MIP-1PCDAT
100% =+ Polyfunctional CD4' T22.01 cellvpl
AT =~ Polyfunctional CD4' T<2.01 cell/uL.
IENECDS T 5 p=0.04
L R ——
TNFaCDST g 5%
=2
MIP-1FCDST E
1L2°CDS'T | - o 50%
non late-sanet es-CMVI o
weekd  week8  week 12 week 24 T =
Time after allo-HSCT (week) = H
0, i
B C 3 |t [ S ——
i b [
= - 0%
'é B 304 100 150 200 250 300 350
,g i Time after allo-HSCT (days)
20

z 2 Number at risk
=
% 10 g—1a 13 13 13 13 12
H R == |7 3 3 3 3 3
Z p 0, 55 S 100 150 200 230 300 350

WanglL, Li S, Huang J, Zhang Z, Pan Z, Jiang C, Lu H, Zhang S, Cao Y, Cai X, Cai G, Hu X. Impaired CMV-specific CD4* T-cell reconstitution is associated with CMV infection after letermovir cessation. Exp Hematol. 2025 Oct;150:104859. doi:

propriate fpopulation of patients with
or antifungal prophylaxis

10.1016/j.exphem.2025.104859. Epub 2025 Jul 16. PMID: 40680812.

o-CMVi  es-CMVi Time after allo-HSCT (days)

How to select an appropriate fpopulation of patients with
hematologic malignancies fo
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Scott J, Machado A, Carvalho A, Cunha C. Harnessing host-derived biomarkers for personalized diagnosis of invasive fungal infections. Expert Rev Mol Diagn. 2025 Dec;25(12):847-858. doi: 10.1080/14737159.2025.2587613. Epub 2025 Nov 12. PMID:
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The future of propPyIaxis: new agents

Rezafungin

Mechanism: echinocandin (B-glucan synthase
inhibitor).

Candida spp., Aspergil
Pneumocystis jirovecii.
Prophylaxis potential: preclinical studies
demonstrate efficacy in prophylactlc mouse
models of invasive i

spp., and

Ibrexafungerp

Mechanism: triterpenoid (B-glucan synthase
inhibitor).

Candida spp., Aspergil
Pneumocystrs Jirovecii
Prophylaxis potential: no.
Current status FDA-approved (June 2021) for

spp., and

and Pneumocystis pneumonia.

Current status: Phase 3 trials for prevention
of invasive fungal disease in blood and
marrow transplant recipients are ongoing.
Advantages: Once-weekly dosing facilitates
outpatient management. Low drug-drug
interaction.

Rezafungin Arm (n=-308)

Week 1 2 3

TMP/SMX placebo | I 1
Day 0

Comparator Arm (n=-154)
Week 1 2 3
Rezafungin Placebo |* I I

Azole GEeSSesessssesessesesbesssRss
RISCRSISbN 1 L ]

Day 0

4
Rezafergn BN NS NEN OSSN DY SEENEEE

Azole placebo [#5 s s sl ssssnslesssnnslon

\ | didi: granted orphan drug
status by EMA for invasive candidiasis. Phase
3 trials for invasive aspergillosis are ongoing.

Oral  bi ilabili novel
mechanism avoiding cross-resistance with
azoles, and potential for combination therapy
with echinocandins.

Primary Efficacy Endpoint:

Fungal Free Survival at Day 90

5 17
|

cojes u
oes ]
120

5 12 13 17

1 I 2 L N |
L BN |
sssssiessesssiessesl

84 %0 120

*Fluconazole to start in all patients. Posaconazole optional in patients who develop GVHD per label.

Miesel L, Cushion MT, Ashbaufh A, Lopez SR, Ong V. Efficacy of Rezafungin in Prophylacti
Candidiasi: illosis, and Pr i ia. Antimis Agents Cl

Follow up

ic Mouse Models of Invasive
2021 Feb 17;65(3):€01992-20.

I
Olorofim

Mechanism: orotomide (DHODH inhibitor).
Spectrum: Aspergillus spp. (including azole-
resistant strains), Lomentospora prolificans,
Scedosporium spp., Coccidioides, and other
difficult-to-treat molds.

Prophylaxis potential: no.

Current status: Phase 2b study showed
successful global and clinical responses in
patients with invasive fungal disease who
had few or no treatment options, including
infections due to highly resistant organisms
and difficult-to-treat sites (brain, bone).

Opelconazole

. ism: Triazole (inhaled).

I
Fosmanogepix

. ism: Gwt1 inhibitor.

*  Spectrum: Aspergillus spp.
* Prophylaxis potential: yes.

*  Current status: Phase 3 studies.

*  Spectrum: Broad activity against Candida
spp. (|nc|ud|ng C auns), Asperg(Hus spp.,

and Crypmcoccus lelted actlvnty agalnst
Mucorales.

*  Prophylaxis potential: Phase 1b in AML
and neutropenia.

* Current status: Granted orphan drug
status by EMA (July 2022); phase 3 studies
ongoing for invasive candidiasis and
aspergillosis.

IV Cohort (n=10)

Primary Endpoint: Safety of FMGX IV (n=10)
(FMGX 600 mg IV QD) Secondary Endpoint: PK of FMGX & MGX IV (n=9)
Patients with
neutropenia
ALY PO Cohort (n=11) Primary Endpoint: Safety of FMGX PO (n=11)
(FMGX 500 mg PO QD) Secondary: PK of FMGX & MGX PO (n=9)
l‘—Scrccmng(D-S toD2) —-] ]4— FMGX (D3 to D16) ~i FU —i
! h—mdoscsoverMDays—J | ! 1
Day 3 Day 16 Day 23+2 Day 30+2 Day 44£2
FMGX EOT FUL FU2 FU3

[e— CT + POS (D-1t0 DI8) —»|
je——————— PK Sampling (D3 to D30) ———————>]

Safety Monitoring (

to D44) ‘i

Cornely OA, Ostermann H, Koehler P, Teschner D, Lm:jburg E, KramerdWG etal. Phase 1b safety and pharmacokinetics of intravenous

and oral fo$manogepix in patients with acute myeloi

Antimicrob C| . 2023;78(11):2645-2652.

5. CONCLUSSIONS

INDICE
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Conclussions

* Invasive fungal disease (IFD) remains a major cause of morbidity and mortality in patients with
hematologic malignancies, particularly in those with prolonged neutropenia and intense
immunosuppression.

* Primary antifungal prophylaxis should be risk-adapted, based on disease characteristics, treatment type,
host factors and local epidemiology rather than applied universally.

* Patients with highest benefit from mold-active prophylaxis include those with AML receiving intensive
chemotherapy, AML treated with azacitidine-venetoclax and prolonged neutropenia, high-risk allo-HSCT
recipients, and selected CAR-T patients with additional risk factors.

* Drug—drug interactions are a key determinant of prophylaxis choice, especially with targeted therapies
such as venetoclax, FLT3 inhibitors, calcineurin inhibitors or other QT-prolonging drugs.

* Posaconazole remains the preferred agent in many high-risk scenarios, while fluconazole or no prophylaxis
may be appropriate in lower-risk settings.

* Future strategies will likely involve more individualized prophylaxis, incorporating clinical risk stratification
and emerging antifungal agents with broader spectrum and fewer drug interactions.

Instituto de Biomedicina de Sevilla

Servicio de Hematologia
Hospital Universitario Virgen del Rocio

asociaciéon
espanola
contra el cancer
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Interacciones de los antimicrobianos y las
nuevas terapias en oncohematologia

Conflicto de intereses. José Ramon Azanza

Ha participado en sesiones, reuniones, asesorias de las siguientes empresas:

Andrémaco, Angelini, Astellas, Astra Zeneca, Baxter, Boehringer, Bial,
Biogen, Bioibérica, Cassen, Cinfa, Eisai, Esteve, Ferrer, Geiser, GSK,
Gilead, Idifarma, Leo, Menarini, MSD, Merck, Norgine, Novartis,
Nycomed, Ojer, Pfizer, Recordati, Robi, Roche, Sanofi, Seagen, Shionogi,
UCB, Zambon

jra

Interacciones de los antimicrobianos y las
nuevas terapias en oncohematologia

Indice

* Interacciones: Fisiologia y Farmacologia.
* Efectos sobre CYP450 vy proteinas de transporte:
» Antifungicos azoles.
» Farmacos oncohematoldgicos.
» Otros antiinfecciosos.
= Efectos sobre el QT.
» |nteracciones CYP450 y proteinas de transporte: ejemplos.
= Resumen/Recomendaciones.
= Nuevos medicamentos oncohematolégicos.

jra
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Azanza JR. Datos personales. Marzo 2026

Farmacocinética

* Absorcidn * Alteracion pH gdstrico

* Alteracion velocidad vaciado

* Quelacion

* Efecto de primer paso (CYP3A4, P-gp, BCRP, ........ )

* Distribucion * Desplazamiento de fijacion a proteinas

* Induccion /inhibicién de transportadores (P-gp, BCRP, .....)

* Metabolismo * Induccién/inhibicion de CYP450, UGT, ...

* Induccién /inhibicion de transportadores (p-GP, bcrp, OAT, OAT1S, ....

* Alteracion pH orina

jra
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Eliminacidon de los farmacos Vias de eliminacién

Filtracidn glomerular OAT: transportador de

. Cl I/mi aniones organicos.
OAT, OCT, GI-P, MRP, Secrecién tubular r (ml/min) OCT: transportador de

BCRP F f"' macos cationes orgdnicos.
hidrosolubles  p g, giucoproteina P

P-gp, MRP2, BCRP Excrecién intestinal Cl er (ml/min) MRP: proteina de
. multirresistencia.
Farmacos

i lubl BCRP: proteina de
Iposolubies resistencia del cdncer de

OATP: Proteina
Volumen de P
transportadora de
plasma del que I
SRIWUERIREIN \ATE: transportador de
farmaco por extrusion de farmacos y
unidad de toxinas
tiempo BSEP: bomba exportadora
de sales biliares.

OAT, OCT, GI-P, MRP, Excrecion biliar
BCRP, MDR, OATP,
BSEP

CYP450 Enzimas Fase I/ METABOLISMO

Actividad: UGT: uridin glucuronil
. transferasa.
Aumentada ’ Aumenta el Cl ‘ Ineficacia
Reducida ’ Reduce el Cl ‘ Toxicidad
Jjra
Azanza JR. Datos personales. Abril 2026.
Enzimas de Fase 1 (Oxidacién, reduccidn, ........... )

Epoxyhydrolase (EPHX), Esterase (Est),
Alcohol dehydrogenase (ADH), Aldehyde
dehydrogenase (ALDH), Dihydropirminidine
dehydrogenase (DPD), Quinone
oxydoreductase (NQO1-NADPH)

Phase 1 enzymes

| CYP450 |

Actividad variable

Polimorfismos

Interacciones:
* Induccién
* Inhibicion

https://sites.google.com/site/visualcypnet/our-company/phase-1---cyp450

jra
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Farmaco
Orina Metabolismo (CYP450 y otros) Proteinas de transporte (GI-P, BCRP, OAT......)
v Inmediato > Potencia inhibidora/inductora Y Latencia
> Velocidad de eliminacién
> Dosis
CYP3A4/P-gp Inhibidor o Inductor CYP3A4/P-gp
> Efecto de > Aclaramiento intrinseco elevado > Efecto de

primer paso

» Metabolismo “especifico”

Aumento de la
absorcion PO

' ++++

Reduccion del
aclaramiento

Aumento

Toxicidad

> IT reducido

Eliminacion

Aumento del
aclaramiento

Reduccidon

Ineficacia

primer paso

Reduccion de la
absorcion PO

Azanza JR. Datos personales. Marzo 2026.

jra

Oncohematolégicos. CYP450 y Proteinas de transporte (Fuentes: Fichas Técnicas. AEMPS. Marzo 2026)

(1/n)
Acalabrutinib
Ascinimib
Avapritinib
Belumosudil
Bortezomid
Bosutinib
Brentuximab vedotina
Busulfano
Carfilzomib

Ciclofosfamida
Crizotinib

Dacarbazina
Dasatinib
Doxurubicina
Duvelisib
Fedratinib

Gilteritinib

Glasdedig

Ibrutinib

Idelalisib

Imatinib

Inotuzumab ozogamicina
Ivosidenib

Lenalidomida

3A4  1A2 2B6 2A6 2C8 2C9 2C19 2D6 P-gp
S ID S-IH
S/IHD IH IH
S
S
S
S S
S

S
S S S S S
S/ID ID ID ID IH

S

S/IH
S S
S/IH
S/IH S/IH
S S/IH
S S IH
S S/IH
S/IH ID ID ID S
S/IH IH
S/ID ID D ID ID

S

S: sustrato. ID: inductor. IH: inhibidor. Sl: riesgo de prolongacién del QT. Intest.: intestinal.

BCRP
S-IH

Intest.

IH
S/IH

S/IH
s

MATE OCT1 OTROS Qr
S-H
S|
OCT1: IH S|
IH: OAPT1B1, S|
UGT1A1
OCT1:IH UGT1AL:ID. 2E1,
1A1:
S
IH IH: OAPT1B1-1B3,
0CT2
OCT1: IH S|
IH UGT1A9
UGT1A4
S|
Sl
UGT:ID Sl

jra
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Oncohematolégicos. CYP450 y Proteinas de transporte (Fuentes: Fichas Técnicas. AEMPS. Marzo 2026)

(11/m) 3A4 1A2 2B6 2A6 2C8 2C9 2C19 2D6 P-gp BCRP MATE 0OCT1 OTROS Qar
Midostaurina S ID ID 2E1: 1D Sl
Mitoxantrona S
Momelotinib S S:ID ID S S S IH IH OATP: S
Nilotinib S/IH S/IH S/IH S/IH S SI
Oxaliplatino SI
Pirtobrutinib S/IH IH IH IH IH UGT: S
Pixantrona IH S S/IH OCT1:S
Polatuzumab ved S S
Pomalidomida S S S
Ponatinib S IH IH Sl
Prednisona S
Quizartinib S IH IH SI
Ruxolitinib S S IH IH
Sirolimus S S
Tacrolimus S S SI
Tazemetostat S
Transretinoico Sl
Treosulfano S S
Triéxido de Arsenio S/IH SI
Venetoclax S/IH S/IH S/IH S/IH OATP1B1: IH
Vincristina S
Zanabrutinib S/id s/id IH

S: sustrato. ID: inductor. IH: inhibidor. SI: riesgo de prolongacién del QT. Intest.: intestinal. jra

Antibacterianos. CYP450 y Proteinas de transporte (Fuentes: Fichas Técnicas. AEMPS. Marzo 2026)

Sustrato Inductores Inhibidores
CYP1A2 Meropenem (débil), Norfloxacino
Rifampicina Ciprofloxacino
CYP2B6 Rifampicina
CYP2C8 Rifampicina Metronidazol
CYP2C9 Rifampicina Oritavancina (débil)
Metronidazol
CYP2C19 Rifampicina Oritavancina (débil)
CYP2E1 Isoniazida
CYP3A4 Oritavancina
Clindamicina, Delamanid, Meropenem Eritromicina
Eritromicina, Claritromicina, Cloroquina, Vaborbactam Claritromicina
Ivermectina, Retapamulina, Rifabutina Metronidazol
Roxitromicina, Rifaximina Rifampicina Diacetilmidecamicina

Oritavancina (débil) Roxitromicina
Fluoroquinolonas

UGT Rifampicina

OAT1B1 Ceftobiprole

OAT3 Amoxicilina, ampicilina, aztreonam, cefalexina, cefazolina, cefiderocol, cefixima,
cefonicid, cefpodoxima, cloxacilina, doripenem, etambutol, ertapenem, meropenem,
imipenem, penicilina G, sulbactam, vaborbactam. ira
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Antiviricos. CYP450 y Proteinas de transporte (Fuentes: Fichas Técnicas. AEMPS. Marzo 2026)

(1/3) Sustrato Inductor Inhibidor
Abacavir UGT
Aciclovir OAT1/3
Adefovir
Boceprevir 3A4, P-gp, BCRP 3A4
Brivudina Fluopirimidina deshidrogenasa F. deshidrogenasa
Bulerviritiva OATP1B1, 3A4
Cabotegravir UGT1A1, UGT1A9, P-gp, BCRP
Cobicistat 3A4 3A4, 2D6 (débil), -P-gp, BCRP,
MATE1, OATP1B1, OATP1B3

Darunavir 3A4
Dolutegravir UGT1A2, 1A3, 1A9, 3A4, P-gp, 0OCT2, MATE1

BCRP
Efavirenz 3A4, 2B6, UGT1A1, 2C9, 3A4,QT

2C19

Elbasvir 3A4, P-gp BCRP
Elvitegravir 3A4 2C9, UGT
Entecavir OCT
Entreltinib Débil: 3A4, P-gp, BCRP

jra

Antiviricos. CYP450 y Proteinas de transporte (Fuentes: Fichas Técnicas. AEMPS. Marzo 2026)

(2/3) Sustrato Inductor Inhibidor
Etravirina 3A4, 2C9, 2C19 Débil: 3A4 2C9, 2C19, P-gp
Famciclovir OAT3
Fampiridina OCT2
Fosamprenavir 3A4
Foscarnet Nefrotoxicidad
Fostemsavir 3A4, P-gp, BCRP OATP1B, BCRP
Ganciclovir OAT3
Glecaprevir P-gp, BCRP, OATP1B1, BSEP, 3A4
Grazoprevir OATP1B, CYP3Ay P-gp BCRP
Indinavir 3A4 Débil: 3A4
Lamivudina OCT
Ledipasvir P-gp P-gp, BCRP
Letermovir P-gp, BCRP, UGT OATP1B1
Lopinavir 3A4 3A4, 2C9, 2C19, UGT
Maraviroc 3A4, P-gp
Maribavir 3A4 1A2
Nevirapina 3A4, 2B6
Nirmaltrevir 3A4, BCRP 1A2, 2B6, 2C8, 2C19, UGT3A4
Oseltamivir OAT

jra
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Antiviricos. CYP450 y Proteinas de transporte (Fuentes: Fichas Técnicas. AEMPS. Marzo 2026)

(3/3) Sustrato Inductor Inhibidor
Pibrentasvir 3A4, P-gp P-gp, BCRP, OATP1B BSEP
Raltegravir UGT1A1
Remdesivir 2C8, 2D6, 3A4, OATP1B1, P-gp 1A2, 3A4 3A4, OATP1B1
Rilpivirina 3A4 P-gp, MATE2K
Ritonavir 1A2, 2C8, 2C9, 2C19 3A4, P-gp
Simeprevir 3A4, OATP1B3 OATP1B3, P-gp,

BCRP
Sofosbuvir P-gp, BCRP
Telaprevir 3A4, P-gp 3A4, P-gp
Telbivudina OoCT
Tenofovir OCT, OATP1B1
Tipranavir 3A4 3A4
Valganciclovir OAT1/3
Velpatasvir P-gp, BCRP, OATP1B, 3A4, 2C8 P-gp, BCRP, OATP1B
Zidovudina OAT1/3
Jjra

Efectos de los azoles sobre las isoenzimas de la CYP450 y sobre las proteinas de
transporte. (Fichas técnicas. Agencia Espafiola de Medicamentos y Productos Sanitarios. Marzo 2026)

Itraconazol Potente inhibidor de la CYP3A4, inhibidor de la P-gp y de la proteina
de resistencia al cancer de mama (BCRP).

Posaconazol Sustrato UDP y P-gp. Potente inhibidor de la CYP3A4 y P-gp.

Voriconazol Sustrato e Inhibidor (potente) de CYP2C19, CYP2C9 y CYP3AA4.

Isavuconazol Inhibidor moderado de la CYP3A4/5. Inductor ligero de: CYP2B6, P-
gp, OCT2 y de la UGT.

P-gp: glicoproteina P. OCT2: transportador de cationes orgdnicos 2. UGT: uridin glucuronil
transferasa.

Jra
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Inhibicion CYP3A4
(- isavuconazol)

Acalabrutinib
Asciminib
Avapritinib
Belumosidil
Bortezomib
Bosutinib
Brentuximab v.
Busulfano
Ciclofosfamida
Crizotinib
Dasatinib
Doxorubicina
Duvelisib
Fedralisib
Gilterinib
Glasdegib
Ibrutinib

Imatinib
Ivosidenib
Midostaurina
Momelotinib
Nilotinib
Pirtobrutinib
Ponatinib
Prednisona
Quizartinib
Sirolimus
Tacrolimus

T. de arsenio
Transretinoico
Venetoclax
A. Vinca
Zanabrutinib

-

INTERACCIONES DE LOS ANTIMICROBIANOS

Y LAS NUEVAS TERAPIAS EN ONCOHEMATOLOGIA

Azoles

O

Inhibicién P-gp
(- voriconazol
isavuconazol)

Brentuximab
Carfildonib
Doxorubicina
Gilteritinib
Lenalidomida
Nilotinib
Pixantrona
Polatuzumab
Pomaidomida
Sirolimus
Tacrolimus
Treosulfano
Venetoclax

Fuentes: Fichas Técnica. AEMPS. Marzo 2026 .

N

Prolonga el QT
(-isavuconazol)

Ascinimib
Avapritinib
Bosutinib
Carfilzolimb
Crizotinib
Dasatinib
Gilterinib
Inotuzunab v.
Ivosidenib
Midostaurina
Nilotinib
Oxaliplatio
Ponatinib
Quizartinib
Tacrolimus

T. Arsenio
Transretinoico

Efectos de los azoles sobre el QTc. (Fichas técnicas. Agencia Espafiola de Medicamentos y Productos Sanitarios. Marzo 2026

Itraconazol El aumento de las concentraciones plasmaticas de algunos de medicamentos puede
conducir a una prolongacion del intervalo QT y a taquiarritmias ventriculares. Esta
contraindicado.

Posaconazol Posaconazol no se debe administrar con medicamentos que sean sustratos del
CYP3A4 y que prolonguen el intervalo QTc.

Voriconazol Voriconazol debera ser administrado con precaucion a pacientes en situaciones
potencialmente proarritmicas tales como medicacidon concomitante de la que se
conoce que prolongue el intervalo QTc.

Isavuconazol

En un estudio sobre el sindrome de QT en sujetos humanos sanos, F

Farmacos oncohematolégicos que producen prolongacion del QTc. (Fichas técnicas. AEMPS. Marzo 2026)

Asciminib
Avacitinib
Bosutinib
Carfilzomib

Crizotinib
Dasatinib
Gilterinib

Inotuzumab

Ivosidenib
Midostaurina
Nilotinib
Oxaliplatino
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Ponatinib
Quizartinib
Tacrolimus
T. arsenio

jra

Transretinoico
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Definido Posible Condicional
Amiodarona Inotuzumab v.  Adenosina Gadobutrol  Prucaloprida Amantadina Posaconazol NIVEL DE EVIPENC_IA: (D): Riesgo definido
Anagrelida Ivosidenib Agomelatonina Granisentron Retigabina Amfotericina B Quetiapina de TdP: La evidencia apoya que estos

8 g |4 p . . .
Arsénico Levofloxacino  Alfuzosina Imipramina  Rilpivirina Amisulpirida  Ranolazina f?rmacos alargan el intervalo QT y‘t.lenen
Avapritinib Levomepromaz. Apomorfina Imatinib Rispridona Amitriptilina Ritonavir riesgo _de 'cau?ar Tdp, cuar‘do se utilizan
Azitromicina Levosulprida  Aripiprazol Lantano Rupatadina Atazanavir Sertralina en las indicaciones autorizadas. (P):
Bosutinib Metadona Asenapina Lapatinib Saquinavir Bendroflumet. Solifenacina | Riesgo posible de TdP: La evidencia apoya
Carfilzomib Midastaurina ~ Atomoxetina  Lenvatinib  Sertindol Difenhidramina Torasemida | due estos fdrmacos pueden causar
Cilostazol Moxfiloxacino  Bambuterol Leuproleina  Sildanafilo Doxepina Trazodona prolongacidn del intervalo QT, pero no
Ciprofloxacino  Nicardipino Bendamustina Litio Sorafenib Esomprazol Voriconazol | hay evidencias suficientes de que tengan
Citalopram Ondansentron Bortezomib Lopinavir Sunitinb Fluoxetina Ziprasidona | riesgo de causar TdP, cuando se utilizan
Claritromicina  Oxilaplatino Buprenorfina  Maprotilina  Tacrolimus Fluvoxamina en las indicaciones autorizadas. (C):
Cloroquina Pentamidina  Capecitabina  Mequitazina Tadalafio Furosemida Riesgo condicional de TdP: La evidencia
Clorpromazina  Pimozida Clomipramina Mirabegron Tamoxifeno  Galantamina apoya que estos farmacos alargan el
Dasatinib Procainamida  Clozapina Mirtazapina Telitromicina Hidroclortizida intervalo QT y aumentan el riesgo de TdP,
Disoporamida Propranolol Crizotinib Mizolastina  Tetrabenazina Hidroxicina pero sélo en determinadas circunstancias
Domperidona Quizartinib Degarelix Nilotinib Tiaprida Hidroxiclorog. (dosis excesivas, interacciones con otros
Donepezilo Roxitromicina  Desloratadina  Norfloxacino Tizanidina Indapamida farmacos, etc.). (*): FArmacos no
Droneqarona Salbutamol Dexm.edetomldl.Nortrlpt.llma Tolterod.ma. Itracona.lzol incluidos en el listado AZCERT, incluidos
Dr'operl'dt.)I Salmeterol Ebas.tma Ofl.oxa'cmo Tr?n?retm?lco Ivrabadina en (10) y/o ficha técnica. (**): Farmaco
Erlt.romlcma Servoflurano Efz?ylrepz Oxm.)cma. Trlmlpramlna Ketoconazol incluido en el listado AZCERT de farmacos
Escitalopram Sotalol Erilibulina Oxaliplatino  Trospio Lansoprazol . . .

