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• Off-label indications will be discussed
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Talk-outline

Universal prophylaxis vs. Preemptive therapy in SOT? For whom? when?
Letermovir for CMV prophylaxis 
Treatment for CMV viremia/Disease: How the new agents (Maribavir, 

letermovir) are doing?
Immune monitoring
CMV vaccine

Universal Prophylaxis vs Preemptive therapy (PET):
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Universal Prophylaxis vs Preemptive therapy (PET): 
Guidelines recommendations

Universal Prophylaxis: 

Humar. Am J Transplant. 2010;10:1228

Kidney Tx D+/R-
100 vs 200 days VGCV
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• 205 CMV D+R- underwent PET or ppx for 100 days post-tx

• Primary outcome: CMV disease by 12 months

• PET: 9/100 (9%) vs Prophy: 20/105 (19%); p=0.04
• Mainly driven by less delayed onset disease: 6% vs 17% (p=0.01)
• 14% of PET group never had DNAemia

• Similar rates of rejection, mortality, OIs, graft loss, neutropenia

CAPSIL study

JAMA. 2020;323:1378.

Liver Tx D+/R-
Prophylaxis vs. PET

Why was PET better?
• nAb:

• PET: 42% vs prophy: 26% at 100 days 
• Polyfunctional T-cell response:

• Higher in the PET group at 100 days
• Consistent with other observations of T cell 

response
• HSCT: lower rate of T cell response in 

letermovir grp
• Can we extrapolate to other organs? 

• Only 15% got lymphocyte depletion

Singh et al, JAMA, 2020
Limaye et al, JID 2022

 Viral suppression with antiviral prophylaxis vs
controlled viral replication in PET associated with
suboptimal CMV-specific immunity, ↑ impairment in 
CD8+ vs CD4+ T-cell responses
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Can the effects of PET go beyond CMV-disease?
October, 2023 

Post hoc analysis CAPSIL trial
-Improved survival with PET in CMV D+/R- Liver tx
-Quantitive relationship between 6-12-months CMV 
DNAemia and long-term mortality

- CMV DNAemia has been linked to 
increased inflammation, alloimmune 
responses, and immune senescence

Key Take-home Points

• PET and antiviral prophylaxis are both valid CMV prevention strategies used 
during high-risk periods 

• The Devil is in the details: Cost, access to timely CMV-DNAemia results and prompt 
initiation of therapy 

• Immunological benefits of PET, (ie, better control CMV DNAemia)can improve long-term 
survival (but need a RCT in D+/R- Kidney transplant)

Updates in CMV prevention in SOT. Infectious Disease Clinics of North America, in press, Nov 2023 
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Agents for Prevention and Treatment of CMV in SOT and HCT

Letermovir
• Novel mechanism of action

• Inhibits viral terminase complex (DNA cleavage and packaging)

• No activity against herpesviruses other than CMV
• Toxicity: comparable to placebo in trials, drug interactions (vori)
• Clinical use: Approved for CMV prophylaxis in HCT

• Low barrier to resistance

• Mechanism of resistance
• UL56, UL89
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Letermovir: A new option for CMV Prophylaxis
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(95% CI: -6.5% to 3.8%)

• 589 D+/R- kidney recipients

Limaye. JAMA. 2023;330:33. 

• Letermovir non-inferior to valganciclovir in 
preventing CMV disease through Wk 52

Letermovir vs VGCV: 
(D+/R-) Kidney Transplant

Limaye. JAMA. 2023;330:33. 

Letermovir noninferior to valganciclovir for CMV 
prevention with improved safety profile

DO NOT forget: 
Val/Acyclovir for HSV/VZV 
prophylaxis: when using 

Letermovir
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R/R CMV Infection or Disease:

• Refractory*
• Increasing or 

persistent viral load 
after at least 2 
weeks of adequate 
antiviral therapy

• Resistant 
• Viral genetic 

alteration that 
decreased 
susceptibility to 
one or more drugs

4 Principles for Treatment of R/R CMV in 2024

1. Reduce Immunosuppression to lowest 
feasible amount (antimetabolite,MMF)

2. Therapies options:
• Maribavir
• Letermovir?
• