
J Bone Marrow Transplant Cell Ther, Vol 6 N1, e311, 20251

Consensus in infection complications 
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ABSTRACT
Infectious complications remain a leading cause of morbidity and mortality in pediatric recipients of hematopoietic 
stem cell transplantation (HSCT). In Brazil, the access to effective therapies for multidrug-resistant bacterial, invasive 
fungal, and viral infections is frequently limited in the public healthcare system (SUS), posing significant challenges 
to optimal clinical management. This consensus-based review, endorsed by the Brazilian Society of Cellular Therapy 
and Bone Marrow Transplantation, focuses on selected pediatric infectious complications in HSCT for which access to 
appropriate antimicrobial therapy remains particularly restricted. We summarize recommended antimicrobial agents 
for multidrug-resistant bacterial infections, invasive fungal diseases, and viral infections, highlighting discrepancies 
between evidence-based treatment strategies and drug availability in the SUS. 

Keywords: Hematopoietic Stem Cell Transplantation. Drug Resistance. Virus Diseases. Delivery of Health Care.
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INTRODUCTION
Infectious complications are responsible for high morbidity and mortality in patients undergoing 
hematopoietic stem cell transplantation (HSCT). Treatment for multidrug-resistant bacterial, viral, and fungal 
infections is highly prevalent, often prolonged, costly, and frequently unavailable at our public healthcare 
system, SUS, especially for pediatric patients1.

The Brazilian Society of Cellular Therapy and Bone Marrow Transplantation includes a chapter on the 
consensus for the diagnosis and treatment of infections in HSCT recipients, which is endorsed by our group. 
In this chapter, we chose to highlight the pediatric infectious complications for which access to appropriate 
treatment remains particularly challenging. 

The tables summarize antimicrobial therapies for multidrug-resistant bacterial, fungal, and viral infections 
in pediatric HSCT recipients. For bacterial infections, agents such as ceftazidime-avibactam, aztreonam, 
tigecycline, and linezolid are highlighted, although most are not available through the Brazilian public health 
system (SUS), with the exception of polymyxin B and, in specific situations, linezolid2,3. 

In Brazil, antifungal therapy through the SUS is restricted to proven fungal infections and is dispensed only upon 
formal request from public institutions registered in SIES/SISMAT. To obtain antifungal treatment, the Ministry 
of Health requires a fully completed antifungal request form, laboratory confirmation of active fungal infection, 
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HIV serology, and institutional eligibility4. Antifungals are not provided for empirical treatment or prophylaxis. 
For aspergillosis, SUS makes available itraconazole, voriconazole, isavuconazole, lipid complex amphotericin 
B, and—when there is proven central nervous system (CNS) involvement—liposomal amphotericin B. 
For invasive candidiasis, the drugs accessible through SUS include fluconazole, anidulafungin, lipid complex 
amphotericin B, liposomal amphotericin B (for CNS disease), voriconazole, amphotericin B deoxycholate 
(in selected situations), and flucytosine (for CNS involvement)5,6. For mucormycosis, SUS provides liposomal 
amphotericin B as first-line therapy, with alternatives including lipid complex amphotericin B, isavuconazole, 
and posaconazole for consolidation7. Drug release is tied strictly to confirmed diagnosis—including cultures, 
histopathology, polymerase chain reaction, or compatible imaging—, ensuring access only for documented 
invasive fungal disease.

For viral infections, newer agents such as nirsevimab, palivizumab, letermovir, maribavir, and cidofovir are 
discussed for respiratory syncytial virus (RSV), cytomegalovirus (CMV), adenovirus, and BK virus prophylaxis 
or treatment. Among respiratory viruses, RSV is a major pathogen in immunosuppressed children8,9. Passive 
immunization is recommended for children younger than 2 years old, and two monoclonal antibodies 
are currently available: palivizumab (short-acting) and nirsevimab (long-acting). Immunocompromised 
children under 2, including those with hematological malignancies or undergoing HSCT, may benefit 
from pre-exposure prophylaxis with either agent during the RSV season10. However, palivizumab is not 
recommended for children older than 2 or for adults. Because nirsevimab targets the prefusion F0 protein 
and has a longer half-life, it is expected to offer superior efficacy compared with palivizumab11. In the 
SUS, nirsevimab is available only for high-risk groups: premature infants (< 37 weeks) and children up to 2 
with comorbidities such as chronic lung disease of prematurity, hemodynamically significant congenital 
heart disease, severe immunosuppression, Down syndrome, cystic fibrosis, neuromuscular disease, and 
congenital airway anomalies, and may be used even when maternal vaccination occurred if the mother 
is immunosuppressed or if delivery took place within 14 days of vaccination12 No recommendations can 
be made regarding nirsevimab or other investigational agents (e.g., motavizumab, motavizumab-YTE, 
suptavumab, clesrovimab) in adults with hematological malignancies or undergoing HSCT due to the 
absence of data on dose, timing, efficacy, and safety.

CMV remains one of the most significant infectious complications after HSCT because of its high mortality13,14. 
Letermovir, a viral terminase inhibitor with proven efficacy for CMV prophylaxis in adult HSCT recipients, was 
recently approved by the U.S. Food and Drug Administration for pediatric use, but data in children remain 
limited, and it is not approved for pediatric patients in Brazil yet15–18. Maribavir, indicated for refractory or 
resistant CMV infection, has been incorporated into the SUS only for adult post-transplant patients (≥ 18 
years old) who have failed prior antiviral therapies (ganciclovir, valganciclovir, cidofovir, or foscarnet), and 
is not available for pediatric patients19,20. Additionally, cidofovir still requires international importation21–23 
(Tables 1, 2 and 3).