S o S L ) ) con riesgo especial que se deben evitar

Fencainida Sulridina Espiramicina Paliperidona Vardenafilo Loperamida . .
Fluconazol Terbutalina Famotidina Palonosent. Vemurafenib  Metronidazol en pa’CI.entes con Sindrome de QT largo
Formoterol Terlipresina Fesoterodina  Panopanib  Venlafaxina Mifepristona congenito.
Gilteritinib Vandetanib Fingolimod Pasideotida Vernakalant  Olanzapina
Haloperidol Flufenazina Perfenazina  Vinflumina Omeprazol Chrome extension:// efaidnbmnnnibpcajpcglclefindmkaj /https://cadime.es/
Indacaterol Flupentixol Prometazina Paroxetina  jmages/documentos_archivos_ web/BTA/2017/CADIME_BTA_32_02.pdf-

(Actualizado marzo 2026)

Azoles. Prolongacion de QT. Torsades de Pointes.

Panos G, Velissaris D, Karamouzos V, Matzaroglou C, Tylianakis M. Long QT Syndrome Leading to Multiple Cardiac Arrests After
Posaconazole Administration in an Immune-Compromised Patient with Sepsis: An Unusual Case Report. Am J Case Rep. 2016 Apr
29;17:295-300.

Eiden C, Peyriéere H, Tichit R, Cociglio M, Amedro P, Blayac JP, Margueritte G, Hillaire-Buys D. Inherited long QT syndrome revealed by
antifungals drug-drug interaction. J Clin Pharm Ther. 2007 Jun;32(3):321-4.

Brown JD, Lim LL, Koning S. Voriconazole associated torsades de pointes in two adult patients with haematological malignancies. Med
Mycol Case Rep. 2014 Mar 13,4:23-5

Elbey MA, Cil H, Onturk E, Islamoglu Y. QTc prolongation and torsade de pointes ventricular tachycardia in a small dose voriconazole
therapy. Eur Rev Med Pharmacol Sci. 2012 Jan;16(1):100-2

Aypar E, Kendirli T, Tutar E, Cift¢i E, Ince E, lleri T, Atalay S. Voriconazole-induced QT interval prolongation and torsades de pointes. Pediatr
Int. 2011 Oct;53(5):761-763.

Reinhold JA, Sanoski CA, Russo AM, Cooper JM, Spinler SA. Torsades de pointes associated with methadone and voriconazole. BMJ Case
Rep. 2009,;2009. pii: bcr07.2009.21189.

Barreto JN, Cullen MW, Mara KC, Grove ME, Sierzchulski AG, Dahl NJ, Tosh PK, Dierkhising RA, Patnaik MM, Ackerman MJ. QT prolongation
in patients with acute leukemia or high-risk myelodysplastic syndrome prescribed antifungal prophylaxis during chemotherapy-induced
neutropenia. Leuk Lymphoma. 2019 Dec;60(14):3512-3520.

Philips JA, Marty FM, Stone RM, Koplan BA, Katz JT, Baden LR. Torsades de pointes associated with voriconazole use. Transpl Infect Dis.
2007 Mar;9(1):33-6.

Alkan Y, Haefeli WE, Burhenne J, Stein J, Yaniv |, Shalit I. Voriconazole-induced QT interval prolongation and ventricular tachycardia: a non-
concentration-dependent adverse effect. Clin Infect Dis. 2004 Sep 15,39(6):e49-52.

Eiden C, Peyriere H, Tichit R, Cociglio M, Amedro P, Blayac JP, Margueritte G, Hillaire-Buys D. Inherited long QT syndrome revealed by
antifungals drug-drug interaction. J Clin Pharm Ther. 2007 Jun;32(3):321-4.
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Brentuximab/Vedotina y azoles

€ s Brentuximab vedotin is an antibody-drug conjugate (ADC)

= S Wah Kewoconazole that selectively delivers monomethyl auristatin E (MMAE)

§ : into CD30-expressing cells. This study evaluated the CYP3A-
g e . .Rle.sgo d? aumento de Ia_ . mediated drug-drug interaction potential of brentuximab

§ '"c'def‘c'a de neutropem.a. Ajustar vedotin and the excretion of MMAE.

z la dosis en caso de necesidad. . .

g i e e Two 21-day cycles of brentuximab vedotin (1.2 or 1.8 mg/kg
= técnica. AEMPS. Marzo 2026 intravenously) were administered to 56 patients with CD30-

positive hematologic malignancies.
o 0 1 2 3 4 56 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21

E ——c * The ADC Tmax and t1/2 were similar with and without

- i i DO concomitant ketoconazole.

?Z, *  For MMAE, the AUCO0->> GMR and the corresponding 90% CI
s were 1.34 and 0.98-1.84 and the Cmax GMR and

g corresponding 90% Cl were 1.25 and 0.90-1.72. The MMAE
8 Tmax and t1/2 were similar with and without concomitant
S ketoconazole.

= * Using a model based-approach to account for the MMAE

0143 period effect, the adjusted GMR (90% Cl) for MMAE AUCQ-oo
0 1 2 3 4 5 6 7 8 9 101 12 13 14 15 16 17 18 19 20 21 . .
Time (days) was 1.73 (1.22, 2.46) with concomitant ketoconazole.

Han TH, Gopal AK, Ramchandren R, Goy A, Chen R, Matous JV, Cooper M, Grove LE, Alley SC, Lynch CM, O'Connor OA. CYP3A-mediated drug-drug interaction
potential and excretion of brentuximab vedotin, an antibody-drug conjugate, in patients with CD30-positive hematologic malignancies. J Clin Pharmacol.
2013 Aug;53(8):866-77..

Jra

Crizotinib y azoles

A B The geometric mean area under the plasma
3 e A A ) SRS ) concentration—-time curve (AUC) of crizotinib
g Crizotinib alone (Sthand 95th) £ 290 Crizotinib alone (Sth and 95th) )
B o Crizotinib +voriconazole (mean) & 50 Crizotinib +1 le (mean) was increased by 84%, 58%, and 79% when
H Crizotinib +voriconazole (Sth and 95th) § Crizotinib +luconazole (sthand 95th) | coadministeredwith voriconazole, fluconazole,
1% e 100 or itraconazole at multiple doses, respectively.
g 100 | g (voriconazole>itraconazole>fluconazole).
g sof g
17z} 7]
S < -
o 0!} 5 i = = o T .

0 40 80 120 160 0 40 80 120 160

Time (h) Time (h)

N
3

- Crizotinib alone (mean)

En consecuencia, se debe evitar el uso concomitante de
....Crizotinib alone (5th and 95th)

s fe (mean) inhibidores potentes de CYP3A (incluidos, entre otros,
\
Crizotinib +i e (Sth and 95th) itraconazol, ketoconazol, posaconazol y voriconazol), a menos

N
8

que el beneficio potencial para el paciente supere el riesgo, en
cuyo caso se debe vigilar estrechamente a los pacientes para
detectar acontecimientos adversos de crizotinib. Crizotinib
(Xalkori). Ficha técnica. AEMPS. Febrero 2026.

100

Plasma concentration (ng/mL) o
8

Chen L, Li L, Chen W. Use of Modeling and Simulation to Predict the Influence of Triazole Antifungal Agents on the Pharmacokinetics of Crizotinib. Clin
Pharmacol Drug Dev. 2022 Jun;11(6):724-733. doi: 10.1002/cpdd.1049. Epub 2022 Jan 7. PMID: 34995400. jra
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Ivosidenib y azoles

lvosidenib: ribsovo (Ivosidenib). Ficha técnica .
AEMPS. Marzo 2026

R —=&— Group A: Control * Sustrato CYP3A4
—&— Group B: Voriconazole
—&— Group C: Itraconazole Induce CYP3A? .
5000 ~ —w—Group D: Fluconazole  * Puede producir prolongacion del
espacio QT
2 4000 - , , —
£ Si no se puede evitar el uso de inhibidores
(=] a
£ moderados o potentes del CYP3A4, la dosis
& 9000 recomendada de ivosidenib se debe reducir a
g 250 mg (1 comprimido de 250 mg) una vez al
§ 2000 4 dia. Tibsovo (Ivosidenib). Ficha técnica . AEMPS.
5 Marzo 2026.
(@]
1000 -
0+
T ¥ T € T L T ¥ T % T L T v T & T L T L |
0 5 10 15 20 25 30 35 40 45 50
Time (h)

Bolleddula J, Ke A, Yang H, Prakash C. PBPK modeling to predict drug-drug interactions of ivosidenib as a perpetrator in cancer patients and qualification of
the Simcyp platform for CYP3A4 induction. CPT Pharmacometrics Syst Pharmacol. 2021 Jun;10(6):577-588.

Jra

Ivosidenib y azoles
Methods:

Patients treated with ivosidenib and concomitant triazole with at least one serum trough level were
included. Subtherapeutic levels were defined as posaconazole <700 ng/mL and voriconazole <1.0 pg/mL.
The incidences of breakthrough invasive fungal infections and QTc prolongation were identified at least 5
days after initiation of ivosidenib with concomitant triazole.

Results:

* Seventy-eight serum triazole levels from 31 patients receiving ivosidenib-containing therapy and
concomitant triazole were evaluated. Of the 78 concomitant levels, 47 (60%) were subtherapeutic
(posaconazole: n = 20 of 43 [47%]; voriconazole: n = 27 of 35 [77%]).

* Compared to levels drawn while patients were off ivosidenib, median triazole serum levels during
concomitant ivosidenib were significantly reduced.

* There was no apparent increase in incidence of grade 3 QTc prolongation with concomitant azole
antifungal and ivosidenib 500 mg daily.

Ivosidenib induce el CYP3A4 y podria, por lo tanto, disminuir la exposicion sistémica a los sustratos del CYP3A4. Los

pacientes deben ser monitorizados para detectar la pérdida de eficacia antiftingica si no se puede evitar el uso de
itraconazol o ketoconazol . Tibsovo (Ivosidenib). Ficha técnica . AEMPS. Marzo 2026>

Dinh A, Savoy JM, Kontoyiannis DP, Takahashi K, Issa GC, Kantarjian HM, DiNardo CD, Rausch CR. Ivosidenib significantly reduces triazole levels in patients
with acute myeloid leukemia and myelodysplastic syndrome. Cancer. 2026 Feb 10. doi: 10.1002/cncr.35251. Epub ahead of print. PMID: 38340331.
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Azoles/Inmunosupresores

This report summarizes phase 1 studies that evaluated pharmacokinetic interactions between the novel triazole
antifungal agent isavuconazole and the immunosuppressants cyclosporine, mycophenolic acid, prednisolone, sirolimus,
and tacrolimus in healthy adults.

Table 5. Interactions Between Triazole Antifungals and the Immunosuppressants Cyclosporine, Sirolimus, and Tacrolimus

CYP3A4 Substrate [savuconazole Fluconazole [traconazole Posaconazole Voriconazole
Contraindicados

Cyclosporine PR 1234 pLP8 foeld I H
Sirolimus pIE 134708 NA PIgH Ik
Tacrolimus 1Ly NA 15600 136 4
NA, not applicable.

*Fold increases in area under the,plasHa Gesrenation-time curve, ddeladosis  ddeladosis
Fold increases in trough concemiistiantlosis? 70-85% 80-90%

“Increase observed, but fold change not reported.

Groll AH, Desai A, Han D, Howieson C, Kato K, Akhtar S, et al. Pharmacokinetic Assessment of Drug-Drug Interactions of Isavuconazole With the
Immunosuppressants Cyclosporine, Mycophenolic Acid, Prednisolone, Sirolimus, and Tacrolimus in Healthy Adults. Clin Pharmacol Drug Dev. 2017
Jan;6(1):76-85. jra

Quizartinib y azoles

Ninety-three healthy subjects were randomised; 86 completed the study. When administered with
ketoconazole, geometric mean ratios (90%confidence interval) for quizartinib maximum observed
plasma concentration (Cmax) and area under the plasma concentration—-time curve (AUC) from time
0 extrapolated to infinity were 117% (105%, 130%) and 194% (169%, 223%), respectively, vs
quizartinib alone.

:

Debe reducirse la dosis de quizartinib si no se puede evitar el
uso concomitante con inhibidores potentes de CYP3A, entre
los que se encuentran voriconazol, posaconazol e itraconazol.
Produce prolongacion QT.
4 Quizartinib (n = 29) VANFLYTA (Quizartinib). Ficha técnica. AEMPS. Febrero 2026
—e— Ketoconazole + Quizartinib (n = 29)
~&— Fluconazole + Quizartinib (n = 28)
- - - LLOQ (2.00 ng/mL)

§

-
o

Quizartinib Plasma Concentration (ng/mL)

0 24 72 120 168 216 264 312 360 408 456 504
Time Postdose (h)

Li J, Kankam M, Trone D, Gammon G. Effects of CYP3A inhibitors on the pharmacokinetics of quizartinib, a potent and
selective FLT3 inhibitor, and its active metabolite. Br J Clin Pharmacol. 2019 Sep;85(9):2108-2117.

53
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Zanabrutinib y azoles

La administracién concomitante de dosis multiples de
los inhibidores potentes de CYP3A voriconazol y

(B) ~eo— Zanubrutinib 320 mg QD alone claritromicina en pacientes con neoplasias malignas
-m— Zanubrutinib 80 mg QD + Voriconazole  de linfocitos B aumento las exposiciones a

0 —e— Zanubrutinib 80 mg QD + Clarithromycin  zanubrutinib en 3,30 veces y en 1,92 veces para el
600+ _ AUC, ,,, normalizada para la dosis y en 3,29 veces y
g 2,01 veces para la C,,;, normalizada para la dosis,

2 500- respectivamente

<

'% 400- En caso de que se deba utilizar un inhibidor

g potente de CYP3A (p. ej., posaconazol,

§ 300+ voriconazol, ketoconazol, itraconazol,

2 claritromicina, indinavir, lopinavir, ritonavir,

§ e telaprevir), se debe reducir la dosis de

2 4 00. zanubrutinib a 80 mg (una capsula) durante el

uso de inhibidor. Se debe vigilar al paciente con

0- frecuencia para detectar toxicidad y seguir las

0 2 4 6 8 ‘M directrices de modificacion de la dosis. Brukinsa
Time (hours) (Zanubrutinib). Ficha técnica. AEMPS. Febrero 2026

Tarig B, Ou YC, Stern JC, Mundra V, Wong Doo N, Walker P, Lewis KL, Lin C, Novotny W, Sahasranaman S, Opat S. A phase 1, open-label, randomized drug-drug
interaction study of zanubrutinib with moderate or strong CYP3A inhibitors in patients with B-cell malignancies. Leuk Lymphoma. 2023 Feb;64(2):329-338.
doi: 10.1080/10428194.2022.2150820. Epub 2022 Dec 8. PMID: 36480811.

jra

Ibrutinib. Interacciones

10,000
=3 Cou
- AUC,.

A = brutind alone

B = Wiith ketoconazole
C = With rifampin

D = With grapefruit juice

AUC,,,, ng.n/mL

Figure 3. Mean (SD) AUCj,s and Cax of ibrutinib following oral
administration of ibrutinib alone and in combination with

ketoconazole, rifampin, or grapefruit juice; data dose normalized to
560 mg.

de Jong J, Skee D, Murphy J, Sukbuntherng J, Hellemans P, Smit J, de Vries R, Jiao JJ, Snoeys J, Mannaert E. Effect of CYP3A perpetrators on ibrutinib

exposure in healthy participants. Pharmacol Res Perspect. 2015 Aug;3(4):e00156. doi: 10.1002/prp2.156. Epub 2015 Jun 24. PMID: 26171235;
PMCID: PM(C4492731.

j r[;ra
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Modificaciones a las recomendaciones 2026 (1)

Busulfano
Se ha descrito reduccion del aclaramiento de busulfano con aumento de las concentraciones por probable inhibicion de

la actividad de las FMO3 producida por voriconazol. Se recomienda precaucion. £/-Serafi I, Terelius Y, Abedi-Valugerdi M, Naughton
S, Saghafian M, Moshfegh A, et al. Flavin-containing monooxygenase 3 (FMO3) role in busulphan metabolic pathway. PLoS One. 2017 Nov
9;12(11):0187294. .

Citarabina Doxorubicina
Se ha descrito un paciente que presenté eritema palmoplantar en el que se sospeché la implicacion de voriconazol y la

posible alteraciéon del metabolismo de citarabina y doxorrubicina (Tavakoli-Ardakani). ic pathway. PLoS One. 2017 Nov
9;12(11):e0187294. doi: 10.1371/journal.pone.0187294. Erratum in: PLoS One. 2017 Dec 19,12 (12 ):e0190181. .

Dasatinib

En ratas, voriconazol y posaconazol aumentan el AUC dasatinib 4,12 veces, con el correspondiente riesgo de toxicidad.
Luo X, Xue X, Li T, Zhang Y, Huang L, Cheng G. Differential Impacts of Azole Antifungal Drugs on the Pharmacokinetic Profiles of Dasatinib in Rats by LC-MS-
MS. Curr Drug Metab. 2020,;21(13):1022-1030.

Docetaxel

Se describe un aumento de las AUC, en ratas, al administrar docetaxel combinado con voriconazol.
Pei X, Li P, Jiang W, Sun Y, Lu L, Ding F, Wang G, Hao K. A robust LC-MS/MS method for the simultaneous determination of docetaxel and voriconazole in rat
plasma and its application to pharmacokinetic studies. Biomed Chromatogr. 2018 Aug;32(8):e4246.

Ruxolitinib:
Inhibicion del metabolismo de ruxolitinib por voriconazol con aumentos de Ci,.y, T1/2, AUCpg, Y AUC;¢ de ruxolitinib del

50,4%, 81,3%, 110,1%, y 118,3%, respectivamente. Se recomienda reducir la dosis y monitorizar la respuesta clinica. zhao
Y, Chen P, Dou L, Li F, Li M, Xu L, et al. Co-Administration with Voriconazole Doubles the Exposure of Ruxolitinib in Patients with Hematological Malignancies.
Drug Des Devel Ther. 2022 Mar 25;16:817-825.

Jra

Modificaciones a las recomendaciones 2026 (2)

Venetoclax

* Se ha estimado que voriconazol aumenta la exposicion de venetoclax entre 4,5 y 9,6 veces, dependiendo del
polimorfismo CYP2C19. Se sugiere reducir la dosis de venetoclax a 100 mg. Dong J, Liu SB, Rasheduzzaman JM, Huang CR, Miao LY.
Development of Physiology Based Pharmacokinetic Model to Predict the Drug Interactions of Voriconazole and Venetoclax. Pharm Res. 2022 Aug;39(8):1921-
1933.

* Un paciente tratado con voriconazol que toleré el inicio de la dosis con venetoclax de 10 mg con un incremento
paulatino hasta los 50 mg una vez al dia, en el dia 9. krapfl A, McLeod C, Myers R, Venugopal B, Seddon A. Venetoclax ramp-up with concurrent
voriconazole in a patient with chronic lymphocytic leukemia. J Oncol Pharm Pract. 2022 Dec;28(8):1898-1901).

* Se recomienda la MNP de venetoclax al administrar posaconazol. pe Gregori s, Gelli E, Capone M, Gambini G, Roncoroni E, Rossi M,
eet al. Pharmacokinetics of Venetoclax Co-Administered with Posaconazole in Patients with Acute Myeloid Leukemia. Pharmaceutics. 2023 Jun 8;15(6):1680.

* Venetoclax es eliminado a través de la OATP1B-que es inhibida, por algunos azoles circunstancia que puede justificar

la presencia de concentraciones elevadas del antineoplasico. Eisenmann ED, Garrison DA, Talebi Z, Jin Y, Silvaroli JA, Kim JG, Sparreboom A,
Savona MR, Mims AS, Baker SD. Interaction of Antifungal Drugs with CYP3A- and OATP1B-Mediated Venetoclax Elimination. Pharmaceutics. 2022 Mar
23;14(4):694..

e Se recomienda la MNP las concentraciones de venetoclax (érango?). Tang Y, Li S, Rao P, Yu W, Jiang X, Liu J. Therapeutic Drug
Monitoring: A New  Hope for Individualised Treatment  with  Venetoclax. — Curr Drug  Targets. 2025;26(12):867-878.  doi:
10.2174/0113894501376271250710221018. PMID: 40676794.

Vincristina
En 29 pacientes tratados con vincristina, que recibieron de forma asociada voriconazol con una reduccién media de la

dosis del 46,5%, se describé mayor incidencia de reduccion del peristaltismo. Harnicar s, Adel N, Jurcic J. Modification of vincristine
dosing during concomitant azole therapy in adult acute lymphoblastic leukemia patients. J Oncol Pharm Pract. 2009 Sep;15(3):175-82. doi:
10.1177/1078155208101959. Epub 2009 Mar 12. PMID: 19282418.
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Ajuste de dosis de venetoclax*. Inhibidores del CYP3A4 Venclyxto (Venetoclax). Ficha técnica. AEMPS. Noviembre 2023

Dosis convencional: LLC LMA
Sem 1: 20 mg; Sem. 2: 50 mg; Sem.  Dia 1: 100 mg; Dia 2: 200 mg; Dia 3:
Dosis inicial: 3: 100 mg; Sem. 4: 200 mg. Sem.:5: 400 mg.
400 mg
Dosis mantenimiento: 400 mg/ dia
Inhibidores potentes (posaconazol, itraconazol, voriconazol, ...... ):
Dosis inicial: Contraindicado Dia 1: 10 mg; Dia 2: 20 mg; Dia 3: 50

mg; Dia 4: 100 mg.

Dosis mantenimiento: Reducir la dosis a 100 mg o menos del 75%

Inhibidores moderados (isavuconazol, .....................:

Dosis inicial:
Reducir la dosis un 50%
Dosis mantenimiento:

*Comprimidos: 10, 50 y 100 mg. jra
Interacciones Evitar Precaucion |S. R
azoles/oncohematolégicos Evitar | Precaucién |S. R| [Sitolimus I,P,V Isa

Evitar | Precaucion (S. R| |ldelalisib I, P,V Isa| [Tacrolimus I,P,V QT Isa
Acalabrutinib | I, P,V (2) Isa | [matinib I,PV,QT |lsa| [Tazemetostat I,P,V
Ascinimib L P,V (QT) | Isa Inotuzumab Qr Isa Isa: Dosis:
Avapritinib P,V |isa: Dosis (3) ozogamicina : reducir un
Belumosudil PV oa Ivosidenib I, P, V. Dosis: Qr Isa 50%
Bortezomid PV |lsa 250 mg/dia Transretinoi. QT Isa
Bosutinib Pv.ar Isal D,osi5' Lenalidomida P Isa| [Treosulfano I,P,V Isa
T red.u—cir ur; Midostaurina I,P,V,QT |lIsa| [T.de arsenio I,P,V Isa
50% Momelotinib P,V Isa| [Venetoclax I, P, V. Evitar| Isa. Dosis: -
Brentuximab P \0/ oo | [Nilotinib L, PV Isa o ajustarla | reducirun
doti T Oxaliplatino Qr Isa dosis (5) 50%
\ée oltflna neultrsp\?nla I Polatuzumab l,PV Isa| [Vinca A. I,P,V Isa
usulfano , P, sa - — - -
Carfirorh an vedotina Zanabrutinib I, P,V o Dsis:| Isa. Dosis:
Ciclofosfamida I,P,V, lIsa Ponatinib P V. D0§IS: Isa 80 mg/dia | 160 mg/dia
Crizotinib 1PV —— Isa 30 mg/dla' Precaucion: Vigilar la eficacia y EA. QT: prolongacién del QT.
— ] Qr (2): I: itraconazol, P: posaconazol. V: voriconazol. Isa:
Dasatink LB o) 2 | Prednisona LAYV Isa i(saa)VLthc?inaw:' dosis de 300 a 100 de 200 50
ici : T : Reducir la dosis de a mg o de mga 50 mg.
goxu;ui:c'na PV LPV :Sa szartlnlt? L, PV (4) ar Isa (4): Reducir la dosis desde 26,5/35,4 mg a 17,7 o desde 53
uvelisi » Py Ve Sa | |Revumenib |I, P,V 0 160 mg a 26,5 mg.
Dosis: 15 mg/z vd (5): Inhibidor potente: Inicio y fase de ajuste: LLC: evitar.
m /dia — LMA: dia 1: 10 mg, dia 2: 20 mg, dia 3: 50 mg. dia 4: 100
— 8 - Ruxolitinib I,P,V. Isa|  mgomenos. Dosis de mantenimiento: LLC y LMA: Dosis
Ibrutinib l, P, V. Isa. Dosis: | Isa Dosis: 100 mg /dia 0 menos (un 75% como minimo si ya se
dEv!tarlzo 280 mg reducir un ?Oz?siﬁscg%por otros motivos). Inhibidor moderado: reducir la
osis: :
i 50%
mg/dia > jra

Fuentes: Fichas Técnicas. AEMPS. Abril 2026
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Azoles y anticoagulantes orales

Sustrato Voriconazol Posaconazol Isavuconazol
Acenocumarol | CYP2C9 Precaucion Sin cambios Sin cambios
Warfarina CYP2C9 Precaucion Sin cambios Sin cambios

Sin cambios. P.

Edoxaban Gl-P Sin cambios Dosis: 30 mg/d | Sin cambios. P.

Sin cambios. P.

Dabigatran Gl-P Sin cambios Precaucion Sin cambios

AEMPS. Fichas técnicas. Abril 2023

jra

Inhalacién de casi 10 a 20% e
Pulmones
fannge
Circulacién
Absorcién de general

Deglucion de entre 80 y 90% tubo digestivo

(espaciador/colutorio) -
* Tubo

CYP3A4

Inactivacion de
“primer paso™ Efectos secundarios

hepatico generalizados
Fuente: Dennis L. Kasper, Anthony S. Fauci, Stephen L. Hauser, Dan L. Longo, ). Larry Jameson, Joseph Loscalzo:

Harrison. Principios de Medicina Interna, 19e: www.accessmedicina.com
Derechos © McGraw-Hill Education. Derechos Reservados.

Far inética de los corti ides inhalados. GI, tubo digestivo (gastrointestinal); MDI, inhalador con dosimetro (metered-dose inhaler).
Mc De: ENFERMEDADES DEL APARATO RESPIRATORIO, Harrison. Principios de Medicina Interna, 19e
Graw Citacién: Kasper D, Fauci A, Hauser S, Longo D, Jameson J, Loscalzo J. Harrison. Principios de Medicina Interna, 19e; 2016 En:
Hill httpz/harrisonmedicina.mhmedical.com/Downloadimage.aspx?image=/data/books/1717/harrison_ch309_fig-309-
E dluca tion 07.png&sec=1 47744946&BookID-1717&ChaplerSecID 114867251&imagename= Recuperado: October 26, 2017
Copyright © 2017 McGraw-Hill Education. All rights ved
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Budesonida/Voriconazol P=0.0037

This prospective crossover study
was conducted to evaluate what
effect two commonly used
antifungal agents, fluconazole, and
voriconazole, would have on the
trough (Cmin) and peak (Cmax)
levels of budesonide in adult
patients who had undergone allo-
HSCT who subsequently developed
clinical Gl GVHD.

Fifteen subjects were enrolled and
nine completed the study and were
evaluable.

Cmin

Cmax

T T
Off Voriconazole On Voriconazole Off Voriconazole On Voriconazole

Figure 2.
Plots of budesonide Cmax and Cmin values in the absence or presence of voriconazole
(Cmax and Cmin values in mcg/dl)

Hughes TE, Stansfield L, Kumar P, Worthy T, Tian X, Childs RW. A prospective evaluation on the interaction of fluconazole and voriconazole on serum
concentrations of budesonide in patients treated for gastrointestinal GVHD. Bone Marrow Transplant. 2020 Jun;55(6):1085-1092.

Manejo de los antimicrobianos junto a los
nuevos medicamentos en
oncohematologia

Antibacterianos Antiviricos Antifungicos (3A4/QT)

Evitar: rifampicina, Evitar: IP, ITINA, Evitar/precauciones:
macrdlidos (3A4), nirmaltrevir, Itraconazol,

fluoroquinolonas (3A4) remdesivir voriconazol,
posaconazol

jra
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Oncologia. Nuevos medicamentos (viarzo 2026)

Afatinib (Sustato P-gp, BCRP) Gefitinib (Sust. CYP3A4, 2D6)
Apitolisib Itacitinib (Sust. CYP3A4)
Buparlisib (Sust. CYP3A4) Lenvatinib (QT)
Cabozantinib (Sust. CYP3A4, QT) Osimernib (QT)
Cediranib (R) Pexidartinib (Sust. CYP3A4)
Copanlisib (Sust. CYP3A4) Sonidegib (Sust. CYP3A4)
Dactolisib (QT) Taselisib
Entospletinib Vemurafenib (Ind. CYP3A4, inh 1A2)
Gedatolisib (QT) Voxalisib

Voxelotor (inh. CYP3A4)

iMuchas gracias!

Jra
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TALLER. INFECCIONES EN LEUCEMIAS AGUDAS

OBJETIVOS

* Disponer de una perspectiva que ayude a comprender el manejo recogido
en las principales guias

* Revisar y actualizar los puntos criticos en el manejo de estos pacientes
* Tratamientos profilacticos ( antibacterianos, antifungicos, antivirales)
* Interpretacion pruebas microbioldgicas
* Duracion del tratamiento antibidtico
* El reto de los organismos multirresistentes
* Los “nuevos neutropénicos” ( pacientes ambulantes Ven/AZA)
* Recomendaciones manejo virus respiratorios ( incluido Covid-19)

* Todo lo anterior debe consolidar nuestra practica asistencial y mantener un
espiritu critico que ayude a seguir mejorando nuestros resultados clinicos

PERSPECTIVA HISTORICA

Década 70 Década 80 Década 90
Agentes P aeruginosa Candidas Prevalencia Gram+ Prevalencia Gram+ Equilibrio G+/G- Aumento G-
. Gram neg Aumento G+ Aspergilosis Fusarium
Infecciosos BlksEES
Mucorales
Farmacos Ceftazidima Ceftazidima Carbapenems Voriconazol Posaconazol Isavuconazol
Anfotericina B deox. Fluconazol Teicoplanina Caspofungina Micafungina Rezafungina
Anfotericina B Anfo B lipos. Levofloxacino
Vancomicina Anidulafungina Linezolid
Voriconazol
Ciprofloxacino
Cefepime
Dgto Automatizacién TAC Galactomanano PCR Microbioma
hemocultivos Signo del Halo Beta-d-Glucano Microbial cell-free DNA
Sindromes Fiebre neutropénica Candidiasis IFI
. . Ectima gangrenoso hepatoesplénica
Clinicos Infecciones cateter
“|SSUGS" Neutropenia por QT Accesos venosos Obras Multirresistencias Ven/Aza
permanentes VHC COVID pandemia

61



TALLER. INFECCIONES EN LEUCEMIAS AGUDAS

CASO CLINICO

* Vardén de 77 anos con AP de Cl con 2 stent colocados 2021, HTA en
tratamiento con enalapril, DM tipo Il en tratamiento con metformina.
Nuevo diagnéstico de LAM (NMP1+, IDH2+, FLT3ITD-, IDH1-, TP53-, ),
Cariotipo normal, ECOG 1, Hb: 9,7 g/L, L: 12.6 x 10°/L (82% blastos,
Neutrdéfilos 0,6 x 10°/L ), Plaquetas: 18 x 10°/L, CrCl: 62ml/min, ALT: 23, FA:

123, GGT; 32. Afebril. Ingresa para iniciar tratamiento y soporte
hemoterapico.

* ¢Realiza/ria usted cultivos de colonizacion (nasal, heces etc)?

Screening Cultivos Colonizacion

* No hay ningun estudio robusto que confirme su utilidad de forma

generalizada aunque pueden resultar de ayuda en situaciones
concretas.

* Su realizacion no esta incluida en ninguna guia
e ¢Cual es su objetivo?

* Averiguar si el paciente esta colonizado por organismos multirresistentes
» ¢En que circunstancias son mas utiles?

* Paciente que ha recibido tratamientos previos en las ultimas semanas

* Paciente que ha estado hospitalizado o cirugia previa en las Gltimas semanas
y especialmente si estuvo en una UCI

* Paciente que no responde o empeora tras tratamiento empirico
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Screening Cultivos Colonizacion

MACPHAIL ET AL. 985

JHa

TABLE 2 Prophylaxis and empiric treatment of febrile neutropenia.
ANZ (n=20) Canada (n=14) UK (n=30) Europe (n=21)  Total (n=85) I3

Routine MDRO screening performed

MRSA 7 (35%) 13(93%) 18 (60%) 14 (67%) 52 (61%) 0.01
ESBL 8(40%) 5(36%) 8(27%) 15 (71%) 36 (42%) 0.01
CRO 7 (35%) 3(21%) 13 (43%) 11(52%) 34(40%) 042
VRE 9 (45%) 10(71%) 8(27%) 14 (67%) 41 (48%) 0.01
No MDRO screening 11 (55%) 1(7%) 7(23%) 5(24%) 24(28%) 0.02
Other/unknown MDRO screening” 2(11%) 0(0%) 7(24%) 1(5%) 10 (12%)

f ing is performed, is the empiri (n=9) (n=13) (n=18) (n=16) (n=56) 0.08
antibiotic choice adjusted in the event of FN?

P + - e Cee)

Yes 4(44%) 6(46%) 11 (61%) 14 (88%) 35 (63%)
Sometimes/it depends 1(11%) 3(23%) 5(28%) 2(13%) 11 (20%)
No 3(33%) 3(23%) 2(11%) 0(0%) 8(14%)
Don't know 1(11%) 1(8%) 0(0%) 0(0%) 2(4%)
Regular information provided about local 4(20%) 3(21%) 10 (33%) 9 (42%) 26 (31%) 059

MDRO epidemiology in your institution

Screening Cultivos Colonizacion

We collected 3024 rectal swabs from 699 haematological patients
with malignancies. Of these, 507 of 699 patients (72.5%) were not
carriers of MDR-GNB (median 2 swabs per patient; interquartile
range [IQR] 1—4), whereas 192 of 699 (27.5%) were carriers,
contributing 503 of 3024 (16.6%) positive swabs (median 5 swabs per
patient; IQR 3—10; p < 0.001). Among colonized patients, the
median number of prior negative swabs was 3 (IQR 1—6). Clinical
data based on positive or negative rectal swab results are provided in
Table 1.

The predominant microorganisms identified in swabs were
Escherichia coli (248/503, 49.3%), Klebsiella pneumoniae complex
(125/503, 24.9%), P. aeruginosa (36/503, 7.2%), and Enterobacter
cloacae complex (30/503, 6.0%). Table S1summarized MDR-GNB
colonization results and resistance mechanisms. CRE were identified
in 59 of 503 (11.7%) swabs from 28 of 192 (14.6%) colonized
patients; from day 14 onwards, CRE represented 18.3% (44/241) of
positive swabs.
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Screening Cultivos Colonizacion

Figure S2. Time from colonization (detection of MDR-GNB in rectal swab) to onset of concordant

Figure S1. Time from hospital admission to first positive swab. bloodstream infection.

3GCephRE: median 6 days (2-15); CRE: median 17 days (5-23); DTR-Pseudomonas aeruginosa:

median 20 days (8.25-35.5). Kruskal-Wallis, p-value = 0.009.

Abbreviations: 3GCephRE (3rd generation cephalosporin resistant ~Enterobacterales), CRE
istant DTR (Diffi treat).

(carbap

Screening Cultivos Colonizacion
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Screening Cultivos Colonizacion

Screening Cultivos Colonizacion
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Screening Cultivos Colonizacion

CASO CLINICO

* ¢Indicaria profilaxis antibidtica? ¢ Cual?
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Profilaxis antibidtica

* Recomendaciones 2026 de las guias mas relevantes

S

e ESMO

N O e Australian Guidelines

Profilaxis antibidtica
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Profilaxis antibidtica

* Evidencia (Estudios randomizados)

* Evidencia (Estudios randomizados)

Si evaluamos la prevencidn de fiebre
neutropénica como endpoint primario
deben tratarse 1000 pacientes con
profilaxis para evitar a 44 un episodio
de fiebre neutropénica

Profilaxis antibidtica
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Profilaxis antibidtica

* Evidencia (Metaanalisis)

13.579 pacientes
162 estudios

In studies comparing antibiotic prophylaxis to placebo or

no treatment in neutropenic patients, prophylaxis significantly
reduced all-cause mortality and infection-related mortality.

We estimated the NNT with antibiotic prophylaxis in order

to prevent one death from all causes as 34 (95% CI 26

to 56). Prophylaxis significantly reduced febrile episodes.

Profilaxis antibidtica

* Evidencia (Metaanalisis)

8.123 pacientes
52 estudios

Effect of quinolone prophylaxis in afebrile neutropenic patients on
microbial resistance: systematic review and meta-analysis

Anat Galer-Gvili O, Mical Paul , Abigail Fraser , Leonard Leibovici
Journal of Antimicrobial Chemotherapy, Volume 59, Issue 1,
January 2007, Pages 5-22

Conclusions: Patients treated with quinolones have a non-
significant increase in colonization by quinolone-resistant
bacteria. There is no difference in the number of infections
caused by pathogens resistant to quinolones. As quinolone
prophylaxis reduces the risk of death in neutropenic
patients, the risk associated with colonization and
infections caused by quinolone-resistant organisms does
not outweigh the gain. Future trials should focus on better
documentation of infections caused by resistant organisms.
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* Evidencia (Metaanalisis )

Meta-Analysis

e.J Infect 2018 Jan;76(1):20-37.

doi: 10.1016/j.jinf.2017.10.009.Epub 2017 Oct 25.
Fluoroquinolone prophylaxis in haematological cancer
patients with neutropenia: ECIL critical appraisal of
previous guidelines

Malgorzata Mikulska?, Diana Averbuchz, Frederic Tissot:, Catherine Cordonnier4, Murat Akovas, Thierry
Calandra¢, Marcello CeppiZ, Paolo Bruzziz Claudio Viscolis; European Conference on Infections in Leukemia (ECIL)

Abstract

Objectives: Fluoroquinolone (FQ) prophylaxis was recommended in 2005 by European Conference on Infections in Leukemia (ECIL) for patients with prolonged neutropenia.

In consideration of a worldwide increase in antibiotic resistance, the issue of FQ prophylaxis during neutropenia was re-evaluated.

Methods: Literature review of randomised controlled trials (RCT) and observational studies published in years 2006-2014 was performed.

Their results were analysed in meta-analysis. Meta-regression model was applied to evaluate whether the rates of FQ resistance in community and hospital settings influenced the efficacy
of FQ prophylaxis. The impact of FQ prophylaxis on colonisation and infection with resistant bacteria was reviewed.

Results: Two RCTs and 12 observational studies were identified. FQ prophylaxis did not have effect on mortality (pooled OR 1.01, 95%Cl 0.73-1.41), but was associated with lower rate

of bloodstream infections (BSI) (pooled OR 0.57, 95%Cl 0.43-0.74) and episodes of fever during neutropenia (pooled OR 0.32, 95%Cl 0.20-0.50). No effect of the background rate of FQ
resistance on the efficacy of FQ prophylaxis was observed. In few studies, FQ prophylaxis resulted in an increased colonisation or infection with FQ- or multi-drug resistant strains.
Conclusions: The possible benefits of FQ prophylaxis on BSI rate, but not on overall mortality, should be weighed against its impact in terms of toxicity and changes in local ecology in single
centres

Profilaxis antibidtica
* Levo Serie LAM Ven/Aza
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AZOLES

Fluconazol
Itraconazol
Voriconazol
Posaconazol

Isavuconazol

FORMULACIONES ANFO

Anfotericina deoxicolato

Anfotericina B complejo lipidido
Antotericina B liposomica

EQUINOCANDINAS

Caspofungina

Anidulafungina
Micafungina

Rezafungina

Activo frente a la mayoria de Candida spp.
Test in vitro de susceptibilidad recomendados

Activo frente Candida, Aspergillus spp y otros hongos

Activo frente Candida, Aspergillus spp y otros hongos
Standard of care para tratamiento primario de Al (A1)

Activo frente Candida, Aspergillus spp y otros hongos
Efectivo en profilaxis LAM y SCT (GVHD) (A1)

Activo frente a Aspergillus spp y Mucorales

Mayor espectro antifingico
Excepto A terreus, Scedosporium y Lomentospora

Tratamiento primario de candidemias (A1)

Tratamiento primario de candidemias (A1)
Tratamiento primario de candidemias (A1)

Pacientes con candidemia que no tiene otras opciones (A1)

C glabrata resistente in vitro y krusei resistente
No actividad frente a hongos (Aspergillus spp. Mucorales)

Inotrépico negativo
Variabilidad absorcién (H2 blogueantes reduce)

Poca actividad frente a Mucorales
Alt. Visuales, alucinaciones, PFH, interacciones

Muy potente activador enzimatico CYP3A4 (interacciones)

Acorta QT / Menor actividad CYP3A4

Muy nefrotdxico y reacciones infusionales

Menor nefrotoxicidad y reacciones

Posiblemente el de mds facil manejo y dosis altas

Pobre penetracidn en SNC, tracto urinario y ocular
Excelente perfil de seguridad

idem
idem

idem
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Posaconazole versus voriconazole for primary
treatment of invasive aspergillosis: a phase 3,

randomised, controlled, non-inferiority trial
Prof Johan A Maertens, MD=* - Prof Galia Rahav, MD<¢ - Prof Dong-

Gun Lee, MDs - Prof Alfredo Ponce-de-Ledn, MD' - Isabel Cristina Ramirez
Séanchez, MDe - Prof Nikolay Klimko, MD" - et al.

LANCET 2021; 397: 499-509

The primary endpoint was cumulative all-cause mortality up until day 42 in the intention-to-treat (ITT)
population (defined as randomly assigned participants who received =1 dose of study drug), with a 10% non-
inferiority margin.

Between Oct 25, 2013, and Sept 10, 2019, of 653 individuals assessed for eligibility, 575 ITT participants were
randomly assigned and received one or more doses of study drug (n=288 [50%] posaconazole, n=287 [50%]
voriconazole). Mortality up until day 42 was 15% (44 of 288) in the posaconazole group and 21% (59 of 287) in
the voriconazole group (treatment difference -5-3% [95% CI -116 to 1-0]; p<0-0001). Mortality up until day 42 in
the full-analysis-set subpopulation (ITT participants with proven or probable invasive aspergillosis) supported
this conclusion: 31 (19%) of 163 participants in the posaconazole group and 32 (19%) of 171 participants in the
voriconazole group (treatment difference 0-3% [95% CI -8-2 to 8-8]). The most frequently reported treatment-
related adverse events (incidence >3%) were increased aspartate aminotransferase (AST) or alanine
aminotransferase (ALT), nausea, hypokalaemia, and vomiting in the posaconazole group and increased ALT,
AST, or alkaline phosphatase, hallucination, increased y-glutamyltransferase peptidase, nausea, and blurred
vision in the voriconazole group. The overall incidence of treatment-related adverse event rates in the ITT
population was 30% for posaconazole and 40% for voriconazole (treatment difference -10-2% [95% CI -17-9 to

—2.41)
Posaconazole was non-inferior to voriconazole for all-cause mortality up until day 42 in participants with

invasive aspergillosis. Posaconazole was well tolerated, and participants had fewer treatment-related adverse
events than in the voriconazole group. This study supports the use of posaconazole as a first-line treatment for

the condition
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Metaanalisis

14789 Pacientes
69 estudios randomizados
Comparacién de 12 tr

Conclusions

This network meta-analysis assessed the performance of various antifungal prophylaxis treatment in
patients with hematological disease or undergoing HSCT. Our findings suggest that, in terms of the
prevention of IFls and tolerance, voriconazole may be the best prophylactic option for patients
undergoing HSCT, and posaconazole may be the best prophylactic option for patients with AML

or MDS.

Profilaxis antifungica

Metaanalisis

A systematic review and meta-analysis of
efficacy and safety of isavuconazole for the )
treatment and prophylaxis of invasive fungal 3037 Parientes

10 estudios randomizados
infections
Hideo Kato, Mao Hagihara, Nobuhiro Asai, Takumi Umemura, |un Hirai, Nobuaki
Mori, Yuka Yamagishi, Takuya Iwamoto, Hiroshige Mikamo
Mycoses 2023;66:815-824.

Isavuconazole was comparable with the control group in mortality and IFl rate in the treatment and
prophylaxis of IFls, respectively (mortality, odds rate (OR) 1.11, 95% confidential interval (Cl) 0.82-1.51;
IFI rate, OR 1.02, 95% Cl 0.49-2.12). Isavuconazole significantly reduced the discontinuation rate in the
treatment (OR 1.96, 95% Cl 1.26-3.07) and incidence of hepatic function abnormalities in the treatment
and prophylaxis, compared with the control group (treatment, OR 2.31, 95% Cl 1.41-3.78; prophylaxis,
OR 3.63,95% Cl 1.31-10.05).

Conclusions

Our meta-analysis revealed that isavuconazole was not inferior to
other antifungal agents for the treatment and prophylaxis of IFls,
with substantially fewer drug-associated adverse events and
discontinuations. Our findings support the use of isavuconazole as
the primary treatment and prophylaxis for IFls.
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* Recomendaciones 2026 de las guias mas relevantes

S|

e Australian Guidelines

NO
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Table 2. Recommendations for antifungal prophylaxis in patients with AML remission
Intention Intervention

Prevent IFD in AML patients, exduding allogeneic  posaconazole, tablet 300 mg q24h p.o. (q12h on day 1)
HsCT amphotericin B, liposomal, inhalation™*

10mg twice weekly

fluconazole*

400mg q24h, po. or .

voriconazle

6 mg/kg/12h first day then 4ma/kg qi2h, iv. or po.

isavuconazole”
200mg q8h p.o. first 2 days then 200mg q24h

caspofungin®
50mg q24h i.v. (70mg on day 1, 70 mg q24h in patients
>804g)

itraconazole
2575mg/kg q24h iLv. or 200mg q24h po.

SUBA-traconazole
200mg qi12h po.
Am weloid leukemia, IFD ngal disease, HSCT stem cell NR
1 = recommendation for AML under remission induction chemotherapy; 2 = no approval for prophylaxis of IFD; 3 = formulation not approved; 4 =Only
recommended if the inddence of mold infictions is low. Fluconazole may be part of an integrated care strategy together with a mold-directed diagnostic

approach.
*Should be combined with systemic fluconazole.
Amphotericin deaxycholate is not approved for prophylaxis and should not be considered due to drugrelated toxcity.
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N: 2588 pacientes
Restrospectivo
Real Life study
2011-2015

38 centros

Of 2588 patients, 56 (2.2%) developed IA [43 probable (1.7%) and 13 proven (0.5%)]. IA was diagnosed

in 34 of 1137 (2.9%) patients receiving no AP and in 22 of 1451 (1.5%) who were given AP (P"0.01). Numberneeded-

to-treat calculation indicates that, on average, 71 patients should have received AP (instead of no AP)

for one additional patient to not have IA. Initial antifungal therapy was ‘pre-emptive’ in 36 (64%) patients and

‘targeted’ in 20 (36%) patients. A good response to first-line therapy was observed in 26 (46%) patients, mainly

those who received AP [16 of 22 (73%) versus 10 of 34 (29%); P"0.001]. The overall mortality rate and the mortality

rate attributable to IA by day 120 were 16% and 9%, respectively. In multivariate analysis, age 60 years

93’; ;jj‘;f,’ogjjj _CIJ1'13_,136:,‘73': 0.0J3) and high-dose cytarabine treatment (OR"10.56, 95% CI"1.95~ Conclusions: In our experience, AP appears to prevent IA from occurring during consolidation. However,

e although he incidence of IA was low, mortality was not negligible among older patients. Further

prospective studies should be carried out particularly in elderly patients treated with high-dose cytarabine
to confirm our data and to identify subsets of individuals who may require AP.

