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CMV new drugs

Walti CS et al. Transplant International 2023

Drug Mode of action Advantages Limitations

Maribavir Inhibition of viral 
UL97 kinase

Well tolerated

Oral formulation

Dysgeusia in one-third of patients
No intravenous formulation
Reduced efficacy with high viral loads
Poor penetration to CNS/retina
Drug-drug interactions
Recurrences after successful treatment
Resistances

Letermovir Inhibition of viral 
terminase complex

Well tolerated

Oral and intravenous
formulation

Approved only for prophylaxis
Reduced efficacy with high viral loads
Relevant interaction with cyclosporine, sirolimus, 
tacrolimus
Recurrences after successful treatment
Resistances
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Treatment for First Cytomegalovirus Infection Post-Hematopoietic Cell Transplant in the 
AURORA Trial: A Multicenter, Double-Blind, Randomized, Phase 3 Trial Comparing Maribavir
With Valganciclovir Papanicolau G et al. Clin Infect Dis 2024 20;78(3):562-572.

 Study design: multicenter, double-blind, phase 3 study, 

 Population: pts with first asymptomatic CMV infection post-HCT 

 Intervention: randomized 1:1 to maribavir 400 mg twice daily  or valganciclovir for 8 weeks with 12 weeks of follow-up. 

 The primary endpoint was confirmed CMV viremia clearance at week 8 (primary hypothesis of non inferiority margin of 7.0%). 
 Secondary endpoint: composite endpoint: primary endpoint + no findings of CMV tissue-invasive disease at week 8 through week 16. 
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Treatment for First Cytomegalovirus Infection Post-Hematopoietic Cell Transplant in the AURORA Trial: A 
Multicenter, Double-Blind, Randomized, Phase 3 Trial Comparing Maribavir With Valganciclovir

Papanicolau G et al. Clin Infect Dis 2024 20;78(3):562-572.

Primary endpoint:
 Confirmed CMV viremia clearance At week 8:

 Maribavir (69.6%) vs Valganciclovir (77.4%) (adj diff: −7.7%; 95% CI: −14.98, −.36). The criterion for 
noninferiority of maribavir to valganciclovir for the primary endpoint was not met 

 For patients with high viral load, acute GVHD, and those who had undergone T-cell depletion at baseline, the 
treatment effect of maribavir was below the group average. 

Secondary endpoint:
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87.5% (21/24) did not achieve the primary endpoint

• 19 R to only maribavir
• 1 R to only valganciclovir 
• 1 R to both maribavir and valganciclovir

50% (4/8) did not achieve the primary endpoint

• 3 R to only valganciclovir
• 1 R to both maribavir and valganciclovir

Maribavir 8.8% (24/273) Valganciclovir 2.9% (8/274)
Treatment-Emergent Resistance

Treatment for First Cytomegalovirus Infection Post-Hematopoietic Cell Transplant in the AURORA Trial: A 
Multicenter, Double-Blind, Randomized, Phase 3 Trial Comparing Maribavir With Valganciclovir

Papanicolau G et al. Clin Infect Dis 2024 20;78(3):562-572.
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Efficacy and safety of extended duration letermovir prophylaxis in recipients of 
haematopoietic stem-cell transplantation at risk of cytomegalovirus infection: a multicentre, 
randomised, double-blind, placebo-controlled, phase 3 trial

Russo D et al. Lancet Haematology 2024
 Aim: the efficacy and safety of 200 days letermovir 

prophylaxis for clinically significant CMV infection following 
HSCT

Study design:  multicentre, randomised, double-blind, 
placebo-controlled, phase 3 trial at 32 sites in 6 European 
and USA countries

Population: 
 CMV+ HSCT recipients receiving letermovir 

prophylaxis for up to 100 days following HSCT 
randomly assigned (2:1) to receive either an 
additional 100 days or 100 days of a placebo 
comparator for letermovir

The primary efficacy endpoint: was the proportion of 
participants to week 28 (200 days after HSCT) with clinically 
significant cytomegalovirus infection.
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Efficacy and safety of extended duration letermovir prophylaxis in recipients of 
haematopoietic stem-cell transplantation at risk of cytomegalovirus infection: a multicentre, 
randomised, double-blind, placebo-controlled, phase 3 trial

Russo D et al. Lancet Haematology 2024
 Results:  220 patients enrolled:

 145 (66%) in the letermovir group vs  75 (34%) in the placebo group. 