Table 1. Multidrug-resistant bacterial infections.

Drug Dosage Activity Indication How to get

Ceftazidime 
avibactam 
(CAZ-AVI)

50 mg/kg/dose of the 
ceftazidime (62.5 mg/kg/

dose of CAZ-AVI), maximum 
2 g/dose (or 2.5 g of CAZ-AVI) 

8/8 hours

Broad spectrum Gram-
negative bacteria, including 
highly resistant strains, such 
as ESBL, AmpC, and serine 
carbapenemase producing 

Enterobacterales 
(CPE) and P. aeruginosa, but 
no activity against metalo 

b-lactamase (MBL) producers

Severe infections due to 
carbapenem resistant 

Enterobacterales — ECR
(e.g.: KPC) 

For children > 3 months old

Not available at SUS

Continue...
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Table 2. Invasive fungal infections. 

Drug Dosage Indication How to get

Liposomal amphotericin B
3–5 mg/kg 

Intravenously, once daily
Empirical therapy of IFI. 
Children > 1 month old

SUS: proved CNS IFI and induction 
treatment for mucormycosis

Amphotericin lipidic complex
5 mg/kg 

Intravenously, once daily
Preemptive therapy SUS: proved IFI

Voriconazole 
9–12 mg/kg/dose

Intravenously or orally 12/12 h 
Monitor serum levels

Aspergillosis and Fusariosis SUS: proved invasive aspergillosis

Isavuconazole 

Loading dose (48 h) > 37 kg: 200 
mg/dose 

< 37 kg: 5.4 mg/kg/dose 
Intravenously, 8/8 hours 

Maintenance (> 48 h) > 37 kg: 200 
mg/dose 

< 37 kg 5.4 mg/kg/dose 
Intravenously, once daily

Aspergillosis and mucormycosis
SUS: consolidation phase of 

mucomycosis on patients older 
than 18 years old

Micafungin 

Neonate: 10 mg/kg/dose 
Intravenously once daily 
Infants: 4–6 mg/kg/dose 
Intravenously, once daily 

Maximum: 150 mg

Invasive candidiasis Not available at SUS

Anidulafungin 

Loading dose: 3 mg/kg/dose 
Intravenously, one daily dose 

Maintenance: 
1.5 mg/kg/dose 

Intravenously, once daily

Invasive candidiasis SUS: invasive candidiasis

IFI: Invasive fungal infection; SUS: Unified Health System; CNS: central nervous system. Source: Elaborated by the authors.

Aztreonam 

30 mg/kg/dose, maximum 
2,000 mg/dose 

Infusion intravenously over 
3 hours 

6/6 hours

Klebsiella pneumoniae 
producing ESBL, KPC, AmpC, 

OXA-48 and MBL. 
Pseudomonas aeruginosa and 

Acinetobacter baumannii, 
including MBL, producing 

strains

Combine (simultaneous use) 
with ceftazidime avibactam. 
For children > 1 month old

Not available at SUS

Polymyxin B

Neonatal and infants: 15,000 
to 40,000 units/kg/day 

Intravenously 12/12 hours 
Children and adolescents: 
15,000 to 25,000 units/kg/

day 
12/12 hours

Susceptible aerobic 
Gram-negative pathogens 

when less toxic drugs 
are ineffective or 
contraindicated

Serious infections 
Obs.: Electrolyte 

abnormalities, potential 
nephrotoxicity, skin turns 
progressively gray when 

used for several days

SUS: treatment of serious 
infections due to aerobic 

Gram-negative pathogens

Tigecycline 

Loading 4 mg/kg (maximum 
200 mg) once followed by 
2–3.2 mg/kg (maximum

100 mg/dose) 
Infusion intravenously over 

1 hour 
12/12 hours

Susceptible organisms

Complicated skin and 
soft-tissue and complicated 
intra-abdominal infections, 

community acquired 
pneumonia

Not available at SUS

Linezolid 

< 12 years old: 10 mg/kg/
dose 8/8 hours 
> 12 years old: 

10 mg/kg/dose 12/12 hours, 
maximum: 600 mg/dose

Vancomycin resistant 
Enterococcus faecium; 

Staphylococcus aureus (MSSA 
or MRSA); Streptococcus 

pneumoniae, Staphylococcus 
aureus, Streptococcus 

pyogenes, Streptococcus 
agalactiae

Complicated skin infections 
without osteomyelitis; 
community acquired 
pneumonia including 

bacteremia

SUS: serious infections by 
MRSA

ESBL: extended-spectrum b-lactmases; MBL: metallo-b lactamase; MSSA: methicillin-susceptible Staphylococcus aureus; MRSA: methicillin resistant Staphylococcus aureus; 
SUS: Unified Health System; AmpC: AmpC b-lactamase; ECR: enterobacterales carbapenem-resistant; CPE: carbapenemase-producing enterobacterales; KPC: Klebsiella 

pneumoniae carbapenemase. Source: Elaborated by the authors.

Continuation.
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