Profilaxis antifungica

Outcomes of antifungal prophylaxis for newly diagnosed AML patients treated
with a hypomethylating agent and venetoclax

Evan C. Chen, MD1, Yiwen Liu, MS2, Courtney E. Harris, et al.

Department of Medical Oncology, Dana-Farber Cancer Institute

Leuk Lymphoma. 2022 August ; 63(8): 1934-1941
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In this study, antifungal prophylaxis did not affect the incidence of IFD in
elderly AML patients, and the overall incidence of diagnosed/clinically
diagnosed IFD was low, regardless of antifungal prophylaxis use.

Profilaxis antifungica

Is Antifungal Prophylaxis Needed for Acute Myeloid Leukaemia
Patients Treated With Venetoclax-Based Regimens? A Systematic
Review and Meta-Analysis

P. R. C. Passos, V. O. C. Filho, M. M. Noronha and C. M. O. Filho
Mycoses 2025 Vol. 68 Issue 7 Pages e70089
https://www.ncbi.nlm.nih.gov/pubmed/40598802

Seven retrospective studies involving 960 patients were included.

The pooled analysis yielded an odds ratio (OR) of 0.84 (95% credible interval: 0.39-1.59) for
probable or confirmed IFls with AFP use. The computed probability of OR <1 for IFl infection
was 74.8% for probable or confirmed IFls and 71.8% for confirmed IFls, indicating substantial
uncertainty and no clear evidence of a real effect.

AFP did not significantly alter OS (hazard ratio =0.82, 95% confidence interval: 0.58-1.16) or
response rates.

Mould-active antifungals were underutilised in most studies, and the most used antifungals
were fluconazole (35.2%) and posaconazole (34.8%).

Our analysis highlights the need for prospective studies and risk stratification to evaluate the
role of mould-active agents in this population.
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Aungue de los datos de la literatura se deduce que sélo un 3% de los pacientes con Aza/Ven
desarrollan una IFI (probable/probada) parece razonable su uso

Idealmente empezarlo en el dia 8 (una vez finalizada la azacitidina) con la dosis de carga y reduciendo
la dosis de venetoclax a 50mg.

Otra opcidn es comenzarlo cinco dias antes de iniciar Ven/Aza para asegurarnos que se alcanzan buenos
niveles y comenzamos venetoclax desde el inicio a 50mg/24h

CASO CLINICO

* ¢Indicaria profilaxis antivirica? ¢ Cual?
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Todas las guias recomiendan profilaxis para VHS con aciclovir en todos los pacientes seropositivos
para evitar reactivacion (hasta un 60-80%n en estos pacientes) durante la fase de neutropenia.

1 December 1983

Acyclovir Prophylaxis Against Herpes Simplex Virus Infection
in Patients with Leukemia: A Randomized, Double-Blind, Placebo-
Controlled Study

Authors: REIN SARAL, M. D., RICHARD Abstract
F. AMBINDER. M.D. WILLIAM H. BURNS. M.D. CHRIS Twenty-nine adult patients with acute leukemia receiving timed sequential
M. ANGELOPULOS, PA. DIANE E. GRIFFIN. M.D.. Ph.D. PHILIP chelm?ther?py particli\plated in a randomized, cijo;lble-blind, y:>||acebo»corf1tro|led

- - N = — trial of acyclovir prophylaxis against reactivated herpes simplex virus infection.
J. BURKE, M.D., and PAUL S. LIETMAN, M.D., Ph.D. Patients with pretreatment antibody titers of 116 or greater received acyclovir or
Publication: Annals of Internal Medicine placebo starting 4 days after their initial chemotherapy. Treatment was given
Volume 99, Number 6 either for 32 days or until the patients were discharged from the hospital or until
https://doi.org/10.7326/0003-4819-99-6-773 a culture-positive herpes simplex virus infection was found. Culture-positive

herpes simplex virus infection developed in 11 of 15 patients who received
placebo. No infection appeared in 14 patients who received acyclovir (p <
0.00005). No obvious acute drug toxicity was seen. Recurrent infection was seen
in 6 of 14 patients after cessation of acyclovir when retreated with chemotherapy,
suggesting no effect on viral latency in these 6 patients. Acyclovir provided
highly effective prophylaxis against reactivated herpes simplex virus infections in
adult patients with acute leukemia receiving timed sequential chemotherapy.

Profilaxis antivirica

Infrecuente
No hay estudios epidemiolégicos comienza a ser un problema
descrito sobre todo en pacientes hematolégicos LAM / TPH
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The following day (Day 1), wound cultures from the gluteal cleft grew Staphylococcus epidermidis and
Enterococcus faecalis.

On Day 2, a dermatologic punch biopsy of the right buttock lesion was performed and

demonstrated leukocytoclastic vasculitis with fibrin thrombi, early vascular necrosis, and viral cytopathic
changes. Immunostaining confirmed HSV-1/2 infection, while stains for cytomegalovirus (CMV) and fungi
(Periodic Acid-Schiff (PAS)/Grocott's Methenamine Silver (GMS)) were negative

Profilaxis antivirica
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CASO CLINICO

* El paciente inicia tratamiento con AZA/VEN, levofloxacino oral, posaconazol desde el dia +8 y aciclovir. Se le coloca un
acceso central no tunelizado. Se realiza determinacion bisemanal de GM. El dia +15 desde inicio del tratamiento tiene un
pico febril de 38.72C sin cambios hemodindmicos. No hay foco clinico, se toman hemocultivos, se realiza una Rx torax y se
comienza tratamiento empirico antibidtico.

e ¢Toma Hc de la via y SP o solo de la via de acceso?

Neutrdfilos

DIA1 DIA7 DIA 14 DIA 21 DIA 28
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Hemocultivos

* La practica habitual es la toma de dos muestras (via de acceso y periférica)
* Diferencia en el tiempo para la positividad del cultivo apoya dgto de infeccion del acceso
* Estudios de cultivo cuantitativos aumenta la sensibilidad y especificidad (95%)
* Cultivo de distintas luces
* Procesamiento correcto
* Elvolumen es muy importante

CASO CLINICO

* El paciente inicia tratamiento con AZA/VEN, levofloxacino oral, posaconazol desde el dia +8 y aciclovir. Se le coloca un
acceso central no tunelizado. Se realiza determinacion bisemanal de GM. El dia +15 desde inicio del tratamiento tiene un
pico febril de 38.72C sin cambios hemodindmicos. No hay foco clinico, se toman hemocultivos, se realiza una Rx torax y se
comienza tratamiento empirico antibidtico.

¢ (¢Realiza siempre una Rx de torax?

Neutrdfilos

700
600
500

300
200
100

DIA1 DIA7 DIA 14 DIA 21 DIA 28
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Estudio de imagen al inicio

* La practica habitual incluye una Rx simple de torax (habitualmente un proyecciéon AP portatil)

.1083 pacientes
.Estudio retrospectivo
J Natl Compr Canc Netw 2015;13:184-189 -817 Primer fiebre neutropénica
-En 455 se tomo Rx simple
-En 76 sintomas respiratorios y en ellos en 24 (31.6%) datos en Rx
-En 379 no sintomas (en ninguno hallazgo en Rx) (p: 0,0001)

Conclusions: Indiscriminate routine CXR at the time of first neutropenic fever in asymptomatic adults with febrile neutropenia is unlikely to reveal an infectious process or change clinical practice

Estudio de imagen al inicio

* La practica habitual incluye una Rx simple de torax (habitualmente un proyecciéon AP portatil)

Por su bajo costo y sencillez la realizacién de una Rx convencional puede mantenerse pero en los
pacientes con sintomatologia respiratoria optar por un TAC toracico

82



TALLER. INFECCIONES EN LEUCEMIAS AGUDAS

CASO CLINICO

* El paciente inicia tratamiento con AZA/VEN, levofloxacino oral, posaconazol desde el dia +8 y aciclovir. Se le coloca un
acceso central no tunelizado. Se realiza determinacidn bisemanal de GM. El dia +15 desde inicio del tratamiento tiene un
pico febril de 38.72C sin cambios hemodindmicos. No hay foco clinico, se toman hemocultivos, se realiza una Rx torax y se
comienza tratamiento empirico antibidtico.

¢ ¢Qué tratamiento antibidtico utilizar? Neutréfilos

700
600
500
400
300
200
100

DIA1 DIA7 DIA 14 DIA 21 DIA 28

Tratamiento antibiotico empirico

* OBJETIVO

* Reducir mortalidad por sepsis y cobertura gramnegativos incluyendo Pseudomonas spp
* Pacientes sin foco clinico
*  Piperacilina/Tazobactam (categoria 1)
* Carbapenems: Imipenem/Cilastatina — Meropenem (categoria 1)
« Cefalosporinas con espectro antipseudomonas ( Cefepime-Categoria 1; Ceftazidima categoria 2B).
* Pacientes con foco clinico:
* Diarrea— Descartar infeccon por Clostridium difficile
*  Enterocolitis: afiadir cobertura anaerobios y dgto diferencial con colitis por C difficile
« Infeccidn piel y partes blandas: valorar cobertura gram+ con daptomicina (no activa en pulmén)
* Cobertura al inicio de Gram+
* No se recomienda ya en ninguna guia
*  Valorar solo si:
* Datos clinicos claros de infeccién seria del catéter
*  Cultivo + para grampositivo sin identificar en paciente inestable
*  Pacientes colonizados por MRSA o neumococos resistentes a penicilina/cefalosporina
* Infecciones de tejidos blandos en centros con alta prevalencia de MRSA
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M Versus C idime in the T of Cancer Patients With Febrile

Neut; penia: A Randomized, Double-Blind Trial
Authors: Ronald Feld, Ben DePauw, Steven Berman, Armand Keating, and Winston
J Clin Oncol 18, 3690-3698(2000)

Volume 18, Number 21

The rate of successful clinical response at the end of therapy was significantly higher for
patients treated with meropenem than for those on ceftazidime for all episodes (54% v 44%,
respectively) and for episodes of fever of unknown origin (62% v 46%, respectively), but
differences between groups were not statistically significant for clinically defined or
microbiologically defined infections. Meropenem was significantly more effective than
ceftazidime in severely neutropenic (< 100 cells/uL) patients (55% v 43%, respectively), bone
marrow transplant patients (73% v 27%, respectively), and patients given antibiotic
prophylaxis before study entry (71% v 52%, respectively). Common adverse effects of
meropenem and ceftazidime therapy were rash, diarrhea, and nausea and vomiting.

Tratamiento antibiotico empirico
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A Randomized, Open-Label, Multicenter Comparative Study
of the Efficacy and Safety of Piperacillin-Tazobactam and
Cefepime for the Empirical Treatment of Febrile

Neutropenic Episodes in Patients with Hematologic

Malignancies
E. ). Bow, C. Rotstein, G. A. Noskin ,
Clinical Infectious Diseases, Volume 43, Issue 4, 15 August 2006

Results. For 528 subjects (265 received piperacillin-tazobactam and 263 received cefepime), success rates were 57.7% and 48.3%, respectively (P = .04)

at the 72-h time point, 39.6% and 31.6% (P = .06) at end of treatment, and 26.8% and 20.5% (P= .11) at the test-of-cure visit. The analyses

demonstrated noninferiority for piperacillin-tazobactam at all time points (P < .0001). Treatment with piperacillin-tazobactam was independently
associated with treatment success in multivariate analysis (odds ratio, 1.65; 95% confidence interval, 1.04—2.64; P = .035). Both regimens were well tolerated.
Conclusions. This study demonstrates the noninferiority and safety of piperacillin-tazobactam monotherapy, compared with cefepime, for the empirical
treatment of high-risk febrile neutropenic patients with cancer.

Tratamiento antibiotico empirico

Efficacy and safety of eta-Analysis of a Possible Signal of
cefepime: a systematic Increased Mortality Associated with

review and meta-analysis Cefepime Use

B Peter W. Kim , Yu-te Wu , Charles Cooper,
Lancet lnfGCt Dis VOIU me Clinical Infectious Diseases, Volume 51, Issue 4, 15 August 2010
7,1ssue 5May 2007

Dafna Yahav, MD: - Dr Mical Paul, MD=* Qlllp

el@za haV- net.il - Abigail Fraser, MPH:« Conclusions. In both trial-level and patient-level meta-analyses, we did not
- Nadav Sarid. MD - Leonard Leibovici, MD* identify a statistically significant increase in mortality among cefepime-

treated patients, compared with those treated with other antibacterials.

All-cause mortality—the primary
outcome—was higher with cefepime
than other B-lactams (risk ratio [RR]
1-26 [95% Cl 1-08-1-49]).
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A recent systematic review and meta-analysis by Yahav et al.2 First, the FDA results show a potential mortality increase with
published in 2007 concluded that cefepime was associated cefepime by both trial-level and patient-level meta-analysis: risk
with a 26% (statistically significant) increase in the mortality difference (RD) 5.38 per 1000 (95% CI 21.53 to 12.28) and 4.83

of all included patients [risk ratio (RR) 1.26, 95% confidence per 1000 (95% Cl 24.72 to 14.38), respectively (please note that
interval (Cl) 1.08-1.49)] and a 42% increase in the mortality FDA measured risk differences and Yahav et al. measured risk

of patients with neutropenic fever (RR 1.42, 95% Cl 1.09— ratios). These results were not statistically significant, but the

1.84), independently of the type of antibiotic used in comparator majority of the 95% Cl clearly resided in the harm side

arms.

So why continue administering cefepime?

Why use a drug that has a high probability of being associated
with increased mortality (80%—99% for neutropenic fever and
87% for skin infections) and a clinically meaningful number
needed to harm (NNH.54—109 for neutropenic fever and

NNH.56 for skin infections), while there are several other available
drugs (e.g. piperacillin, ticarcillin, ceftazidime, aztreonam,
imipenem and meropenem), as well as a number of combinations
of b-lactams with aminoglycosides or quinolones?

Tratamiento antibiotico empirico

* El paciente inicia tratamiento empirico con Piperacilina/Tazobactam, la fiebre se resuelve a las
48h, no crecen microrganismos en los cultivos. El paciente sigue estable con necesidades
hemoterdpicas y el contaje de neutréfilos es de 100/mm3.

* Su actitud seria:

* Suspender tras 72h sin fiebre los antibidticos
* Suspender tras 72h sin fiebre los antibidticos y desescalar a Levo oral
* Mantener antibidticos IV hasta recuperacion de neutropenia (>1000)
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Tratamiento antibiotico empirico

No diferencia en mortalidad, ni duracién
ingreso, ni sobreinfeccidn, ni resistencias

Menos uso y dias de antibidticos

Tratamiento antibiotico empirico

D& idemiology (2025), 5, €292, 1-3
doi:10.1017/ash. 2025.10208

529 episodios

Todos con cefepime

Reduccidn significativa en los dias de Abs

No diferencia en sobreinfeccién, mortalidad global

y atribuida a infeccién

No diferencia en nuevos episodios de NF, descompensacion
clinica, ni dias de hospitalizacién

ES SEGURO
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Caso Clinico

April 2025 Volume 69 Issue4

Early de-escalation significantlyreduced mortality risk (OR 0.20, 95% CI 0.06—-0.69).
Subgroup analyses showed mortality benefitsin older patients (>55 years old, OR 0.42,
95% CI 0.18-0.98) and in higher-quality studies (OR 0.07, 95% CI 0.01-0.62). No
significantdifferenceswere observed for infection-related ICU admissions, bacteremia,
recurrent fever, or Clostridium difficileinfection (CDI). In conclusion, early de-escalation
of BSA in patients with hematologic malignancies and developing FN after treatment
significantlyreduces mortality risk without increasing major adverse events.

Tratamiento antibiotico empirico
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Tratamiento antibiotico empirico

Tratamiento antibiotico empirico

40 Instituciones USA

2023

2350 pacientes/afio

En torno al 60% han incluido en su practica
habitual la suspensién/desescalado con criterios
desiguales (72h sin fiebre, minimo 5 o 7 dias)
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Tratamiento antibiotico empirico

Use of Procalcitonin as a Tool to Enhance
Antimicrobial Stewardship

Paula A Politis, Thomas M File

Clinical Infectious Diseases, ciag166, https://doi.org/10.1093/cid/ciagl66
15 April 2026

Caso Clinico

* El paciente suspendié Piperacilina/Tazobactam tras cinco dias de tratamiento (dia +20) y por persistencia de neutropenia
(100mm3) y reeinicio levofloxacino. Se practico una MO el dia +21 que mostraba hipocelularidad en ausencia de blastos
por lo que se suspendié venetoclax. El paciente continuo con posaconazol y desarrollé un nuevo pico febril (39.22C) el dia
+27 con moderada hipotensidn que remont6 con sueroterapia sin necesidad de medidas adicionales y sin foco clinico. Los
GM realizados hasta ese momento fueron negativos, una PCR y una procalcitonina obtenida ese dia estaban elevadas. Se
tomaron cultivos de vigilancia (rectal y fosas nasales).

e Usted:
* Iniciaria de nuevo AB de amplio espectro Neutrofilos
* Piper/Tazo
* Meropenem 700
Uno de los anteriores + cobertura gram + 600
Realizaria una prueba de imagen 500
Rx Simple 400
TAC torécico 300
200
100
0

DIA1 DIA7 DIA 14 DIA 21 DIA 28
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Segundo episodio febril

En estos segundos episodios febriles en el contexto de una neutropenia mantenida:
Infecciones por organismos resistentes

Infecciones fungicas

Neutrdfilos

700
600
500
400
300
200
100

DIA1 DIA7 DIA 14 DIA 21 DIA 28

Segundo episodio febril
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Segundo episodio febril

* El paciente se mantuvo estable pero permanecid febril durante los dias consecutivos sin nuevos datos microbiologicos
relevantes (cultivos de vigilancia, GM) ni foco clinico. El paciente seguia con posaconazol oral. Se repitié un CT que no
observo imagenes patoldgicas.

¢ Usted:
* Suspenderia posaconazol e iniciaria un tratamiento antifngico sistémico con:
e Voriconazol IV
* Anfotericina Liposomal
¢ Micafungina
* Si TAC normal y GM neg seguiria con posaconazol

Neutrdfilos

700
600
500
400
300
200
100

* Tratamiento empirico vs pre-emptive

DIA1 DIA7 DIA 14 DIA 21

Caso Clinico
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Caso Clinico

Empirical antibiotic treatment for 96 hours
daily reassessment

Clinically unstable, febrile | Clinically stable, febrile Clinically stable, afebrile

Change of antibiotics Continue antibiotics Stop antibiotic treatment
+ + regardless
Empiric Chest CT scan of neutrophil count
mould-active antifungal +
Preemptive mould-active antifungal Close daily clinical monitoring
mandatory

Fig. 4: Second-line antibiotic treatment in patients with FN. CT computed tomography.

www.thelancet.com Vol 51 April, 2025

Caso Clinico

Results. Of 556 patients recruited, 549 were eligible: 275 in arm A
and 274 in arm B. Eighty percent of the patients had AML or MDS
requiring high-dose chemotherapy, and 93% of them were in the first
induction phase. At day 42, the OS was not inferior in arm B (96.7%;
95% confidence interval [Cl], 93.8%—-98.3%) when compared with arm
A (93.1%; 95% Cl, 89.3%—-95.5%). The rates of IFDs at day 84 were
not significantly different, 7.7% (95% Cl, 4.5%—10.8%) in arm B vs
6.6% (95% Cl, 3.6%—-9.5%) in arm A. The rate of patients who
received caspofungin was significantly lower in arm B (27%) than in
arm A (63%; P<.001).

Conclusions. The preemptive antifungal strategy was safe for high-
risk neutropenic patients given fluconazole as prophylaxis, halving the
number of patients receiving antifungals without excess mortality or
IFDs.
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Caso Clinico

* Al paciente se le seguia realizando GM bisemanal, se repitié un TAC toracico a la semana y la fiebre se resolvié tras 6 dias
anticipando la la recuperacion de los neutréfilos (dia +38). Al paciente se le realizo de nuevo un AMO el dia +43 que
comprobd un RC morfoldgica y por citometria.

El paciente fue dado de alta y el dia +52 comenzd segundo curso de Aza/Ven reduciéndose el curso de venetoclax a 14
dias.

Fiebre Neutropénica
1000

800
600
400

200

DIA1 DIA7 DIA 14 DIA 21 DIA28 A 35 dia42

openia
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Leukemia (2025) 3922061 -2071
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Taller. Caso clinico real en paciente con mieloma multiple

Estrella Carrillo Cruz

Hospital Universitario Virgen del Rocio
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TALLER. CASO CLINICO REAL EN PACIENTE

CON MIELOMA MULTIPLE

51 afios

Ingreso por sindrome constitucional y dolor generalizado progresivo e incapacitante en abril 2024.
Mieloma multiple Bence Jones lambda, estadio IlIA de alto riesgo genético (t(4;14) y amplificacion de 1g21) (>80%
plasmocitos en MO). No inmunoparesia.

AP fumadora
Obesidad

Inclusién en GemTectal con inicio de tratamiento el 14 de mayo siendo alta a domicilio el 18 de mayo

Induccidn: bortezomib, lenalidomida, dexametasona y daratumumab x 4+ Teclistamab + daratumumab x 6 + mantenimiento
teclistamab-daratumumab

25 de mayo: acude a urgencias por fiebre y tos: hemograma normal, PCR 138, rx térax sin consolidaciones, se piden virus. Alta
con amoxi-clavuldnico.

26 mayo se le contacta por PCR SARS-Cov2 positiva

27 de mayo: vuelve por persistencia de fiebre, regular estado general, expectoracién purulenta marrén, Sat 02 93%.

En urgencias

* Hemograma normal salvo linfopenia 270.

PCR 202

Rx torax: patréon compatible con infeccion por SARS-Cov2
Se toman hemocultivos

* Antigenurias legionella y neumococo = negativos
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CON MIELOMA MULTIPLE

* Disnea a minimos esfuerzos, sat basal 93%, precisa oxigenoterapia y mantiene estabilidad

hemodindmica, pero regular estado general.
&y a continuacion en planta?
A) Mantendria tratamiento con amoxi-clavulanico y ver evolucidn. Si empeora solicitaria TAC.

B) Cambiaria tratamiento a cefepima empirico y realizamos esfuerzo diagnéstico (HC, cultivo de

esputo, TAC)

C) Cambiaria tratamiento a piperacilina-tazobactam y realizamos esfuerzo diagnéstico (HC, cultivo

de esputo, TAC)

D) Suprimiria el tratamiento antibidtico puesto que ya tenemos documentacién microbioldgica.

* Disnea a minimos esfuerzos, sat basal 93%, precisa oxigenoterapia y mantiene estabilidad hemodindmica,

pero regular estado general.
¢y a continuacidn en planta?
A)  Mantendria tratamiento con amoxi-clavulanico y ver evolucién. Si empeora solicitaria TAC.

B) Cambiaria tratamiento a cefepima empirico y realizamos esfuerzo diagndstico (HC, cultivo de esputo,

TAC)

C) Cambiaria tratamiento a piperacilina-tazobactam y realizamos esfuerzo diagndstico (HC, cultivo de

esputo, TAC)

D) Suprimiria el tratamiento antibidtico puesto que ya tenemos documentacién microbioldgica.
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CON MIELOMA MULTIPLE

M d nEJO d el Sin dm_me febrl I e CRS grado 2 o mayor o neutropenia: antibioterapia N
Sospecha clinica empirica segun epidemiologia y protocolos locales
{ CRS (cronologia) % * CRS grado 1: no antibioterapia rutinaria. Considerar
antibioterapia empirica (p.ej. ceftriaxona) hasta hemocultivos

\ negativos si riesgo especial. /
~

Fiebre sin focalidad | == > : : > ;
* Tratamiento antibacteriano empirico hasta hemocultivos y

despistaje de infeccion bacteriana negativos
* Considerar reactivacion virus: CMV, adenovirus
* Estudios diagndsticos avanzados si fiebre persistente

{ No sospecha CRS

/
——

-
j l - Tratamiento empirico con actividad frente a P. aeruginosa A

*PCR multiple de virus y bacterias en frotis NF
«Considerar P, jirovecii en ausencia de profilaxis, considerar
aspergilosis (esteroides)

[ Foco respiratorio

%

Fiebre con foco
infeccioso B

* No recomendaciones generales
*Tener en cuenta etiologias frecuentes (ej. Campylobacter spp.,
Salmonella y enterovirus para GEA) y oportunistas (CMV, VEB,
adenovirus, TBC, hongos)

{ Otros focos

-

Sm—

En el TAC observamos estas imagenes
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CON MIELOMA MULTIPLE

iQué harias a continuacion?