4 (3%) of 144 letermovir group
Developed clinically CMV infection

14 (19%) of 74 placebo group
developed clinically CMV infection

treatment difference: -16,1% (95% CI -25,8 to − 6,5]; p=0,0005). 

Safety
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Use of letermovir for cytomegalovirus primary prophylaxis in lung transplant recipients.
Kleiboeker HL et al. Transpl Infect Dis. 2024 Oct;
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Tabelecleucel for allogeneic haematopoietic stem-cell or solid organ transplant recipients
with Epstein-Barr virus-positive post-transplant lymphoproliferative disease after failure of 
rituximab or rituximab and chemotherapy (ALLELE): a phase 3, multicentre, open-label trial

HSCT 
(n=14)

SOT 
(n=29)

All
(n=43)

Objective response 7 (50%, 23–77) 15 (52%, 33–71) 22 (51%, 36–67)

Complete response 6 (43%) 6 (21%) 12 (28%)

Partial response 1 (7%) 9 (31%) 10 (23%)

Stable disease 3 (21%) 2 (7%) 5 (12%)

Progressive disease 2 (14%) 7 (24%) 9 (21%)

Not evaluable 2 (14%) 5 (17%) 7 (16%)

Median response
duration 23 months 15.2 months 23 months

Mahadeo KM et al. Lancet Oncol 2024;25:376-387

 Patients with EBV-PTLD relapsed and/or refractory to rituximab after HSCT (n = 14) or to rituximab ± chemotherapy after 
SOT (n = 29) received three tabelecleucel infusions (2 × 106 cells per Kg) based on a partially matched HLA profile 
(restriction switch allowed)

 Median number of cycles 3 (IQR 2-4) in HSCT, and 2 (IQR 1-3) in SOT

 Treatment-related AE of any grade in 29%, grade 3–4 in 4% of patients 
(erythematous rash, hypotension and hypoxia in 1 patient each)

HSCT

SOT
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Tabelecleucel for EBV+ PTLD after allogeneic HCT or SOT in a multicenter expanded access 
protocol Nikiforow S. et al. Blood Advances, April 2024

 Multicenter expanded access protocol in 14 HSCT and 12 SOT recipients treated with tabelecleucel for EBV+ PTLD 
relapsed/refractory (R/R) to rituximab with/without chemotherapy. 

 The Median number of cycles 3 (IQR 2-4) in HSCT, and 2 (IQR 1-3) in SOT. 

 Patients were treated with intravenous tabelecleucel on days 1, 8, and 15, without any prior lymphodepleting therapy.

 Treatment continued until maximal response, unacceptable toxicity, patient or investigator decision, or withdrawal of 
consent. 

 Pediatric (aged <16 years; 23.1%) and adult (76.9%) patients were included. 
 Median age was 36.0 years (range, 2-74).
 SOT: Median time from transplant to diagnosis of EBV+ PTLD was 5.1 months (range, 1.4-275.9). 
 HSCT: Median time from initial EBV+ PTLD diagnosis to first administration of tabelecleucel was 2.3 months (range, 0.2-

67.6).
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Tabelecleucel for EBV+ PTLD after allogeneic HCT or SOT in a multicenter expanded access 
protocol Nikiforow S. et al. Blood Advances, April 2024

 CR: Complete response
 PR: Partially response

 1-2 year Overall Survival: 70.0% (95% CI, 46.5-84.7) 
 HSCT :61.5% (CI, 30.8-81.8) 

 PD: progressive disease
 NE: Not evaluable

 SD: Stable disease
 SOT: 81.5% (CI, 43.5-95.1)
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 Oral antibiotics for treatment of uncomplicated bacteremia in immunocompetent patients has become 
increasingly common in clinical practice. 

 Agents such as fluoroquinolones, trimethoprim-sulfamethoxazole (TMP/SMX), and broad-spectrum oral beta-
lactams due to their good bioavailability are the preferred agents 

 Robust evidences to support the oral step-down therapy (7 RCT, 4 retrospective)
  equivalent or higher rates of treatment success oral vs intravenous
  fewer adverse events in the oral
  reduced length of stay

No studies focused on the solid-organ transplant population. 

Keller SC. Pharmacotherapy 2018; 38:476–81.

Saad S. BMC Infect Dis 2020; 20:785.

Nisly SA. J Glob Antimicrob Resist 2020; 20:74–7.

Tamma PD. JAMA Intern Med 2019; 179: 316–23.

Rieger KL. Pharmacotherapy 2017; 37:1479–83.

Sutton JD. JAMA Netw Open 2020; 3: e2020166.

Stepdown oral treatment in Bloodstream Infections 
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Oral Antibiotics for Treatment of Gram-Negative Bacteremia in Solid Organ 
Transplant Recipients: A Propensity Score Weighted Retrospective Observational 
Study Nussbaum EZ et al. CID, 2024

 Aim: to assess the safety and efficacy of oral antibiotic step-down therapy for uncomplicated GN-BSI in SOT 
recipients.

 Study design: retrospective observational study of all SOT recipients within the Massachusetts General and Brigham 
and Women’s Hospital systems from 2016 to 2021 with uGNBSI treated with oral stepdown therapy

 Primary endpoints: mortality, bacteremia recurrence, and reinitiation of IV antibiotics. 
 Secondary endpoints: length of stay, Clostridioides difficile infection, treatment-associated complications, and 

tunneled central venous catheter placement. 

 Oral group: 
120 patients

 Intravenous group:
42 patiens



24

Oral Antibiotics for Treatment of Gram-Negative Bacteremia in Solid Organ 
Transplant Recipients: A Propensity Score Weighted Retrospective Observational 
Study Nussbaum EZ et al. CID, 2024
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Oral Antibiotics for Treatment of Gram-Negative Bacteremia in Solid Organ 
Transplant Recipients: A Propensity Score Weighted Retrospective Observational 
Study Nussbaum EZ et al. CID, 2024

*of patients in oral arm:  33% were within the 1 year of transplant 30% within the first 6 months, and 15% 
within the first 3 months.

*
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Oral Antibiotics for Treatment of Gram-Negative Bacteremia in Solid Organ 
Transplant Recipients: A Propensity Score Weighted Retrospective Observational 
Study Nussbaum EZ et al. CID, 2024

Adjusted for: age, sex, transplant type, time from transplant, Pitt bacteremia score, Charlson comorbidity 
score, CMV viral load >500 IU/mL, rejection within 90 days preceding hospital discharge

Inverse probability of treatment-weighted 
models, using propensity scores
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Ureaplasma urealyticum infection following organ transplantation: a case report and 
narrative review Zhang H. Renal Failure, 2024

 About 25%–40% of men and 80% of women have asymptomatic Ureaplasma urealyticum (UU) colonization in the 
urinary tract.  In patients with immunodeficiency, UU is more predisposed to causing disseminated infection 

 Ureaplasma urealyticum can induce hyperammonaemia through the hydrolysis of urea into ammonia, catalyzed by 
cytoplasmic urease.