A)Parece que tiene una infeccidn fungica invasora por lo que iniciaria
antifungicos en espera de resultados de AGA y fibrobroncoscopia ASAP.

B)No tengo claro que tenga factores de riesgo para IFl por lo que escalo en
antibioterapia e inicio pipertazo

C)No inicio tratamiento con antifungicos dado que presenta estabilidad
hemodindmica y voy a hacer pronto la FBC.

D)No cambio tratamiento antimicrobiano y le pongo un poquito de
corticoides que le va a venir muy bien para su inflamacidn ocasionada por
su covid.

iQué harias a continuacion?

A)Parece que tiene una infeccidn fungica invasora por lo que iniciaria
antifungicos en espera de resultados de AGA vy fibrobroncoscopia ASAP.

B)No tengo claro que tenga factores de riesgo para IFl por lo que escalo en
antibioterapia e inicio pipertazo

C)No inicio tratamiento con antifungicos dado que presenta estabilidad
hemodindmica y voy a hacer pronto la FBC.

D)No cambio tratamiento antimicrobiano y le pongo un poquito de
corticoides que le va a venir muy bien para su inflamacidn ocasionada por
su covid.
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CON MIELOMA MULTIPLE

p

.

.

RELACIONADOS CON EL PACIENTE
Edad

Estado general (ECOG>2)
Comorbilidades
Hipoalbuminemia
Inmunoparesia
Hipogammaglobulinemia

Citopenias (sobre todo si pre-
tratamiento)

infeccion en MM

.

&RELACIONADAS CON EL TRATAMIENTO

Esteroides/Tocilizumab/otros para
CRS/ICANS

Trasplante autdlogo o alogénico <1
afio previo

Lineas previas: QT, esteroides, IMiD,
IPs, anti-CD38 o AcBs

Terapia CAR-T reciente

RELACIONADOS CON LA ENFERMEDAD\

e Carga tumoral (enfermedad avanzada
e historial de recaidas)

¢ Refractariedad a 23 lineas
¢ Tipo de MM
*« IR

* Presencia de multiples lesiones dseas

Infiltracion medular por células
plasmaticas > 70%

Factores de

riesgo de

INFECCIONES PREVIAS

¢ Numero, tipo y gravedad de
infecciones previas

e Estado basal de exposicion a virus
(VHB, VVZ, CMV)

/

Fahad Alshammari et al. Hematology, 2025

Impacto del tipo de tratamiento en la etiologia de la infeccion

Multiple myeloma
Age
Comorbidities (e.g. T2DM)
IMiDs
mAbs
Steroid use

l

Immunoparesis
Hypogammaglobulinaemia
Lymphopenia
Neutropenia
Immune senescence

Bacterial infection

T

Multiple myeloma
Age

Comorbidities (e.g. T2DM) Multipli lg'f:eyeloma
o Comorbidities (e.g. T2DM)
mAbs N
Steroid use eroid use

|

Suppression of T-cell mediated

immunity Suppression of T-cell mediated
Suppression of NK cell immunity
mediated immunity Hyperglycaemia
Neutropenia
Lymphopenia

Fungal infection
Viral infection

Kannan A, Blood Rev 2025
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CON MIELOMA MULTIPLE

i Qué infecciones se asocian a los BsAbs?

* 1.666 pacientes incluidos en 16

ensayos clinicos (Fase 1b a 3) +
» * 141 pacientes en 4 estudios
observacionales.
Aspecto Ensayos clinicos (n=1666) Estudios observacionales (n=141)
Infecciones graves (2G3) 24% (19-29%) -
Mortalidad atribuible 3% (65 muertes/1604 pacientes) 2 muertes tardias documentadas

Predominio de virales y bacterianas (sobre todo
respiratorias)
Virus respiratorios (SARS-CoV-2, influenza, VRS),
Etiologia mas comun bacterianas por gramnegativos (Pseudomonas spp.,
Klebsiella spp., E. coli spp.)

Distribucidn por tipo 49% virales, 45% bacterianas, 6% fungicas

Bacterias 64% BGN; 8% reactivacion CMV;
VRS, adenovirus, herpesvirus.

Infecciones fungicas <5% (casos aislados de aspergilosis y PJP) 6% (aspergilosis, candidiasis diseminada, PJP)

Fahad Alshammari et al. Hematology, 2025; Reynolds G. Blood Advances. 2023

Evolucion

*  Se confirmd Aspergillus en LBA
* AGA positivo

*  Cultivo de esputo se aislé haemophilus influenzae.

*  Seinicid tratamiento con isavuconazol durante 9 dias para posteriormente pasar a voriconazol y
completar +14 dias de tratamiento endovenoso.
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CON MIELOMA MULTIPLE

Calendario vacunal en MM

* Gripe (estacional)

* Neumococo (VNC20)

* Tétanos-difteria-tosferina (dTpa)
* COVID-19

* Hepatitis B, Hepatitis A

* Sarampioén, Rubeola, Parotiditis,
* Varicela

* Virus herpes zoster

* Encapsulados: H. influenzae B (HiB) conjugada, meningococo ACWY,
meningococo B.

Estrategia vacunal del paciente con mieloma multiple

* Pocos estudios sobre indicacion y respuesta a vacunas en los nuevos tratamientos del
mieloma

* Probable peor respuesta a la vacuna frente a SARS CoV-2 (daratumumab, BsAb) y
encapsulados (BsAb)

* Para CAR-T, calendarios extrapolados de HSCT

* Importante:
* Vacunar lo antes posible, mejor al diagndstico de la enfermedad e incluso en gammapatia
monoclonal de significado incierto
* Vacunar al menos 14 dias antes de empezar tratamiento
* En pacientes con alta carga tumoral vacunar cuando la enfermedad esté controlada
* Revacunar si auto-TPH previo (>6-12 meses tras auto-TPH)
* Evitar tratamiento concomitante con IgGIV

* Profilaxis post-exposicidn en pacientes que contacten con enfermos de hepatitis A o varicela
(mejor <96 horas) con I1gGIV especifica (aciclovir si no disponible y contacto con VVZ).
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CON MIELOMA MULTIPLE

Evolucion

* Un mes después del ingreso, el 25/06 reanuda tratamiento: habia recuperado la
linfopeniay la IgG 467.

* 3 dias mas tarde comienza con diarreas, dolor abdominal, vomitos sin fiebre. PCR 3.
Procalcitonina 0.13 ¢ Qué harias?

A) Dados los antecedentes iniciaria antibidticos, por supuesto interrumpir
lenalidomida

B) Solicitaria coprocultivo

C) Solicitaria coprocultivo y toxina C. difficile, por supuesto interrumpir
lenalidomida

D) Solicitaria coprocultivo y toxina C. difficile e iniciaria antibioterapia

Evolucion

* Un mes después del ingreso, el 25/06 reanuda tratamiento: habia recuperado la
linfopeniay la IgG 467.

* 3 dias mas tarde comienza con diarreas, dolor abdominal, vomitos sin fiebre. PCR 3.
Procalcitonina 0.13 ¢ Qué harias?

A) Dados los antecedentes iniciaria antibidticos, por supuesto interrumpir
lenalidomida

B) Solicitaria coprocultivo

C) Solicitaria coprocultivo y toxina C. difficile, por supuesto interrumpir
lenalidomida

D) Solicitaria coprocultivo y toxina C. difficile e iniciaria antibioterapia
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CON MIELOMA MULTIPLE

Clostridium difficile, toxina (heces)
Clostridium difficile, A GDH (heces)
Clostridium difficile, toxina A (heces)
Clostridium difficile, toxina B (heces)

INMUNODIAGNOSTICO INFECCIOSO

Resultados validados por: Dr. A. Pulido

Bacterias, deteccion ADN (heces)
Bacterias, deteccion ADN (informe)

PCR de Salmonella

PCR de Campylobacter

PCR de Yersinia enterocolitica

PCR de Clostridium difficile (toxigénico)
PCR de Shigella/enteroinvasiva E.coli (EIEC)
PCR de Aeromonas

PCR de Vibrio

Virus, deteccion ADN/ARN (heces)
PCR de Norovirus GI

PCR de Norovirus GlI

PCR de Rotavirus

PCR de Adenovirus F40/41

PCR de Astrovirus
PCR de Sapovirus

Negativo
Negativo
Negativo

MICROBIOLOGIA MOLECULAR

Ver informe completo en VIMOS
Se detecta ADN/ARN
No se detecta ADN/ARN
No se detecta ADN/ARN
No se detecta ADN/ARN
No se detecta ADN/ARN
No se detecta ADN/ARN

No se detecta ADN/ARN

No se detecta ADN/ARN

No se detecta ADN/ARN

No se detecta ADN/ARN

No se detecta ADN/ARN

No se detecta ADN/ARN
No se detecta ADN/ARN

Evolucion

* El episodio se resolvio de forma espontanea y cuando vimos el resultado ya

estaba bien.

* C2,C3 vy C4sinincidencias

* Hipogammaglobulinemia progresiva desde julio 2024.
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CON MIELOMA MULTIPLE

» Octubre 2024 inicia intensificacion daratumumab+ teclistamab =
caida de lg a 200.

* Noviembre 2024 comienza con diarreas q se resuelven.

* Enero 2025 2 episodio de diarreas verdosas, con pérdida de 7 kg,
dolor abdominal ocasional. Aporta orina con mucho sedimento. No
sindrome miccional. inicia reposicion de Ig.

équé harias a continuacion?

* A) Solicitar coprocultivo y continuar con tratamiento (daratumumab y
teclistamab), si positivo ya trataré.

* B) Solicitar coprocultivo, interrumpir tratamiento, iniciar
antibioterapia empirica.

* C) Solicitar coprocultivo y urocultivo puesto que la orina tiene
sedimento.

* D) Solicitar coprocultivo, urocultivo puesto que la orina tiene
sedimento e iniciar tratamiento antibidtico combinado.
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CON MIELOMA MULTIPLE

* A) Solicitar coprocultivo y continuar con tratamiento (daratumumab y
teclistamab), si positivo ya trataré.

* B) Solicitar coprocultivo, interrumpir tratamiento, iniciar
antibioterapia empirica.

* C) Solicitar coprocultivo y urocultivo puesto que la orina tiene
sedimento.

* D) Solicitar coprocultivo, urocultivo puesto que la orina tiene
sedimento e iniciar tratamiento antibidtico combinado.

* Se aisla campylobacter y tras realizar tratamiento la paciente queda
asintomatica.

e Continya con tratamiento continuo con teclistamab + daratumumab.

* Inicia reposicion de Ig bimensual.
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CON MIELOMA MULTIPLE

* Noviembre 2025: |la paciente lleva ya mas de un aio con teclistamab
+daratumumab y comienza con diarreas que van aumentando
progresivamente. No dolor abdominal.

 Abril 2026: Ha continuado todo este tiempo con diarreas y pérdida de
peso progresiva j10 kilos!

iQué harias?

A) Suspenderia tratamiento, solicitaria nuevo coprocultivo y toxina C.
difficile y no iniciaria tratamiento empirico.

B) Continuaria con el tratamiento y sin solicitar mas pruebas iniciaria
tratamiento empirico.

C) Continuaria con el tratamiento ya que la causa mds probable es el
propio tratamiento del mieloma.

D) Suspenderia el tratamiento, revisaria niveles previos de IgG por si
hay que cambiar esquema de reposicidn de Igiv, solicitaria nuevo
coprocultivo y toxina C. difficile e iniciaria tratamiento empirico.
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CON MIELOMA MULTIPLE

iQué harias?

A) Suspenderia tratamiento, solicitaria nuevo coprocultivo y toxina C.
difficile y no iniciaria tratamiento empirico.

B) Continuaria con el tratamiento y sin solicitar mas pruebas iniciaria
tratamiento empirico.

C) Continuaria con el tratamiento ya que la causa mds probable es el
propio tratamiento del mieloma.

D) Suspenderia el tratamiento, revisaria niveles previos de IgG por si
hay que cambiar esquema de reposicion de Igiv, solicitaria nuevo
coprocultivo y toxina C. difficile e iniciaria tratamiento empirico.

Incidencia de infeccion en BsAbs en mielomas

* 1.666 pacientes incluidos en 16
» ensayos clinicos (Fase 1ba 3) +

* 141 pacientes en 4 estudios
observacionales.

* Incidencia global infecciones 56% (24% de grado 3-4).
* 90% de pacientes con al menos una infeccién
* 41% con al menos una infeccién grave (grado 3-4)

* Mayor tasa de infecciones graves con BCMA > no BCMA (25% vs. 20%)
* Tasa global de infeccidon en combinaciones > monoterapia (71% vs. 52%) pero no > infecciones graves.
* Mortalidad atribuible del 3 %.

* Neutropenia grave 50-65% (< con BsAb frente a GPRC5D), hipogammaglobulinemia (IgG <400 mg/dl):
60-70%.

* Mayor riesgo de infeccion tardia (> dia +100) vs. CAR-T
Fahad Alshammari et al. Hematology, 2025; Reynolds G. Blood Advances. 2023
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CON MIELOMA MULTIPLE

iQué infecciones se asocian a los BsAbs?

Aspecto Ensayos clinicos (n=1666) Estudios observacionales (n=141)
Infecciones graves (2G3) 24% (19-29%) -
Mortalidad atribuible 3% (65 muertes/1604 pacientes) 2 muertes tardias documentadas

Predominio de virales y bacterianas (sobre todo
respiratorias)

Virus respiratorios (SARS-CoV-2, influenza, VRS),

Etiologia mas comun bacterianas por gramnegativos (Pseudomonas spp.,

Klebsiella spp., E. coli spp.)

Distribucidn por tipo 49% virales, 45% bacterianas, 6% fungicas

Bacterias 64% BGN; 8% reactivacion CMV;
VRS, adenovirus, herpesvirus.

Infecciones fungicas <5% (casos aislados de aspergilosis y PJP) 6% (aspergilosis, candidiasis diseminada, PJP)

Fahad Alshammari et al. Hematology, 2025; Reynolds G. Blood Advances. 2023

iQué infecciones se asocian a los BsAbs?

* Tasas elevadas de infeccion (bacterianas y
virales respiratorias) pero
* Pensar también en oportunistas:
* Salmonella spp.
* Reactivacién de CMV.
* Adenovirus diseminado.
* Leucoencefalopatia multifocal progresiva.
* VHS/VVZ
* Otros...
* Infecciones oportunistas mas tipicas a priori

de otros tratamientos intensivos e ID celular
(ej. Alo-TPH, alemtuzumab).

Sarah P Hammond. Blood advances.

m



TALLER. CASO CLINICO REAL EN PACIENTE

CON MIELOMA MULTIPLE

Evolucion

* La paciente actualmente esta bajo tratamiento con azitromicina con mejoria de la
clinica, tratamiento suspendido hasta que se resuelva la clinica

* Cambio a reposicion de Ilg mensual

Manejo de la hipogammaglibulinemia

* La hipogamaglobulinemia es mas frecuente (53-75%), severa (41% lgG<300 mg/dl) y prolongada tras
CAR-T y biespecificos frente BCMA que otras dianas.

* 75-87% de los pacientes tratados con BsAb tiene 1gG <400 mg/dl.

Monitorizacidn del nivel de IgG basal, y después mensual hasta los 3-6 meses o
mas (CAR-T) o mientras dure el tratamiento (Biesp)

A 4

Considerar tratamiento sustitutivo si:

/

L4

N

» 22 infecciones graves por encapsulados
con cualquier nivel de IgG
* Infeccién grave, o que no responda al
tratamiento antmcirobiano

Reposicion mensual,
0,2-0,4 g/kg
Hasta 1gG>400 mg/dly
ausencia de infecciones
graves

* IgG < 400 mg/di
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TALLER. CASO CLINICO REAL EN PACIENTE

CON MIELOMA MULTIPLE

Evolucion

* La paciente actualmente esta bajo tratamiento con azitromicina con mejoria de la
clinica, tratamiento suspendido hasta que se resuelva la clinica

* Cambio a reposicion de Ilg mensual

Manejo de la hipogammaglibulinemia

* La hipogamaglobulinemia es mas frecuente (53-75%), severa (41% lgG<300 mg/dl) y prolongada tras
CAR-T y biespecificos frente BCMA que otras dianas.

* 75-87% de los pacientes tratados con BsAb tiene 1gG <400 mg/dl.

Monitorizacidn del nivel de IgG basal, y después mensual hasta los 3-6 meses o
mas (CAR-T) o mientras dure el tratamiento (Biesp)

A 4

Considerar tratamiento sustitutivo si:

/

L4

N

» 22 infecciones graves por encapsulados
con cualquier nivel de IgG
* Infeccién grave, o que no responda al
tratamiento antmcirobiano

Reposicion mensual,
0,2-0,4 g/kg
Hasta 1gG>400 mg/dly
ausencia de infecciones
graves

* IgG < 400 mg/di
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TALLER PRACTICO.
DIAGNOSTICO Y TRATAMIENTO DE PATOLOGIA INFECCIOSA EN PACIENTE HEMATOLOGICO

IGNACIO MARQUEZ

SERVICIO DE ENFERMEDADES INFECCIOSAS
HOSPITAL REGIONAL UNIVERSITARIO DE MALAGA
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TALLER. DIAGNOSTICO Y TRATAMIENTO DE PATOLOGIA

INFECCIOSA EN PACIENTE HEMATOLOGICO

CASO CLINICO g

m Varonde 18 anos.

m Diagnosticado de LMA en Febrero de 2024, con buena respuesta a tto de induccion y
consolidacion con quimioterapia seglin esquema habitual.

m  AloTPH haploidéntico en Julio de 2024 con complicaciones infecciosas entre las que
destacan:

- Neutropenia febril con bacteriemia relacionada con catéter por Pseudomonas
aeruginosa multisensible.

- Episodio recidivado de Cl difficile tratado con Fidaxomicina en tapering.

m EICR cutaneo, intestinal y hepatico severo que ha precisado tratamiento con esteroides,
tacr6limus y fotoaféresis.

m  Profilaxis actual con TMP/SMX L-X-V, Posaconazol 300 mg/24 horas.

CASO CLINICO

m Ingresaen el dia + 200 por cuadro de fiebre de hasta 38.5°C
con escalofrios sin tiritonas acompanado de dolor abdominal
y deposiciones diarreicas sin productos patolégicos.

m EF destacaba TA 88/56 mm Hg. Febril. Afectacion con gran
exantema descamativo cutaneo conocido (EICR cutaneo).
HICKMANN de fotoaféresis canalizado sin signos de
infeccion. PICC en miembro superior derecho. ACP sin
hallazgos significativos. Abdomen blando y depresible,
molestias a la palpacion, no masa sin megalias.

m En complementarias destaca:

- Hb 9, plag 8.000, leucocitos 1.790, neutrofilos 1040,
Glu 123, Cr 0.73, FG >90, lones sin alteraciones, AST
20, ALT 62, GGT 324, FA 124, Bt 2.59, BD 1.05
PCR 228, PCT 1.04
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CASO CLINICO

m MICROBIOLOGIA:
Coprocultivo: negativo. Toxina ClI difficile negativo.

Hemocultivos ingreso: negativos.

GM en sangre negativo. BDG en sangre: 14.8

PCR CMV: 650 copias/mL.

m Se inici6 tratamiento con Ganciclovir a dosis de 5 mg/Kg /12 horas y se procedio a

cambiar la profilaxis antifingica a Anfotericina B liposomal 1 mg/Kg/24 horas dada
la hepatotoxicidad.

PREGUNTA | N

Ante la situacion clinica actual, usted
a) Descartaria infeccion fungica dado GM negativo.
b) El valor de GM en suero no es valorable en este tipo de
pacientes. Repetiria nueva extraccion de BDG para descartar
falso positivo.

¢) Mantendria posaconazol dada la hepatotoxicidad.

d) Iniciaria anfotericina B liposomal a 3 mg/kg dado BDG positivo.
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EL PROBLEMA DE LA INFECCION
FUNGICA

Lancet Infect Dis 2024; 24: e428-38

Lancet Infect Dis 2024; 24:e428-38
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PROFILAXIS ANTIFUNGICA TPH

Table 5. Recommendations for alle-HSCT recipients: pre-engraftment.

Antifungal agent Pre-engraftment ECIL 5-6

risk of mold

infection

ow high low High
Fluconazole 400 mg q24h Al DAl Al? A-ll against
Posaconazole tablet 300 mg g24h following a loading dose of 300 mg q12h on day 1 or oral Bl Bl Bl B-ll
solution 200 mg q8h
Itraconazole B Bl Bl B
2.5-7.5mg/kg q24h iv. or 200 mg q24h p.o
Voriconazole & mg/kg q12h first day then 4 mg/kg g12h iv. or p.o. B B4 B B
Micafungin 50 mg q24h B (=] B cl
Caspofungin and anidulafungin nodata nodata nodata  nodata
Liposomal amphotericin B (<1} cl (<}
Aerosolized liposomal amphotericin B (10 mg twice weekly) in combination with systemic (=11} cn Bl
fluconazole 400 mg g24h
Isavuconazole 200 mg g24h following a loading dose of 200mg q8h on days 1 and 2 ® Bl BHI nodata  no data

Table 6. Recommendations for allo-HSCT recipients: post-engraftment.

Antifungal agent Steroid treated acute GVHD ECIL 5-6
Posaconazole tablet 300 mg q24h following a loading dose of 300 mg q12h on day 1, or oral AP Al
solution 200 mg g8h

ltraconazole B-1° B-1°
2.5-7.5mg/kg q24h iv. or 200 mg q24h p.o

Voriconazole 6 mg/kg q12h first day then 4 mg/kg q12h iv. or p.o. B1® B1P
Micafungin 50 mg g24h =] =]
Caspofungin and anidulafungin no data no data
Liposomal amphotericin B c cHl
Aerosolized liposomal amphotericin B (10 mg twice weekly) in combination with systemic no data no data
fluconazole 400 mg q24h

Fluconazole 400 mg q24h D-lll DAl
Isavuconazole 200 mg q24h following a loading dose of 200 mg g8h on days 1 and 2 © Bl no data

Leukemia (2025) 39:1547 - 1557

Biomarcadores: GALACTOMANANO

* Polisacarido de la pared celular del Aspergillus
* Se libera durante el crecimiento fangico
* Se detecta en el sueroy BAL

Latgé J-P, Chamilos G. 2019. Aspergillus fumigatus and aspergillosis in 2019. Clin Microbiol Rev 33:00140-18. https://doi .org/10.1128/CMR.00140-18.
Garcia-Vidal C, Salavert Lleti M. Inmunopatologia de las micosis invasivas por hongos filamentosos [Immunopathogenesis of invasive mould infections]. Rev Iberoam Micol. 2014;31(4):219-228.
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Biomarcadores: GALACTOMANANO

Falsos Positivos Falsos Negativos

P. transfusionales Profilasis/TT2 antifungico
Bifidobacterium No neutropenicos

Ciclofosfamida,P, P/T A/C  Encapsulacion

No neutropenia . . . s
L Angjoinvasion
Uso de antifungicos

Latgé J-P, Chamilos G. 2019. Aspergillus fumigatus and aspergillosis in 2019. Clin Microbiol Rev 33:e00140-18. https://doi .org/10.1128/CMR.00140-18.

Biomarcadores: B-D-glucano

s
Marcador Panflingico: Es un componente polisacarido de la pared celular de muchos hongos

No detecta Cryptococcus sp ni zisomicetos (mucorales)
Se libera durante la invasion flungica

fSensibiIidad baja y alto VPN
Aumenta la especificidad con dos pruebas positivas
Evitar la prueba en presencia de factores relacionados con falsos positivos

Cinética lenta
. y,

Mikulska, A. Beta-D-Glucan in Patients with Haematological Malignancies. J. Fungi2021,7,1046.
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DIAGNOSTICO DE INFECCION FUNGICA
EN HEMATOLOGICOS

Searched Keywords: Invasive Aspergillosis; Oncologic patients;

2.-What microbiological methods can be used to diagnose inva- Haematologic patients; Neutropenia; Diagnostic_
sive aspergillosis (IA)? Are all diagnostic methods useful in all

populations? z
Searched Keywords: Diagnosis; Aspergillosis; Aspergillus diag- Executive summary

nostic tests; Galactomannan; Glucan; BDG; Aspergillus LFD;

Aspergillus PCR. 1. 1. - In neutropenic patients with suspicion of IPA the re-
Executive summary commended approach is: (a) chest computed tomography (CT)
scan (AIl), (b) serum and/or BAL GM detection (AIl), and (c)
1. Diagnosis of IA in patients with suspected infection is mainly bronchoscopy (AH)_ BI’OI’IC[’IOSCDD}F allows for performing funga]
based on culture (Al), galactomannan antigen quantification Itu GM d PCR det inati that i th b
(GM) (AII) and techniques based on the amplification of fungal ('Ll‘ ! re, .Ell'l ; € !E_'l'mll'li.i 10ns a_ increase the Pm -
DNA by the polymerase chain reaction (PCR) (AIl). ability of ruling in IPA diagnosis and ruling out other infec-
2. Sensitivity of cultures is usually low but provides information on tions [ A’]
epidemiology and antifungal susceptibility (AIl). o . . . . . .

3. GM serum quantification is recommended in neutropenic and 2. 2. - Histopathologic examination of tissues and fluid specimens
A ;'fm;é‘;'?“:,p‘“:f'!“ wh: are t:-m in prov!\yllaxis (gmd - are recommended whenever possible (AI), particularly to rule
. The -based techniques have been extensively used and might P . - . n . _
improve diagnosis in hematological and ICU patients (Al albeit out other lI]fE('tl.Dl'lS (.)l' diseases in patients with pu]ml}nary no
an effort in standardization and harmonization of the techniques dules and negative biomarkers results (BIT).

is still needed.

Garcia-Vidal C, Alastruey i A, Aguilar-Guisado M, et al. ive summary of clinical practice guideline for the management of invasive diseases caused by
Aspergillus: 2018 Update by the GEMICOMED-SEIMC/REIPI. Enferm Infecc Microbiol Clin (Engl Ed). 2019;37(8):535-541.

CASO CLINICO

m Tras el inicio del tratamiento con Ganciclovir, el paciente presenta mejoria clinica
persistiendo minimas deposiciones diarreicas en contexto de EICR ya conocido.

m Se repitio BDG en suero, resultado negativo.

m En el dia + 236, presenta de nuevo pico febril de hasta 39°C asociando tos con
expectoracion mucopurulenta y leve dolor costal izquierdo de caracteristicas
pleuriticas, procediéndose al inicio de antibioterapia con meropenem 1 gr/8 horas +
vancomicina 1 gr/12 horas + anfotericina B 3 mg/kg cada 24 horas.
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PREGUNTA I

/ Ante la situacion clinica actual, usted \

a) Mantendria tratamiento con anfotericina B 3 mg/kg /24 horas.
b) Solicitaria TAC térax y, segln hallazgos, BAL.

c¢) Valoraria anidulafungina a dosis plenas para cambiar de grupo
farmacologico.

\d)La probabilidad de una fungemia de brecha en este paciente es
baja. /
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2(©)-
PREGUNTA Il O°‘

Ante la situacion clinica actual, usted

a) Podria tratarse de una Aspergilosis Pulmonar Invasiva.
b) Podria tratarse de una Mucormicosis pulmonar.

c¢) Podria tratarse de Nocardiosis pulmonar.

k d)Podria tratarse de una infeccion por bacterias atipicas. /

Legionella: neoplasias, corticoesteroides, terapias bioldgicas
Rhodococcus: enfermedad hematologica

Intensive Care Med (2020) 46:298-314
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Sputum and biood culture
Artgenuna

Sputum with mycologic cuture
PCR Aspergilus and mucommycos:s
Gadactormannan. BD -ghucan
Bronco aveolar levage

SEPTAL THICKENING

- Atypical bacterial preumonia

Sputum and blood culture

- Broncho-alveolar lavage

O

CAVITATION

- Mycobacteria
- Histoptasma
« Bacterial pneumonia (S. aureus)

Sputum and blood culture
Mycobacteria culture
Histoplasma PCR

iv o

EXCAVATED NODULES
- Bacterial pneumonia - Nocardiosis
= Mucormycosis - Actinomyces
- Asporgiliosss

- Sputum and blood culture

RONODULES
MIC! Mucor PCR
- Bacterial preumonia ¢ Nocardia PCR
- Viral pneumonia 80-ghucan
- Mycobacteria + Galactomannar
- Aspergiilus PCR
Sputum and blood culture
Mutipion virus PCR
- Mycobactena culture ’
CMV, VZV, HSV. PCR /4
o/
GROUND GLASS g O ROLIATION
OPACITIES - Bacterial pneumonia
- Pneumocystoss =
- Viral proumonia
Atypical bacterial preumonia Sputum and blood culture
PLEURAL EFFUSION Antigenuria
Sputum and blood culture - Bacterial pneumonia oy P S~
- Logrneta artgonura - Tuberculosis " S0
- INGucod sputum for Preumocystis search
B0-ghucan Sputum and blood culture
- Mutpiox vus PCR Antigenuna
- CMV, VZV, and HSV blood PCR Mycobacteria blood culture
- Broncho-aveolar lavage, Pneumocysts IF and PCR Ploural asparabion and culture

Intensive Care Med (2020) 46:298-314

Clinical Microbiology and Infection 30 (2024) 296e305
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Pol J Radiol 2021; 86: e335-e343

Pol J Radiol 2021; 86: €335-€343
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MUCORMICOSIS EN HEMATOLOGICOS

Other sites

5.1% I Pulmonary

I Rhino-orbito-cerebral
B Disseminated

I Skin and soft tissue
00 Other sites

Skin and soft tissue
7%

Disseminated
16% _Pulmonary

44.4%

Rhino-orbito-cerebral
27.6%

J. Fun§i2023, 9, 592.

MUCORMICOSIS EN HEMATOLOGICOS

J. Fungi 2023, 9, 307
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J. Fungi 2023, 9, 307

Diagnoéstico microbiol6gico: Tincion y cultivo

(Cultivo: \

= Diagnostico etiologico
= Estudio de sensibilidad

s Tam
VPP <70%
\_ J
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Diagnéstico microbiol6gico: Biomarcadores
f

Galactomanano: \

= > sensible BAL que en suero.

= Se ve afectada por la calidad de la muestra.

* En paciente no neutropenico > Sensibilidad en LBA vs serico.

= En pac. con profilaxis antifdngica para mohos tiene una S: 52%

\ _/
N

Lateral flow assay (LFA, ImmyTM)

ELISA/CLIA « Detecta GM (ME-A5 mAB)
= Suero/BAL » Evaluado en poblaciones mixtas inmunocomprometidas y no
= Alta sensibilidad y especificidad neutropenicos

* Sensibilidad similar a GM (PlateliaTM assay, Paris, France)
Lateral flow device(LFD, OhmTM)

 detecta una glicoproteina extracelular de Aspergillus sp (JF5
\ glicoproteina extracelular)

= Sirve para monitorizar la infeccion
= |ndicador de enfermedad activa

- -~ - - - P e -
Diagnostico microbioldgico
= Alta sensibilidad para Aspergillus
= Alto VPN en pacientes inmunosuprimidos sin profilaxis antifungica
= Marcador precoz
= |a profilaxis afecta menos a la sensibilidad en el BAL
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Desafio diagnostico:

= Presentacion clinica atipica

= Disminucién de la sensibilidad de las pruebas
= Combinacion de biomarcadores

= Meétodos invasivos en pacientes fragiles.

EXPERT REVIEW OF ANTI-INFECTIVE THERAPY 2024
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Target Assay Reference Assay Type Specimen Manufacture
éi’;’g §1 i?:: fumigatus Tgh ELISA Serum QED Bioscience Inc.
Aspergillus IgG Antibody .
. Lateral flow assay Serum Era Biology
Antibodies Detection K-Set
g:p;ﬁg:sé_gsl\gt Antibody Lateral flow assay Serum Era Biology
Aspergilius fumigatus 186 gy 1sa Serum Demeditec
Target Assay Reference Assay Type Specimen Manufacture
Aspergillus fumigatus IgG | Aviva Systems
ELISA Kit ELISA Serum Biology
gﬁ’;”fg.‘:f“m’g‘““s 18G griga Serum QED Bioscience Inc.
Aspergillus fumigatus 16 gy 15 Serum Demeditec
Antibodies Aspergillus fumigatus IgM Aviva Systems
ELISA Kit ELISA Serum Biology
Aspergil fumigatus 1M py 15 Serum QED Bioscience Inc.
Dynamiker Aspergillus .
Fumigatus 15G ELISA Serum Dynamiker
gglﬁlagtg;}spﬁi i-ﬂg!:slaic Lateral flow assay Serum Dynamiker
J. Fungi 2026, 12, 259
S
Aspergillus Sandwich
Galactomannan Ag chemiluminescent Serum and BAL Vircell S.L.
VIRCLIA immunoassay
Aspergillus
Galactomannan Detection  Lateral flow assay Serum and BAL Era Biology
K-Set
Dynamiker Aspergillus .
Galactomannan Assay ELISA Serum and BAL Dynamiker
Galact i ® i
alactomannan Ez_tl\fc]_:(opl:;tm:nspergﬂlus ELISA Corrie A BAT Den Rl
" i G Target Assay Reference Assay Type Specimen Manufacture
SPETgIiius ~-hen Real-time PCR
Galactomannan (CLIA) mn AsperGenius (species ID and azole BAL PathoNostics
Platelia Aspergillus Ag ELIS, resistance)
Sona Aspergillus GM , . Whole blood,
Lateral Flow Assay Later S&eg:"’f Aspergillus m;:%él:gﬁr ) plasma, serum, GeneProof
QuickGM Aspergillus Later BAL, sputum, CSF
7 Galactomannan Ag Goldstream® Aspergillus Whole blood and
Mannoprotein Aspergillus Antigen ELISA  ELIS, 'E‘:duiecg“ Test (Chinaand ~ Real-time PCR BAL Era Biology
Beta-Glucan Test Enzy. P o rat
; ) wer respiratory
gg;fg‘g‘féli ‘::ﬁ"s Erg, DNAdetection  npooaccay Aspergillus Real-time PCR tract samples and  Myconostica UK
serum
®
(;oldstrean; Fun_[g‘us MycoGENIE® Aspergilius Serum, biopsy,
1,3-B-D-glucan ( '3)75"13'5 ucan Test Enzy fumigatus and resistant Real-time PCR lower respiratory ~ Ademtech
g‘l’f:; e in China and TR34/198H tract samples
) MycoGENIE Aspergillus Serum, biopsy,
Fungitell Assay F“zy species—Mucorales Real-time PCR lower respiratory Ademtech
sing] species tract samples
Fungitell STAT Assay Enzy. VIASURE Aspergillus Real-time PCR (A, por o
differentiation Real Time  fumigatus, A. flavus, irate, sputum Certest
PCR Detection Kit A. terreus) asp i
J. Fungi 2026, 12, 259
S
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Table 4. Advantages and disadvantages of the use of bi kers in clinical diag
Advantages Disadvantages
Faster diagnosis leads to more accurate clinical and Low biomarker concentration could degenerate false
therapeutic management. negative results.
Indirect evidence of the presence of the microorganismin  Limited knowledge about the kinetics of biomarker
the specimen. release.

Lack of awareness among clinicians regarding new

Assay adaptable to different specimen types. technelogies and diagnostic alternatives.

Biomarkers are used as indicators for therapeutic
monitoring and prognosis.

Combination of biomarkers allows more accurate Risk of cross-reactivity, especially with genetically closely
diagnosis. related microorganisms.

Limited global availability of commercial kits.

J. Fungi 2026, 12, 259

J. Fungi 2026, 12, 259
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TRATAMIENTO ASPERGILOSIS

b) When should we use combination therapy and what are
the best regimens?

Executive summary

1. Antifungal combination therapy should not be generally recom-
mended for primary treatment of 1A, but it could be consider in
selected hematological patients with documented IA (BI).

2. Regarding class of antifungal compounds to be combined, com-
binations including triazole and echinocandin are the most
commonly recommended and specifically voriconazole with
anidulafungin would be the best regimen (BI).

3. For salvage treatment of refractory [A, the addition to another
agent to initial therapy is in general not recommended, although
combination therapy may be consider in individual patients
(cun.

ia-Vidal C, Alastruey i A, Aguilar-Guisado M, et al. ive summary of clinical practice guideline for the management of invasive diseases caused by
Aspergillus: 2018 Update by the GEMICOMED-SEIMC/REIPI. Enferm Infecc Microbiol Clin (Engl Ed). 2019;37(8):535-541.
—
”
—
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PREGUNTA IV N

ﬂnte las pruebas anteriormente aportadas, usteh
decide

a) Iniciar biterapia con anfotericina B 3 mg/kg + anidulafungina.

b) Mantener monoterapia con anfotericina B 3 mg/kg hasta
sensibilidad de cultivo.

¢) Modificar tratamiento a Isavuconazol.

d) La opcion mas logica seria biterapia con anfotericina B 3 mg/kg
+ isavuconazol. j

Aspergillus terreus

>

/' A.fumigatus es la causa mas frecuente de Al, seguido \
de A.flavus, A.niger y A.terreus.

= Aterreus 3-12%:
= Tasa < derespuestaal TT

= > mortalidad

= >diseminacion

= >frecuencia en fungemia de brecha
\ = >frecuencia tras administracion de antifingicos j

~N

21 paises

370 casos de A. terreus (5,25) - 25,1% Al
Especies cripticas 14,9%: A. citrinoterreus 65,5%
A. terreus sensu stricto (n 315), A. citrinoterreus (n
36), A.alabamensis (n 6), As. hortai (n 10)

J

B. Risslegger etall .A prospective international Aspergillus terreus survey: an EFISG, ISHAM and ECMM joint study.
Cornella lass et all. Aspergjllus terreus species complex. Clinical microbiology review.octubre 2021,volumen34 issue 4 e00311-20
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Aspergillus terreus

* Anfotericina B
* Fluconazol

* Equinocandinas

* Voriconazol
* Posaconazol - - —
« Isaconazol T species in B MICs, mg/L.
0125 025 05 1 2 4 8 16 32
A. terreus sensu 3 7 10 14 36 81 8 55 23
stricto
A. citrinoterreus 3 13 8 7 5
A. hortai 1 2 5 2
A. alabamensis 2 3 1
A. floccosus 1
A. neoafricanus 1
Potential new 1
species
B. Risslegger etall .A prospective international Aspergillus terreus survey: an EFISG, ISHAM and ECMM joint study.
Cornella lass et all. Aspergjllus terreus species complex. Clinical microbiology review.octubre 2021,volumen34 issue 4 e00311-20
_—
Facetvndt 21 dore 2019 | Buvind 26 Jyve 2019 | Accopted 27 done 203%
Ok 103343 12960
REVIEW ARTICLE CREET WiLEY
Defining breakthrough invasive fungal infection-Position paper Relrachery evashee homgel nfection Sreshthrough Infestion dhring poo-omptive or tergaied irssbmont
of the mycoses study group education and research consortium " "
activity activity
and the European Confederation of Medical Mycology
Treatment.
Time
Persistent invasive fungal infection
"
activity ——
Treatment or Treatment ol breskthrough 1
Time Time
in invasive Relapsed invasive fungal infection
" "
m m (&\
Time Time
Cornely OA, Hoenigl M, Lass-Flérl C, et al. Defining breakthrough invasive fungal infection-Position paper of the
mycoses study group education and research consortium and the European Confederation of Medical
Mycology. Mycoses. 2019;62(9):716-729.
_—
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FACTORES DE RIESGO IFI DE BRECHA

Risk factor
Acute leukaemial8223481.101.102
Neutropenia!?#202234.3492.101.102
Immunosuppression including
glucocorticoids?0228%102
Mucositis*>*-5-102 fngal
translocation?%110:146

Central venous

catheters™*5:102 primarily Candida***

Broad-spectrum antibiotic
s 20223581101

Mechanism increasing risk of IFI

Increased proliferation of leukaemic cells leads to
decreased production of normal neutrophils*®

Decreased production of normal neutrophils*®

Impaired innate and/or adaptive immune response®®;
Glucocorticoid-associated dysregulation of immunity

Impaired mucosal barrier with translocation of pathogens,
primarily Candida, to the blood!97:107.110,146

Port of entry and nidus of infection for fungal pathogens,

Alters gut flora and increases colonisation from Candida
spp., increasing risk for IC; selective pressures and

increase in Candida spp. resistance; alterations in host
123

immune response to Candida spp.

Genetic factors?”2%126:127

Impaired adaptive and/or innate immune function

TABLE 1 Mechanism of risk increase
of major predisposing host factors for
breakthrough invasive fungal infections

106

2729126127

Mycoses. 2020;63:1021-1032.

S
Question 12: What is breakthrough IA
and how should it be managed?
Recommendations
41.1— WIl-llat antif_llllnglal tBIr:g_s’. should be used in case of break- « Verification of adherence to antifungal therapy
through aspergl _0515( rA)? . . together with TDM should be performed in suspected
Searchefl terms: Breakthroygh as!nerglllosw, Br.eakthrough o 51 e T, Teo, (el mede e e, TLveel
fungemia, Posaconazole, Micafungin, Caspofungin, Ampho- S
tericin B. * If breakthrough TA occurs on triazole prophylaxis or
Executive summary therapy, a switch to liposomal amphotericin B is strongly
recommended (Strong recommendation, Level I
1. In patients with BrA is recommended initiating empirical treat- ERiEneE]Y ) .
ment with an alternative class of antifungal with Aspergillus + [ibreakthroughiTATocairsionlliposomal amphotenan
activity until the diagnosis is established and a response to treat- B R 6 STien o TR RdlD OF T el e
ment can be documented (BIIT). strongly recommended (Strong recommendation, Level
I evidence).
* Where possible, definitive treatment targeted towards
Garcia-Vidal C, Alastruey-lzquierdo A, Aguilar-Guisado M, et al. Executive the specific fungal pathogen and with an agent con-
summary of clinical practice guideline for the management of invasive | (0 I (LTeivh o e iy I
diseases caused by Aspergillus: 2018 Update by the GEMICOMED- £al suscep Y
SEIMC/REIPI. Enferm Infecc Microbiol Clin (Engl Ed). 2019;37(8):535-541. strongly suggested (Swrong recommendation, Level IIT
evidence).
Douglas AP, Smibert OC, Bajel A, et al. Consensus guidelines for
the diagnosis and management of invasive aspergillosis, 2021.
Intern Med J. 2021;51 Suppl 7:143-176.
S
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Table 3
BtIFI diagnosis, site of infection, and microbiological results
ALL EPISODES
N =121 (%)
IF1 classification
Proven 41(339)
Probable 53 (43.8)
Possible 27 (223)
Diagnosed IFI classified as Proven or Probable’ 94(777) i
e pe—r 55 (455) 13 hospitales
Candidemia 23(19)
Mmool T 36 meses
e ek I tone S > 7 dias de tto antifingico
11 site
Pulmonary 71 (58.7)
Disseminated 43(355)
Sinonasal infection 6(5)
CNS infection 1(08)
Source of fungemia (n = 30)
Unknown source 13 (433)
Catheter-related 11(36.7)
Abdominal source 5(167)
Urinary source 1(33)
Microbiological results
Positive galactomannan antigen in plasma 32 (26.4)
Mean (SD) galactomannan value in plasma 3.14 (240)
Positive antigen in by 33(273)
lavage
Mean (SD) value in b 409 (2.95)
lavage
Positive culture or PCR 65 (53.7)
Positive pan-fungal PCR 5(4.1)
Antifungal susceptibility to a prior antifungal in isolated
species (n = 48)
Susceptible 8(167)
Resistant/Non-susceptible 40 (83.3)
Puerta-Alcalde P, Monzé-Gallo P, Aguilar-Guisado M, et al. Breakthrough invasive fungal infection among patients with
haematologic malignancies: A national, prospective, and multicentre study. J Infect. 2023;87(1):46-53.
S
Puerta-Alcalde P, Monz6-Gallo P, Aguilar-Guisado M, et al. Breakthrough invasive fungal infection among patients with
haematologic malignancies: A national, prospective, and multicentre study. J Infect. 2023;87(1):46-53.
S
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IFI DE BRECHA

P. Puerta-Alcalde, P. Monzé-Gallo, M. Aguilar-Guisado et al. Journal of Infection 87 (2023) 46-53
A i i | Is. |
BUF dassification 0% U
~Mbroven =0.142 "IOM
S Vrrodadle ~Misperplions
~ivossible SVOndidaus
4= Provencensored o S IMucsrmycoses
4 rrovatiecensored —\—\—. S IPesuble bufl
+ Other molds.
SVOther yeast
1 1 H‘ﬁﬂ_ e o
s H “os l—. = Mucarmycoses-censored
03 L3 4= Posuble bufi-censored
H H Lz Other mosds-centored
= Other yeasts-censored
§ = § -
o W e
o~ o~
0 20 “ €@ L 100 ° 2 0 0 L 100
Days since BUIFA diagnosis Days since BUIF diagnosis
Fig. 2. Kaplan-Meier survival curves at 180 days based on breakthrough fungal infection classification (A) and diagnosis (B).
Puerta-Alcalde P, Monzd-Gallo P, Aguilar-Guisado M, et al. Breakthrough invasive fungal infection among patients with
haematologic malignancies: A national, prospective, and multicentre study. J Infect. 2023;87(1):46-53.
S
Douglas et al.
| invasive |
[ Currently on posaconazole Px | Currently on voriconazole Px | ] Currently on L-AMB Px
A A,
Switch to L-AMB or other triazole Switch triazole Switch to triazole
| (voriconazole, isavuconazole) | | {mg,m ;;f:m) | (vori i o
3
i
- Ensure adequate drug levels (TDM)
- Confirm the diagnosis and exdlude co-
- HRCT, and bronchoscopy or lung biopsy
- Repeat culture and tests as appropriate
- Perform susceptibility testing on any isolates
- infection
Refine therapy based on investigations |
Douglas AP, Smibert OC, Bajel A, et al. Consensus guidelines for the diagnosis and management of invasive aspergillosis, 2021. Intern Med J. 2021;51 Suppl
7:143-176.
S
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CASO CLINICO

m Se inicio Isavuconazol 200 mg/8 horas las primeras 48 horas y posteriormente 200
mg/24 horas con buena tolerancia clinica y sin repercusion en el perfil hepatico.

m En TAC de evaluacién a las 3 semanas, se objetivan incremento de las lesiones
nodulares pulmonares respecto al TAC diagnostico.

2(©)-
PREGUNTA V O°~‘

/ Ante el TAC de control, usted \

a) Iniciar biterapia con anfotericina B 3 mg/kg + anidulafungina.

b) Mantener monoterapia con Isavuconazol ya que se trata de un
posible efecto paradéjico.

¢) Ahadiria triple terapia con Anfotericina B 3 mg/kg +
anidulafungina + Isavuconazol.

d)La opcién mas logica seria biterapia con anfotericina B 3 mg/kg +

\ isavuconazol. /
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Even under appropriate treatment, size and number of pulmo-
nary lesions observed in a CT scan tend to increase before reach-
ing a plateau, while actual radioclogic remission may take weeks or
months. Treatment-emergent cavities are suggestive of treatment
response and associated with favourable survival outcomes,'” but
they may prolong the time until complete radiological remission and
may sometimes become a source of relapses.

Heinz WJ, Vehreschild JJ, Buchheidt D. Diagnostic work up to assess
early response indicators in invasive pulmonary aspergillosis in adult
patients with haematologic malignancies. Mycoses. 2019;62(6):486-493

Clinical Microbiology and Infection 30 (2024) 296e305
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CASO CLINICO

m Tras 6 semanas de tratamiento antifiingico, el paciente presenta un discreto ascenso de

enzimas hepaticas a favor de colestasis.

m Tras comprobar interacciones con antifingicos, se mantuvo tratamiento con isavuconazol
y seguimiento estrecho de enzimas hepaticas con resolucidon progresiva.

m La situacion clinica del paciente es de estabilidad, sin presentar clinica respiratoria ni

otros datos de infeccion.

m Se solicitd TAC de control a las 8 semanas y, segln hallazgos, se dirigié la duracién del

tratamiento.