 No clinical repercussions in genitourinary infections. However, in disseminated infections:
 Elevated and persistent hyperammonemia  Cerebral edema  Death.
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Ureaplasma urealyticum infection following organ transplantation: a case report and 
narrative review Zhang H. Renal Failure, 2024
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Donor-derived Mycoplasma and Ureaplasma infections in lung transplant recipients: A 
prospective study of donor and recipient respiratory tract screening and recipient 
outcomes Tam PCK. et al. Am. J. Transp. 2024

 Best practices for mollicute screening remain unknown. 
 Study design: single-center prospective study analyzing lung transplants from 2020-2021
 Intervention: donor and recipient BAL samples obtained at time of transplant underwent mollicute 

screening (culture and PCR).
 Results: 115 total lung transplants:

• 99 (86%) donors: 18 (18%) positive. 
• 92 (93%) recipients: 3 (3%) positive results. 

• 9 (9%) recipients developed mollicute infection. 
• Sensitivity of donor screening: 67% (6/9) via culture and 56% (5/9) via PCR. 
• Positive predictive value for donor culture was 75% (6/8), compared with 33% (5/15) for PCR. 

Donor screening via culture predicted all serious recipient mollicute infections and had better 
positive predictive value than PCR; 

However, neither screening test predicted all mollicute infections. 
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Targeted prophylaxis VS Universal prophylaxis?
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Donor-derived carbapenem-resistant gram-negative bacterial infections in solid organ 
transplant recipients: Active surveillance enhances recipient safety

Mularoni A. et al. Am. J. Transp. 2024

 Study design: prospective cohort 
study. All consecutive patients 
who underwent SOT from 
December 2015 to July 2021

 Aims: to evaluate the incidence, 
factors associated with 
transmission, and the outcome of 
recipients with unexpected CR-
GNB DDIs after the 
implementation of local active
surveillance system

 LASS provides for early detection 
of unexpected donor CR-GNB 
infections, prophylaxis of 
recipients at high risk, and early 
diagnosis and treatment of DDIs.
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Donor-derived carbapenem-resistant gram-negative bacterial infections in solid organ 
transplant recipients: Active surveillance enhances recipient safety

Mularoni A. et al. Am. J. Transp. 2024

 Results:
 791 recipients: 38 (4.8%) were at high risk of unexpected CR-GNB DDI: 25 CRE, 13 CRAB 
 Incidence of CR-GNB DDI was 1.4%  (9 of 25 of CRE and 2 of 13 of CRAB), and 29% in HR recipients
 No difference in length of hospital stay or survival in patients with and without CR-GNB DDI. 

 The type of donor specimen was the only significant predictor of CR-GNB DDI. 
 Growth of CR-GNB in preservation fluid led to DDI in 87% of cases, in the case of donor blood positivity, the rate of DDI was only 18%. 
 CR-GNB, Liver transplant recipients had a higher, but not statistically significant, risk of developing CR-GNB DDI compared with other 

organ recipients (9/22 [40.9%] vs 2/16 [12.5%], P <0.08). 
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Isavuconazole for the Treatment of Invasive Mold Disease in Solid Organ Transplant 
Recipients: A Multicenter Study on Efficacy and Safety in Real-life Clinical Practice

Fernandez-Ruiz M et al. Transplantation 2023;107: 762–773

Which is the impact on the management of 
immunosuppressive therapy of first-line or salvage
therapy with isavuconazole? 

 Multicenter retrospective cohort of 81 patients treated with isavuconazole for IA (n=71) or mucormycosis (n=10)

 IA: IPA (n=61), probable (n=49), A. fumigatus (n=39), A. flavus (n=3), A. terreus (n=3), A. lentulus (n=2)

 Mucormycosis: proven (n=10), deep soft tissue infection (n=3), lung (n=2)

 Isavuconazole use  
 First-line (n=59) 72.8%
 Salvage therapy (n=22) 

 Treatment-emergent toxicity (n=9)
 Refractory diseases (n=6)
 Oral stepdown therapy (n=5)
 PK optimization (n=2)  

Antifungal susceptibility testing

Voriconazole, no. tested isolates 23

MIC values, geometric mean and range, mg/L 0.57 (0.19–16.00)

Isavuconazole, no. tested isolates 9

MIC values, geometric mean and range, mg/L 1.13 (0.50–16.00)

Posaconazole, no. tested isolates 18

MIC values, geometric mean and range, mg/L 0.12 (0.06–16.00)
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Isavuconazole for the Treatment of Invasive Mold Disease in Solid Organ Transplant 
Recipients: A Multicenter Study on Efficacy and Safety in Real-life Clinical Practice

Fernandez-Ruiz M et al. Transplantation 2023;107: 762–773

Which is the impact on the management of 
immunosuppressive therapy of first-line or salvage
therapy with isavuconazole? 