S
MONITORIZACION Y DURACION DE TTO
¢) Should we monitor treatment response? How?
Searched terms: Aspergillosis, Aspergillus, Response 13. - When should we stop treatment for invasive aspergillosis?
Executive summary Searched terms: Aspergillosis, As_pergiﬂus. Neutropenia, Solid
organ trasplant immunosuppression, Treatment, Therapy
1. Response assessment of antifungal therapy should be based on Executive summary
a composite of clinical, radiological and mycological criteria in
an appropriate period evaluation (AI). . - -
2. A follow-up chest CT scan is recommended to assess the radi- L Trealt(rsn ?lllt t;{',l" Iﬁ:.shoufltélhbe ct:};tlnuellitt:'or a mlglmll:;.geo.r % 1.2
ological response of invasive aspergillosis to treatment after a ;veer - d 5 dura 13!1 DYIE anﬂl] ungda ANy ‘; m:'l t'm M;
minimum of 2 weeks of treatment (CIII). ey UERENUN, O 0D WERES o HERIOD O
3. Monitoring of serum galactomannan titers can be used in neutropenia and other immunosuppressive conditions, the
patients with hematological malignancies and hematopoi- site of the disease, and evidence of disease improvement
etic stem cell transplantation recipients to assess therapeutic (BI).
responses earlier and predict outcomes (AIl).
Garcia-Vidal C, Alastruey-lzquierdo A, Aguilar-Guisado M, et al. Executive summary of clinical practice guideline for the management of invasive diseases caused by
Aspergillus: 2018 Update by the GEMICOMED-SEIMC/REIPI. Enferm Infecc Microbiol Clin (Engl Ed). 2019;37(8):535-541.
S
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PREGUNTA VI

/ Ante esta situacion, usted decide \

a) Indicaria finalizacion de tratamiento a las 12 semanas.

b) Realizaria TAC de control y segun hallazgos, indicaria finalizacion
de tratamiento.

c) Realizaria PET/TAC de control y segln hallazgos, indicaria
finalizacién de tratamiento.

d) La evolucion favorable del paciente permite finalizar el

K tratamiento. /

CASO CLINICO

@

El paciente completé un total de 14 semanas con Isavuconazol con recuperacion completa clinica y
radiologica.
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EL ROL DEL PET/TAC

180 encuestados.
60,5% Enfermedades Infecciosas de Espana e Italia

Mycopathologia (2024) 189:84

S
Table 2 Areas of uncertainty regarding usefulness of '*F-FDG PET-CT for IFI £ to be addressed by future research
Area Evidence gap/research question Required investigations
Diagnosis Value of '*F-FDG PET-CT for the differential diagnosis Prospective study that analyzes the results of performing
between colonization and infection in patients with posi- | '®F-FDG PET-CT to assess active lesions in patients with
tive cultures from non-sterile sites fungal isolates and whether it determines modification of
management
Value of "F-FDG PET-CT for the differential diagnosis Multicenter registry that compares the type of uptake of the
between bacterial and fungal infection different etiologies
Value of 'F-FDG PET-CT for the differential diagnosis Multicenter registry that compares the type of uptake of the
between fungal species infection different fungal species
Value of "*F-FDG PET-CT for the differential diagnosis Multicenter registry that compares the type of uptake of the
between cancer and fungal infection different etiologies
Staging Added value of "*F-FDG PET-CT performed at diagnosis = Head to head comparison with conventional techniques
to rule out or confirm dissemination
Follow-up Normal duration of glucose uptake in '*F-FDG PET-CT  Serial '*F-FDG PET-CT at different time points in patients
in the case of a good outcome, and to what extent is it with different types of underlying immunocompromise
influenced by immunological status and correlation with outcome
Optimal timing of follow-up '*F-FDG PET-CT Protocolized '*F-FDG PET-CT at different time points of
TFT follow-up
Optimal glucose uptake threshold to stop antifungals Correlation of '*F-FDG PET-CT SUV values with clinical
parameters and fungal biomarkers
Prognosis  "*F-FDG PET-CT parameters such as TLG (total lesion Prospective study that analyzes patient’s outcome through
glycolysis) and MV (metabolic volume) showed the abil- = these parameters
ity to predict whether a patient will achieve a complete
metabolic response
Efficiency Disagreement about the indication of '*F-FDG PET-CT  Cost-effectiveness studies
for IFI as compared to conventional imaging
Lack of reimbursement of '*F-FDG PET-CT in this indica-
tion
Mycopathologia (2024) 189:84
S o
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QIM: An International Journal of Medicine, 2018, Vol. 111, No. 9
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CONCLUSIONES

m Importancia de seleccionar bien la profilaxis adecuada segln el paciente de riesgo.

m  Diagnostico de fungemia de brecha. Microbiologia. Imprescindible la sospecha clinica. Hallazgos
Radioldgicos inespecificos.

m  Manejo terapéutico de la fungemia de brecha. jEspecies y sensibilidades!
m  Posible efecto paradéjico en TAC de control: NO ENTRAR EN PANICO.
m Siempre comprobar interacciones de antifungicos.

m En caso de duda, consulte con su infectélogo de confianza.
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DESCRIPCION DEL CASO CLiNICO

‘ Situacion Actual
Remisiédn completa tras induccién seglin esquema 3+7.

‘ Motivo de Ingreso
19 consolidaciéon seguin el mismo esquema.

Edad £ ‘ Antecedentes Relevantes

Sexo Muijer e Ingreso anterior: Fiebre y enterocolitis neutropénica durante
induccién - tratada con cefepime, meropenem y teicoplanina

Diagnostico |MA con mutacion NPM1 — (sin documentacidn microbioldgica) = resolucién completa.

segin la clasificacion OMS

2022, con pronéstico favorable. . . o .
e Previo a este ingreso: Episodio de flebitis en MSD tratado con

acido fusidico y amoxicilina/clavulanico - resolucién completa.

DESCRIPCION DEL CASO CLiNICO

Dia +15 de Neutropenia Fiebre 392cy Sin foco infeccioso
consolidacion grado 4 escalofrios evidente
v'Amplia toma de cultivos + ATB empirica con v/Cambio a Meropenem por mala
Cefepime 2g/8h = Persistencia de fiebre > Nuevos evolucién y cobertura de posible foco
hallazgos de mucositis oral grado 1 + diarrea (sin Aumento de abdominal > Persiste fiebre con
productos patoldgicos) parametros escalofrios...

inflamatorios
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ESTUDIO DIAGNOSTICO

ANALITICA SANGUINEA:

+ Hemograma: Leucocitos 0,13 x1073/uL; neutréfilos 0,02 x1073/uL;
Hb 8,6 g/dL; Plaquetas 10 x10”3/uL.

« Bioquimica: AST 24/UL; ALT 77/UL; GGT 57 U/L; FA 154 U/L;
Bilirrubina total 1.9 mg/dL con 58% directa. PCR 145 mg/L (N: <5
mg/L); procalcitonina 4.6 ng/mL (N:<0.5 ng/mL).

TC ABDOMINO-PELVICO:
« Realce de la mucosa de ciego y colon ascendente proximal
compatible con enterocolitis de ciego-colon derecho.

h\ g

Imégenes obtenidas del servicio de Radiologia del HGSE

MICROBIOLOGIIA INICIAL:
« Urocultivo: negativo
« Hemocultivos: positivos

T T

Imagen referencial. Agar sangre (A) y MacConkey (B). Tipica pigmentacion amarilla. Tipica
coloracién amarilla
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IDENTIFICAQON DEL AGENTE CAUSAL

La muestra fue enviada al laboratorio de referencia para la tipificacién
avanzada mediante:

Perfil de resistencia de
C. Indologenes

MALDI-TOF MS RESULTADO FINAL

Espectrometria de masas por
desorcién/ionizacion laser asistida por
matriz—tiempo de vuelo. Técnica de
referencia para identificacion de
microorganismos dificiles de detectar
con métodos convencionales.

El agente causal fue reclasificado,
diagnédstico final:
Bacteriemia por Chryseobacterium
indologenes — bacilo gramnegativo
no fermentador.

v Hemocultivos diferenciales positivos para el mismo microorganismo - confirma
bacteriemia relacionada con catéter PICC.

El diagndstico puede ser complejo mediante
v' Frotis rectal: aislamiento de Serratia marcescens productora de KPC > medidas de métodos convencionales, contribuyendo a su

aislamiento de contacto. infradiagndstico.

CONTEXTO AINICO Y EPIDEMIOLOGICO

Factores de Riesgo en esta Paciente

Neutropenia profunda y prolongada

Neutropenia grave = supresion medular 2° a quimioterapia intensiva.

Catéter venoso central (PICC)

Dispositivo intravascular > puerta de entrada y reservorio para microorganismos ambientales C.
indologenes.

Exposicidn previa a antibidticos de amplio espectro

Tratamiento previo con carbapenémicos = favorece la seleccién de patégenos con resistencias intrinsecas,
eliminando la flora competidora protectora.

Mucositis y enterocolitis neutropénica

Alteracién de la barrera mucosa > facilita la translocacion bacteriana de patégenos ambientales hacia el
torrente sanguineo.
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DIAGNOSTICO DIFERENCIAL Y ENFOQUE CLINICO

Una estrategia efectiva para abordar la neutropenia febril requiere distinguir entre los patégenos mas comunes y aquellos
con perfiles de resistencia complejos.

I 2 I

PATOGENOS HABITUALES NO FERMENTADORES RAROS HONGOS (SI PERSISTE >72-96H)
Responden a antibioterapia estandar Resistencias intrinsecas, requieren Considerar si no hay respuesta a
identificacion temprana antibidticos
*  Pseudomonas aeruginosa e Chryseobacterium indologenes v/ e Candida spp.
° Esche'rlchla coli . e Stenotrophomonas maltophilia e Aspergillus spp.
¢ Klebsiella pneumoniae «  Acinetobacter spp. e Mucormicosis

e Staphylococcus aureus / SCN e Burkholderia cepacia

Clave Clinica

La falta de respuesta a la antibioterapia empirica estandar debe alertar sobre patégenos con resistencias intrinsecas o
inusuales. La identificacidn microbioldgica temprana y el antibiograma son determinantes para optimizar el tratamiento.

148



ESCENARIO CLINICO DESAFIANTE:

FIEBRE Y NEUTROPENIA

DISCUSION

La bacteriemia en pacientes con LMA sometidos a quimioterapia intensiva constituye una complicacidn grave, especialmente en el
contexto de neutropenia profunda y prolongada, con morbimortalidad del 20-40%.

C. indologenes

-—  —

Infeccion nosocomial Patogeno oportunista

Las infecciones por C. indologenes son principalmente Afectq a paC|e||'1tes dcon enferntw‘igllatql suby?]cent.t;: l_graxe,
nosocomiales, asociadas a dispositivos intravasculares, exp|05|C|odn _pro onga a 'da atnl loticos,  hospitalizacion
ventiladores y soluciones de agua dentro de hospitales. prolongada, Inmunodeprimidos, etc.

Resistencia intrinseca Reto diagnéstico

Bacilo gramnegativo no fermentador con amplio perfil de El  diagnostico puede ser complejo con métodos
resistencia intrinseca  (multiples  B-lactédmicos  incluidos convencionales. MALDI-TOF MS y métodos moleculares son
carbapenémicos), mediada por metalo-B-lactamasas y otros .clave.paraj\ su identificacion y contribuyen a reducir su
mecanismos. infradiagnéstico.

CONCLUSIONES Y MENSAIJES PARA LLEVAR

Los patégenos emergentes como Chryseobacterium indologenes, aunque infrecuentes, representan un reto real en pacientes de alto riesgo. La
identificacion temprana, el ajuste antibiético dirigido y el control del foco son los determinantes clave para mejorar la supervivencia en
neutropenia febril con mala respuesta empirica.

Alto indice de sospecha clinica Abordaje multidisciplinar

Ante la falta de respuesta a la antibioterapia empirica [| La complejidad microbioldgica exige coordinacion entre
estandar. El cambio precoz a tratamiento dirigido es [j Hematologia, Microbiologia e Infectologia, junto con
determinante para mejorar el prondstico. medidas de vigilancia epidemiolégica y control de

infeccién nosocomial.

Técnicas microbioldgicas avanzadas Prevencion

La implementacion de MALDI-TOF MS y métodos Control ambiental, correcta higiene de manos y
moleculares facilita la identificacién de patégenos precauciones de barrera, vigilancia microbioldgica
emergentes como C. indologenes. El acceso a activa, profilaxis antimicrobiana, uso racional de
laboratorios de referencia es esencial. antibidticos, etc.
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ANTECEDENTES PERSONALES Y CONTEXTO EPIDEMIOLOGICO |

VARON 46 ANOS (VENEZUELA)

COLONIZACION:
Escherichia coli BLEE
(sensible a carbapenem)

PREVIA INFUSION CAR-T:
REACTIVACION CMV

~
¢ LINFOMA FOLICULAR ESTADIO IV-BS
* R-CHOP x 2 & PROGRESION INTRATAMIENTO
J
~

* LINFOMA B DIFUSO DE CELULAS GRANDES ESTADIO IV-B
(MASA BULKY ABDOMINAL)

* R-ESHAP x 1 & PROGRESION ENFERMEDAD

/
N
¢ CAR-T (AXI-CEL/ YESCARTA) + R-POLA-ICE x 2
e CRS GRADO1 PERSISTENTE Y GRADO2 - TOCILIZUMAB
e |CANS GRADO 1 > DEXAMETASONA
/

ANTECEDENTES PERSONALES Y CONTEXTO EPIDEMIOLOGICO I

DIiA POST-INFUSION CELULAS CAR-T VALOR DE IL-6

DIAO

DIA +7

DIiA +14

DIiA +21

DIiA +28

25/microlitro CD3+:

Células CAR-T.

26/ microlitro CD3+ (11% CAR-T;

3/microlitro).

Se detecta un 19% de células CAR-

45.09

12% [3/pL] 24814.64
240

258.88

T+, estudio de subpoblaciones no

evaluable teniendo

en cuenta bajo

numero de eventos.

No es posible realizacién de

2786.69

inmunofenotipo debido al bajo

recuento celular.
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PRESENTACION Y EVOLUCION CLIiNICA |

S. HEMODINAMICO Y ALT. NEUROLOGICA

S. VASOACTIVO + 10T + ATB EMPIRICA

CRS SEVERO TARDIO GRADO 4
ICANS SEVERO TARDIO GRADO 4

. (IL-6>5000; PCR Y PROCALCITONINA NORMALES)
MEDICINA
INTENSIVA SEPSIS URINARIA
° E. COLI BLEE
URGENCIAS
(HEMOCULTIVOS, CULTIVOS DE ORINA E HISOPO
FIEBRE 402C, PERDIDA DE CONOCIMIENTO, ANORRECTAL)

MIOCLONIAS DE MIEMBROS SUPERIORES

PRESENTACION Y EVOLUCION CLIiNICA Il

PLANTA DE HOSPITALIZACION:
FIEBRE + ESPUTOS HEMOPTOICOS + LESIONES DERMATOLOGICAS + HEMATURIA FRANCA
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PRESENTACION Y EVOLUCION CLIiNICA 11l

CONCLUSIONES

RIESGO INFECCIOSO
CRITICO

ANTICUERPOS ANTI-IL

AISLAMIENTOS
MICROBIOLOGICOS:

1.-FUSARIUM PROLIFERATUM
(ESPUTO Y PIEL)

2.-ESCHERICHIA COLI BLEE
(HEMOCULTIVOS)

3.-ENTEROCOCCUS FAECIUM
(HEMOCULTIVOS Y UROCULTIVOS)

FIEBRE PERSISTENTE
EMBOLOS SEPTICOS
BILATERALES

NEUTROPENIA

CORTICOIDES

REGIMENES HIPOGAMMAGLOBULINEMIA

QUIMIOTERAPICOS FUNCIONAL
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FIEBRE EN EL PRIMER MES POST-INFUSION DE CART-T

PRESENTACION Y EVOLUCION CLIiNICA 11l

CONCLUSIONES

RIESGO INFECCIOSO
CRITICO

ANTICUERPOS ANTI-IL

AISLAMIENTOS
MICROBIOLOGICOS:

1.-FUSARIUM PROLIFERATUM
(ESPUTO Y PIEL)

2.-ESCHERICHIA COLI BLEE
(HEMOCULTIVOS)

3.-ENTEROCOCCUS FAECIUM
(HEMOCULTIVOS Y UROCULTIVOS)

FIEBRE PERSISTENTE
EMBOLOS SEPTICOS
BILATERALES

NEUTROPENIA

CORTICOIDES

REGIMENES HIPOGAMMAGLOBULINEMIA

QUIMIOTERAPICOS FUNCIONAL
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

Infiltrados pulmonares extensos y rapido deterioro respiratorio en un paciente con LMA

Uxia Taboada Rodriguez

Complejo Hospitalario Universitario A Corufia
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

Presentacion del caso clinico
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

Se observa un 23% de promonocitos y monoblastos
(alguna célula se ha observado con invaginaciéon
nuclear tipo "cup cell') y un 70% de monocitos.
No se observan bastones de Auer ni astillas.

Frotis de sangre periférica sugiere leucemia aguda
mieloide con diferenciacion monobldstica/monocitica

INGRESO EN HEMATOLOGIA
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

1 SEMANA DE INGRESO

2 SEMANA DE INGRESO
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

sFiebre infecciosa vs. Tumoral vs. Farmacologica?

TACAR

Consolidacién parenquimatosa
con broncograma aéreo que
ocupa prdécticamente todo el

I6bulo superior izquierdo.

En el resto de los I6bulos se
observan lesiones parcheadas
redondeadas con halo en vidrio
deslustrado y fendencia a la
coalescencia.

Los hallazgos son compatibles con
proceso inflamatorio/infeccioso,
dada la patologia de base del
paciente no podemos descartar
sangrado asociado.
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

FBC

Broncoscopia diagnéstica:

Disminucion del calibre en el
bronquio principal izquierdo y
edema, con lesiones
mamelonadas en mucosa, e
imposibilidad para acceder a los
diferentes bronquios segmentarios,
no siendo posible realizar un
lavado broncoalveolary
obteniéndose solamente muestra
de broncoaspirado.

3 SEMANA DE INGRESO
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

MICROBIOLOGIA:

* Examen en fresco calcofltor
* Se observan hifas tabicadas

» Cultivo de Hongos:
+ Positivo

» Solicitud de estudio molecular en
centro externo:

« |nstituto de Salud Carlos |l

MICROBIOLOGIA

MICROSCOPIO OPTICO CALCOFLUOR

Cunninghamella bertholletiae
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

Completamos el estudio
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA

EPIDEMIOLOGIA DE LA MUCORMICOSIS
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INFILTRADOS PULMONARES EXTENSOS Y RAPIDO

DETERIORO RESPIRATORIO EN UN PACIENTE CON LMA
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Retinitis en paciente con mieloma multiple en
tratamiento con anticuerpo biespecifico antiBCMA

Diana Casares Aguiar

Hospital General Universitario Gregorio Marafién, Madrid
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RETINITIS EN PACIENTE CON MIELOMA MULTIPLE EN

TRATAMIENTO CON ANTICUERPO BIESPECIFICO antiBCMA

Presentacion del caso

Motivo de consulta:

Escotoma campo temporal superior Ol.

Varén de 43 afios,
Mieloma Multiple 1gG-kappa (2022).

1L VRd (RP) + TASPE MEL 200 (VGPR).
- TVPyugular asociada a catéter
- TEP segmentario de bajo riesgo

Mantenimiento: antiBCMA (EC) > RC EMR-

_  Reactivaciones de CMV: tratamiento anticipado

- Hipogammaglobulinemia severa: inmunoglobulinas
periddicas.

No otras enfermedades crdnicas.

No antecedentes epidemioldgicos de interés.
Profilaxis con Aciclovir y SMX-TMP.

Vacunas: SARS-CoV2, Influenza.

Exploracion neuroldgica normal. ICE 10/10.

Estudios iniciales

Pruebas complementarias: e At e vy e :
Neuritis dptica isquémica anterior

_ TCcraneal sin alteraciones.

_ RMN craneal/érbitas sin alteraciones.

- Puncién lumbar: Presién de partura elevada
(26cmH20). BQ normal. CMF-. >Microbiologia

- Anticuerpos onconeuronales negativos.

- Potenciales evocados visuales anodinos.

AAS 100mg

Prednisona 1mg/kg/dia
STOP antiBCMA

Neurotoxicidad por antiBCMA

Hipertensién intracraneal

- PCRvirus JC. Infiltracién MM
LCR:
Etiologfa infecciosa
o 2097 Valganciclovir 900mg/12h.......... 900mg/24h
g
30

= 0o o0
PCR T. whipplei S
PCR toxoplasma g 1 20 27 32
Cultivo bacteriolégico Dias

Cultivo de hongos
Cultivo de micobacterias

[E Proteinas normales en el LCR

—_
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RETINITIS EN PACIENTE CON MIELOMA MULTIPLE EN
TRATAMIENTO CON ANTICUERPO BIESPECIFICO antiBCMA

RETINITIS POR CITOMEGALOVIRUS

Reevaluacion por Retina:
Evidencia de nuevos focos de retinitis en haz papilomacular y vasculitis nasal. + Viremia CMV 3838 Ul/mL

Tyndall positivo. Hipertension ocular (28mmHg).

VALGANCICLOVIR oral a dosis terapéuticas.

Negativizacion rapida de Cese de la actividad inflamatoria.
la carga viral en sangre Inicio de cicatrizacion retineana.

Ny

Suspension a las 12 semanas de tratamiento ininterrumpido

Secuela inicial: Atrofia residual del haz papilomacular confirmada por OCT.

A las 3 semanas de suspender el valganciclovir, empeoramiento subito:
vitritis severa, vasculitis florida y extensién a la arcada temporal inferior.

Sospecha de recidiva ¢IRIS/reconstitucién inmune?

Vacuna VVZ, infusidn de inmunoglobulinas

Reinicio de VALGANCICLOVIR... pero:

- Exploracién oftalmolégica atipica e . 3
Prueba terapéutica con Prednisona 30mg/dia

- Carga viral reciente negativa

Viremia 786 Ul/mL
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ITIS EN PACIENTE CON MIELOMA MULTIPLE EN

TO CON ANTICUERPO BIESPECIFICO antiBCMA

Manejo de la refractariedad %

Humor acuoso (Ul/mL) ~ 395.572 312.850 0 0

V'\remia(U\/mL)lBOO 1556 Valganciclovir vo Letermovir
1600
1400
1200 1061 1154
1000
800
600
400 233
200

0

1336 vo

79 13 16 22 29 46 49 62 76 83 119 dias

0 3
Foscarnet A A A A A

intravitreo

Respuesta viroldgica:
Carga viral indetectable en suero y humor acuoso tras maribavir 400mg/12h 3 meses
y foscarnet intravitreo 5 dosis.

Manejo de las secuelas

oCT
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RETINITIS EN PACIENTE CON MIELOMA MULTIPLE EN

TRATAMIENTO CON ANTICUERPO BIESPECIFICO antiBCMA

En |la actualidad

Hematologia Infectologia Oftalmologia

Desde enero/2026 CMV
MM: respuesta completa estricta indetectable en suero y en humor Seguimiento estrecho
acuoso

Suspensién definitiva de Seguimiento de PCR CMV en

) Manejo de secuelas
antiBCMA suero al menos mensual !

Hipogammaglobulinemia Letermovir como profilaxis

’ ’ Vitritis de etiologia incierta
recuperada secundaria (uso compasivo)

Reflexiones finales

* Importancia de mantener un alta sospecha clinica frente a infecciones oportunistas en la época de las
nuevas terapias celulares.

* Importancia del manejo interdisciplinar (Hematologia, Neurologia, Infecciosas/Microbiologia, Oftalmologia).

* Combinacién de terapias locales con farmacos sistémicos para el tratamiento de la enfermedad por CMV
ocular.

* ¢Deberia estandarizarse la monitorizacién de carga viral de CMV en suero en pacientes asintomaticos en
tratamiento con anticuerpos biespecificos?

* ¢Habria que indicar profilaxis secundaria, en pacientes de alto riesgo de enfermedad por CMV que hayan
presentado reactivaciones previas?

o
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TRATAMIENTO ANTIFUNGICO ANTICIPADO (PRE-EMPTIVE) EN PACIENTES DE

ALTO RIESGO:

una estrategia guiada por diagndstico
ISABEL IZQUIERDO GARCIA

HOSPITAL MIGUEL SERVET, ZARAGOZA
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

INTRODUCCION

*  Problema clinico
* Alta mortalidad
* Diagnostico dificil y tardio
* Sintomas poco especificos

* Dilema
* Retrasar tratamiento = peor prondstico
* Tratar a todos - sobretratamiento

*  Estrategia clasica
* Tratamiento empirico basado en fiebre

UN POCO DE HISTORIA

Aios 80-90 - Estrategia Aios 2000 - Nace el
empirica enfoque preemptive

Fiebre persistente Galactomanano

Sin biomarcadores PCR Aspergillus

Diagndstico muy limitado TC de alta resolucién

Adaptado de revisiones de Maertens y Marchetti
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TRATAMIENTO ANTIFUNGICO ANTICIPADO

(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

GALACTOMANANO

* 362 episodios Al probable (Enero 1997-Febrero 2000)

* LMA/AloTpH/LLA/SMD/LMC
* Neutropenia >10 dias
* Profilaxis: Itraconazol o Anfo B
* Tratamiento: Anfo B
* Fiebre persistente
* Infiltrados pulmonares de novo
* TC sugestivo infeccién flngica
* Aislamiento de moho
* Alteraciones neuroldgicas

Johan Maertens J, et al. Screening for circulating galactomannan as a noninvasive diagnostic tool for invasive aspergillosis in prolonged neutropenic patients. J Infect Dis. 2001
Kieren A Marr KA, Balajee SA, McLaughlin L, et al. Detection of galactomannan antigenemia by enzyme immunoassay for diagnosis of invasive aspergillosis. Clin Infect Dis. 2004;

*IFl: ~23 casos
*Sensibilidad: ~90%
*Especificidad: ~85-90%
*VPP: ~60-70%

*VPN: ~95-98%

PCR ASPERGILLUS

® 2000 - Hebart - PCR seriada
¢ 2010 - EAPCRI = estandarizacién
¢ 2015 + - metaanalisis + guias

e ~25-30 estudios incluidos

e >2000 pacientes

* Sensibilidad ~80-90%

* Especificidad~75-85%

* VPN Muy alto

e Incorporacion a guias: (ECIL-6 / ECIL-8)

¢ 2020 2> EORTC/MSGERC: Incluyen PCR como criterio microbioldgico

Johan Maertens J, et al. Screening for circulating galactomannan as a noninvasive diagnostic tool for invasive aspergillosis in prolonged neutropenic patients. J Infect Dis. 2001
Kieren A Marr KA, Balajee SA, McLaughlin L, et al. Detection of galactomannan antigenemia by enzyme immunoassay for diagnosis of invasive aspergillosis. Clin Infect Dis. 2004;
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

Galactomanano PCR Aspergillus B-D-glucano
Especificidad Aspergillus Aspergillus Panfungico
Deteccion precoz
Screening seriado
VPN
Limitaciones Profilaxis Estandarizacion Baja especificidad

UN POCO DE HISTORIA

Afios 80-90 - Estrategia Afios 2000 -> Nace el Actualidad
empirica enfoque preemptive Biomarcadores + imagen

Fiebre persistente Galactomanano Estrategia:

Sin biomarcadores PCR Aspergillus Dirigida

Diagnéstico muy limitado TC de alta resolucion Individualizada

Adaptado de revisiones de Maertens y Marchetti
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

EMPIRICO VS PREEMPTIVE

EVIDENCIA CIENTIFICA

* Objetivo:
* Tratamiento antifingico empirico vs Estrategia preemptive
* Pacientes: Hematoldgicos con Neutropenia febril de alto riesgo

¢ EC aleatorizado, multicéntrico
® n = 293 pacientes
e  Empirico - antiflngico por fiebre persistente
e  Preemptive - basado en:
¢ TC toracico
® Galactomanano 100%
¢ Hallazgos clinicos

SUPERVIVENCIA A 14 DIAS

90%

80%
* RESULTADOS

* Uso de antifungicos: Empirico: ¥63% vs Preemptive: ~39%
* |IFl probada/probable: Ligeramente mayor en preemptive
* Mortalidad global: Sin diferencias significativas

70%
60%
50%

Cordonnier C, et al. Empirical versus preemptive antifungal therapy for high-risk, febrile, neutropenic patients: a randomized, controlled trial. Clin Infect Dis. 2009
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

EVIDENCIA CIENTIFICA

. Diseiio
* Pacientes hematoldgicos de alto riesgo

* Monitorizacidén con PCR Aspergillus seriada

. Resultados en grupo pre-emptive
* J uso de antifungicos
* =mortalidad

* / diagndstico precoz

Hebart H, et al. A prospective randomized controlled trial comparing PCR-based and empirical treatment with liposomal
amphotericin B in patients after allo-SCT. Bone Marrow Transplant. 2009

EVIDENCIA CIENTIFICA

* Documento de consenso

EAT: inicio de tratamiento antiflingico
en paciente con fiebre neutropenica sin
respuesta a antibioterapia sistémica.
3-7 dias

PAT: inicio de tto antiflingico en paciente
neutropenico (con/sin fiebre) con hallazgos
clinicos o microbiolégicos que sugieren IFI
Pero sin criterios de IFl probada/probable

)
 ————

TAT: IFI PROBADA/PROBABLE, tto dirigido

Corrado Girmenia C, Aversa F, Busca A, et al.A hematology consensus agreement on antifungal strategies for neutropenic patients with hematological
malignancies and stem cell transplant recipients.Haematologica. 2010;
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

EVIDENCIA CIENTIFICA

* DDAT (DIAGNOSTIC DRIVEN ANTIFUNGAL THERAPY)
* Hallazgos Clinicos
* Fiebre neutropenica persistente
* Hallazgos microbiolégicos
* Galactomanano/Beta D glucano/PCR
* Hallazgos radioldgicos
* Infiltrados pulmonares de novo

eBiomarcador positivo - TC confirma/localiza

eBiomarcador negativo - TC ayuda a descartar

Corrado Girmenia C, Aversa F, Busca A, et al.A hematology consensus agreement on antifungal strategies for neutropenic patients with hematological
malignancies and stem cell transplant recipients.Haematologica. 2010;

EVIDENCIA CIENTIFICA

Biomarcadores evaluados:

Galactomanano
* Uso en screening seriado
e Deteccién precoz
e Alta utilidad en neutropenia

Estrategia recomendada:

-D-glucano
B-D-g Uso combinado de biomarcadores + imagen

* Marcador panflingico
+  Util como apoyo diagndstico

PCR
*  Prometedora
* Requiere estandarizacion

Oscar Marchetti O, Lamoth F, Mikulska M, et al. ECIL recommendations for the use of biological markers for the diagnosis of invasive fungal diseases in
leukemic patients and hematopoietic SCT recipients.Lancet Infect Dis. 2012;
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

EVIDENCIA CIENTIFICA

* RESULTADOS
Mortalidad
* Sin diferencias significativas
IFI
* Tendencia a mas IFl en preemptive
Uso de antifungicos
* Significativamente menor en preemptive
* Limitaciones del metaanalisis
* Heterogeneidad de estrategias
Variabilidad diagndstica
Bajo numero de eventos
EC no ciegos
Practica no actual
Evidencia baja—moderada

2254 records
identified through
database searching

3 records identified
through other
sources

174 duplicates
were identified and
removed

2083 records
screened

|

9 full-text articles
assessed for
eligibility

2074 records
excluded

|

|

2 full-text articles
excluded, with
reasons

T
-

7 studies included
in qualitative
synthesis

7 studies included
in quantitative
synthesis
(meta-analysis)

Uneno Y, Imura H, Makuuchi Y, Tochitani K, Watanabe N. Pre-emptive antifungal therapy versus empirical antifungal therapy for febrile neutropenia in

people with cancer. Cochrane Database Syst Rev. 2022

EVIDENCIA CIENTIFICA

If EITHER of the following
occurs:
* unexplained persistent fever

)l‘

Supervivencia global
No diferencias significativas

Survival 42

> days ater

Uso de antifungicos

If at least ONE of the following
occurs:

« plasma or serum
galactomannan ODI >0.5

« puimonary infiltrate on chest
Xray

« dense, well—circumscribed
lesion(s) on a CT scan
consistent with IFD

* Aspergillus sp. recovered
from sputum

Significativamente menor en preemptive

IFI
Ligero aumento de IFl en preemptive

Maertens J, et al; Infectious Diseases Group and the Acute Leukemia Group of the European Organization for Research and Treatment of Cancer. Empiric vs Preemptive
Antifungal Strategy in High-Risk Neutropenic Patients on Fluconazole Prophylaxis: A Randomized Trial of the European Organization for Research and Treatment of

Cancer. Clin Infect Dis. 2023
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

Profilaxis antifungica: cambia el juego

La profilaxis antifingica

* Reduce incidencia de IFI
* Mortalidad

Pero también...

¢ Presentacion clinica mas atipica
* J sensibilidad de biomarcadores (GM, PCR)
* Infecciones “breakthrough”

El manejo actual combina profilaxis y diagndstico precoz = PRE EMPTIVE

GUIAS Y CONSENSOS

European Conference on Infections in Leukemia

* Reconoce estrategia preemptive

* Recomendada en centros con diagndstico disponible
* Enfoque: diagnostic-driven

Infectious Diseases Society of America
* Acepta ambas estrategias
* Preemptive valido con monitorizacion estrecha
¢ Destaca:
* Galactomanano
* Imagen precoz

Girmenia et al. consensus
 Estrategia individualizada

* Preemptive = alternativa real
* Enfasis en diagnéstico
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

GUIAS Y CONSENSOS

. European Conference on Infections in Leukemia
* Reconoce estrategia preemptive
* Recomendada en centros con diagnéstico disponible
* Enfoque: diagnostic-driven

. Infectious Diseases Society of America
* Acepta ambas estrategias
* Preemptive vdlido con monitorizaciéon estrecha
* Destaca:
* Galactomanano
* Imagen precoz

. Girmenia et al. consensus
* Estrategia individualizada
* Preemptive = alternativa real
* Enfasis en diagndstico

PREEMPTIVE: A FAVOR

1. Menos toxicidad

* Menos exposicidon a antifungicos
2. Coste-efectividad

* Menos tratamiento

* Menos efectos adversos

3. Medicina de precision
* Tratamiento dirigido, no “a ciegas’

)

4. Stewardship antifungico
* Reduce presion selectiva

5. No inferior en mortalidad
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TRATAMIENTO ANTIFUNGICO ANTICIPADO
(PRE-EMPTIVE) EN PACIENTES DE ALTO RIESGO:

UNA ESTRATEGIA GUIADA POR DIAGNOSTICO

PREEMPTIVE: EN CONTRA

1. Retraso en el tratamiento
* Monitorizaciéon seriada - deteccidn precoz

2. No todos los centros pueden hacerlo
* En centros terciarios es el estdndar emergente

3. Los biomarcadores no son perfectos

CONCLUSIONES

* Las IFl siguen siendo un problema critico, con una alta mortalidad y un diagndstico dificil

La estrategia empirica sigue siendo el estandar en la mayoria de centros

La estrategia pre-emptive es valida y segura, no empeora supervivencia

* Misma eficacia, mayor eficiencia

* El verdadero cambio no es terapéutico, es diagndstico
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Abordaje integral del paciente con neoplasias hematoldgicas en las

unidades de cuidados intensivos (UCI)
Pedro Castro Rebollo

Hospital Clinic Barcelona
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN
LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

* Honoraria for scientific collaboration (Pfizer, MSD, Gilead, Alexion, Abbvie,
Mundipharma)

* Advisory Board (Alexion, Janssen, Gilead, Sanofi)

* Hematologist Husband!

* Landscape of critically ill patients with HM

* Prognosis factors of critically ill patients with HM

* Sepsis and septic shock outcomes in the critically ill patient with HM
» Strategies to improve prognosis in the critically ill patient with HM

* Take home messages
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN
LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

25-770 CASOS NUEVOS

[ A5 ANOS DEL DIAGNOSTICO |
casos por
4 g u 2 100.000 POR SEXO p_— POR GRUPO DE EDAD, ANOS
I habitantes 3
0 O 4 ﬁ"‘ Ii ;I i ﬁ+ T68%

n
+ . 0 , 62,1% 4
V 0'41 % anual 59,0% 66,0% m"‘w o 10
I I I I POR PERIODO

2000-2005 2006-2011 2012-2017

Las cifras del cancer sanguineo en Espaiia; 2025. REDECANy SEHH
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN

LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

INCREASING PREVALENCE OF CRITICALLY ILLONCOHEMATOLOGICAL
PATIENTS. ICU ADMISSION

Probability of ICU admission

P.Castro

HM AND ICU: CURRENT LANDSCAPE. ICU ADMISSION

ORIGINAL

Critical illness in patients with hematologic = ===
malignancy: a population-based cohort study

Bruno L. Ferreyro'**'%'®, Damon C. Scales'?**#, Hannah Wunsch'2**, Matthew C. Cheung®’# Vikas Gupta®®,
Refik Saskin®, Santhosh Thyagu®® and Laveena Munshi'2?

Ferreyro BL, Intensive Care Med 2021
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN

LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

HM AND ICU: CURRENT LANDSCAPE. ICU ADMISSION

Azoulay E, Intensive Care Med 2021; Ferreyro BL, Intensive Care Med 2021

RATE OF ICU ADMISSION AMONG PATIENTS WITH HM

7-22%

of patients with HM will present life-threatening complications requiring ICU admission in
the first year after diagnosis

Ferreyro BL, Intensive Care Med 2021
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN
LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

Ferreyro BL, Intensive Care Med 2021

Ferreyro BL, Intensive Care Med 2021
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN
LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

ORIGINAL

Critical illness in patients with hematologic @
malignancy: a population-based cohort study

Bruno L. Ferreyro'>*'%"®, Damon C. Scales'?**#, Hannah Wunsch'?*®, Matthew C. Cheung®”#, Vikas Gupta®®,
Refik Saskin®, Santhosh Thyagu®® and Laveena Munshi'?3

Ferreyro BL, Intensive Care Med 2021
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN

LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

HM AND ICU: MORTALITY

Azoulay E, Intensive Care Med 2021; Ferreyro BL, Intensive Care Med 2021

HM AND ICU: MORTALITY

1-y rate ICU admission ICU mortality Hospital mortality
AML 3

22% 2% 43%
Aggressive NHL 17% 21% 34%
ALL 17% 19% 28%
MDS 16% 20% 33%
MM 15% 17% 30%
Myeloproliferative neoplasm 12% 14% 22%
Hodgkin lymphoma 9% 21% 29%
CLL 8% 14% 23%
Indolent NHL 7% 10% 18%

Azoulay E, Intensive Care Med 2021; Ferreyro BL, Intensive Care Med 2021
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ABORDAJE INTEGRAL DEL PACIENTE
CON NEOPLASIAS HEMATOLOGICAS EN

LAS UNIDADES DE CUIDADOS INTENSIVOS (UCI)

CANCER PATIENTS IN THE ICU HAVE IMPROVED THEIR PROGNOSIS

Meta-analysis of individual data

from published studies (2005-

2015) including cancer (mixed)
patients admitted to ICU (n=7,354)

Darmon M, Intensive Care Med 2019

MORTALITY RISK FACTORS OF CRITICALLY ILL PATIENTS WITH HM
Risk Factor
Patient (omtrdomcamretaly aisablad) Prospective
Patient Charlson comorbidity index [ ] multicenter
Recipients of allogeneic BMT/HSCT —_— (17 ICU

Disease Complete or partial remission _— France and

— —— Belgium)
FELEIDIESII  SOFA score at admission [ | observational
(IEECTER RSN Admission after cardiac arrest = study of ICU
RO ELIIESENNY  Admission for acute respiratory failure —_— HM patients
SLEEECIIEREIE  Organ infiltration by the malignancy (201 0-2011 )
SCEECCIEEIIESIEIY  Invasive pulmonary aspergillosis (n=1 032)

0.89 1.00 112 126 1.41
1CU France and Belgium (v 1032 praspoctive Hazard Ratio
Hospital Mortality
Azoulay E, J Clin Oncol 2013
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Retrospective populational study (France) or patients hospitalized with SS (2017-
2018)(n= 77,888 patients, 6,498 with HM and 19,329 with ST)

Bianchi A, Anaesth Crit Care Pain Med 2025
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MacPhail A, Crit Care 2024

MacPhail A, Crit Care 2024
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LONG TERM OUTCOMES OF ICU SURVIVORS WITH HM

LONG TERM OUTCOMES ICU SURVIVORS WITH HM

Admitted to ICU ICU mortality 6-months 1-year mortality
n=414 n=194 mortality n=296 n=318

(100%) (46.9%) (73.4%) (79.5%)

Prospective multicenter (7 ICU Canada) observational study of ICU HM (2018-2020)
(n=414) (12 months)

Munshi L, Intensive Care Med 2024
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ICU survivors

Prospective multicenter (7 ICU Canada) observational study of ICU HM (2018-2020)
(n=414) (12 months)

Munshi L, Intensive Care Med 2024

CFS ECOG

Prospective multicenter (7 ICU Canada) observational study of ICU HM (2018-2020)
(n=414) (12 months)

Munshi L, Intensive Care Med 2024
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IMPACT OF ICU ADMISSION IN PROGNOSIS OF HM PATIENTS

Retrospective single-centre observational study including adult patients with AML and
B-NHL survivors of ICU admission (2013-2021, France) (n=170 (92 + 78) out of 366)

Bredin S, Ann Intensive Care 2024

IMPACT OF ICU ADMISSION IN PROGNOSIS OF HM PATIENTS

Patients with acute myeloid leukemia Retro S p eCtI Ve S | n g I e 'Ce n tl'e
or B-cell non-Hodgkin lymphoma . . .
admitted to the IcU (2013 - 2021) observational study including
n =366 . .
adult patients with AML and B-
Deceased in ICU .
n=125 NHL survivors of ICU
0 Surviros admission (2013-2021, France)
(n=170 (92 + 78) out of 366)
HSCT recipients
n=26
Treatment completed or
Pre-ICU palliative care
n=45
Cohort of interest
n=170
L
| ]
Acute myeloid leukemia B-cell non-Hodgkin lymphoma
n=92 n=78
L L
[ 1 [ |
Treat t inued T 1t modified Treatment continued Treatment modified
n=41 n=51 n=57 n=21

I | T T
1-year survival 85.4 % I | 1-year survival 47.1% | | 1-year survival 73.7% I | 1-year survival 38.1% I

Bredin S, Ann Intensive Care 2024
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IMPACT OF ICU ADMISSION IN PROGNOSIS OF HM PATIENTS

Retrospective single-centre
observational study including
adult patients with AML and B-
NHL survivors of ICU
admission (2013-2021, France)
(n=170 (92 + 78) out of 366)

-
| I

Acute myeloid leukemia | B-cell non-Hodgkin lymphoma |

n=92 n=78

I T I I X I

Treatment continued Treatment modified Treatment continued Treatment modified
n=41 n=51 n=57 n=21
| 1
1-year survival 85.4 % I 1-year survival 47.1% I 1-year survival 73.7% I 1-year survival 38.1% |
. 024

IMPACT OF ICU ADMISSION IN PROGNOSIS OF HM PATIENTS

Retrospective single-centre
observational study including
adult patients with AML and B-
NHL survivors of ICU
admission (2013-2021, France)
(n=170 (92 + 78) out of 366)

Bredin S, Ann Intensive Care 2024
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Retrospective unicenter (Switzerland) observational study of AML patients receiving
intensive chemotherapy (n=240) (2006-2016)

Fassbind P, Leuk Lymphoma 2019
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Castro P, Intensive Care Med 2026

Castro P, Intensive Care Med 2026
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IMPORTANCE OF EARLY ADMISSION IN CRITICALLY ILL PATIENTS WITH HM

Hospital mortality (%)
100% 1

80%

60% +
Early admission

M Late admission

40% +

20%

Azoulay E, Blood Rev 2015

IMPORTANCE OF ETIOLOGIC DIAGNOSIS IN CRITICALLY ILL CANCER PATIENTS
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HIGH DIAGNOSTIC COMPLEXITY

Critically ill cancer patient
with ARF

P.Castro

ETIOLOGIC DIAGNOSIS IN CRITICALLY ILL CANCER PATIENTS

P.Castro Al-generated image (ChatGPT, OpenAl) adapted from Castro P, Intensive Care Med 2026.
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HIGH DIAGNOSTIC COMPLEXITY

* Fungal

Bacterial

Viral

Infections

60%

Critically ill cancer patient
with ARF

P.Castro

HIGH DIAGNOSTIC COMPLEXITY

Azoulay E, Intensive Care Med 2020
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HIGH DIAGNOSTIC COMPLEXITY

Infections Treatment toxicity

Bacterial + Chemotherapy
+ Radiotherapy

* Immunotherapy

Viral 60%
Fungal

Disease related Others

GVHD
Inflammatory

* Infiltration
* Leukostasis
» Compression/obstruction

Heart failure
with ARF Non-cancer related ARDS

Critically ill cancer patient

P.Castro

DD OF SEPSIS IN HM PATIENTS: SEPSIS MIMICKERS

P.Castro Al-generated image (ChatGPT, OpenAl)
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HIGH DIAGNOSTIC COMPLEXITY

Infections

+ Bacterial
Treatment toxicity

* Viral 60%

* Fungal

>1 etiology in 15-20%

* °
° A ..

UNKNOWN (10-15%)

Disease related

Critically ill cancer patient
with ARF

P.Castro

ARF AND ETIOLOGY IN CANCER PATIENTS

Post hoc analysis prospective multicenter cohort, with HM patients admitted to ICU due
to ARF (n=604) (2010-2011)

Contejean A, Ann Intensive Care 2016
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= ': —— Undetermined
'-v__;; = = Infectious
ta, -+ Opportunistic
- 4, e + =+ Non infectious
o 7 '-!.._ '|1
e -;"-L 3 p.value=0.01
2o | &
% <
(3 o
0 20 40 60
Days
Post hoc analysis prospective multicenter cohort, with HM patients admitted to ICU due
to ARF (n=604) (2010-2011)
Contejean A, Ann Intensive Care 2016

ROLE OF BAL IN ARF ETIOLOGIC DIAGNOSIS IN CRITICALLY ILL CANCER PATIENTS

314 cancer patients admitted to the ICU I
with Acute Respiratory Failure (ARF)

49 patients intubated at admission
11 patients refused to participate

HH

atlcU admission

34 patients with a known cause of ARF
(9 with cardiac pulmonary edama)

{ 220 patients randomized J

113 patients in the Invasive
Diagnostic Strategy (early FO-BAL)

No diagnosis: N=23 (20.3%)

101 diagnoses in 90 patients
Established by FOBAL, n=18 (17.8%)
Established by noninvasive tests, n=63 (62.3)

\ Established by both techniques, n=20 (19.8%) /

~

i ™y
Intubation: N=41 (36.3%)
Death before day 28: N=33 (29.2%)

1 1 patient withdrew
I7| consent

106 patients in the Noninvasive
*
diagnostic strategy (no early FO-BAL)

No diagnosis: N=23 (21.7%)
93 diagnoses in 83 patients

Established by FOBAL, n=2 (2.2%)
Established by nonifvagive tests, n=80 (86.1)

\E

by both technigues, n=11(11.8%)

-

p=0.62

Intubation: N=41 (38.7%)
Death before day28: N=35 (33%)

* 38 (36%) patients underwent FO-BAL either at intubation or after Day 3, which provided a diagnosis not

found by noninvasive tests in 2 patients.

Multicenter (16 French ICU)
RCT: patients with cancer +
ARF of unknown cause
without ventilatory support
and admitted to ICU,
comparing early FO-BAL +
non-invasive tests (n=113)
VS non-invasive tests only
(n=106) (2005-2007)

Azoulay E, Am J Respir Crit Care Med 2010
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Pre-planned secondary analysis of Efraim study (prospective multicenter study of
immunosuppressed patients admitted to ICU due to ARF) (n= 1611) (2015-2016)

Bauer P, Eur Respir J 2019

Castro P, Intensive Care Med 2026
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IMPORTANCE OF MULTIDISCIPLINARY MANAGEMENT IN CRITICALLY ILL CANCER PATIENTS

Table 4. Multilevel Multivariable Analysis of Characteristics Associated With
Hospital Mortality

Variable OR (95% CI) P
Center level
Type of hospital
General 1.000
. . . Referral cancer center 1.210 (0.893 to 1.638) 217
Retrospective study of critically ill Training programs in critical care
. in |
cancer patients (n=9,946, 8,956 ey 1000
ST and 990 HM) in 70 ICUs (51 Yes 1.376 (1.048 to 1.808) 021
. . Pi T Cl I'ph
general hospitals and 19 in cancer fesenee ) cimiea pharmacist
centers) in Brazil in 2013. No 1.000
Yes 0.666 (0.492 to 0.900) .008

Daily meetings between oncologists
and intensivists for care planning
in all patients

No 1.000
Yes 0.688 (0.520 to 0.910) .009
Implemented clinical protocolst 0.923 (0.865 to 0.984) 015
Soares M, J Clin Oncol 2016
TAKE HOME MESSAGES

* Prevalence and survival of critically ill patients with HM is increasing
* Infection and sepsis are the most important cause of ICU admission

» Prognosis factors include aspects related to the patient, the baseline disease

and the cause and severity of ICU admission

« Early admission, Etiologic diagnosis, Early and Effective treatment and Expert

advice are strategies that reduce mortality in this population
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