 Multicenter retrospective cohort of 81 patients treated with isavuconazole for IA (n=71) or mucormycosis (n=10)

 IA: IPA (n=61), probable (n=49), A. fumigatus (n=39), A. flavus (n=3), A. terreus (n=3), A. lentulus (n=2)

 Mucormycosis: proven (n=10), deep soft tissue infection (n=3), lung (n=2)

 Isavuconazole use  
 First-line (n=59) 72.8%
 Salvage therapy (n=22) 

 Treatment-emergent toxicity (n=9)
 Refractory diseases (n=6)
 Oral stepdown therapy (n=5)
 PK optimization (n=2)  
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European Study of Cerebral Aspergillosis treated with Isavuconazole (ESCAI): A study by 
the ESCMID Fungal Infection Study Group

Serris A. et al. CID, 2024

 Aim: to compared the outcomes of patients treated with isavuconazole vs voriconazole (from historical control 
groups from the previously published French national cohort of CA)

 Study design: European multicenter retrospective study of patients treated with isavuconazole for proven or 
probable CA between 2014 and 2022

 Results: 40 patients from 10 countries were included: 
 Haematological: 21/40, 53%
 SOT: 8/40, 20%. 

 10 patients (25%) received isavuconazole as a first-line 
treatment for its ease of use (oral drug, better tolerance, 
less drug interactions, activity against several molds) 

 Reasons for 2nd line isavuconazole:
 therapeutic failure (7/30, 23.3%)
 adverse events from a previous treatment (15/30, 50%)
 ease of use (3/30, 10%)
  drug–drug interactions/inadequate plasma concentration (4/30, 

13.3%)
 fungal coinfection (1/30, 3.3%)
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European Study of Cerebral Aspergillosis treated with Isavuconazole (ESCAI): A study by 
the ESCMID Fungal Infection Study Group

Serris A. et al. CID, 2024

 The median follow-up duration from isavuconazole initiation was 262 days (IQR, 98–737 days).

 Univariate analysis: progression of CA under isavuconazole was not associated with:
 first-line versus second-or-more treatment line (30% vs 27%, P = 1)
 mono versus dual therapy (32% vs 42%, P = .7), 
 neurosurgical treatment or not (42% vs 32%, P = .56) 
 species of Aspergillus (A. fumigatus [38%] vs other species [43%]; P = 1)
 The only factor associated with a higher mortality rate was the absence of TDM
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European Study of Cerebral Aspergillosis treated with Isavuconazole (ESCAI): A study by 
the ESCMID Fungal Infection Study Group

Serris A. et al. CID, 2024

Comparison with CEREALS data suggests that isavuconazole might be as effective as voriconazole as a first-line 
treatment.

Survival comparison between ESCAI and CEREALS patients during the first year after first-line antifungal therapy
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Take home messages

 Maribavir potrebbe essere un’opzione terapeutica anche per le infezioni da CMV GCV-S, 
ma necessario selezionare attentamente il paziente

 Letermovir è una strategia di profilassi con sempre più prospettive, sia in HSCT che SOT

 Step-down oral therapy potrebbe essere una strategia terapeutica efficiacie nei pazienti 
con BSI non complicate

 DDI restano un campo ancora da esplorare nel panorama dei pazienti sottoposti a SOT

 Isavuconazolo si sta affermando sempre di più nel setting del paziente immunodepresso 
per il trattamento delle IFI



Grazie
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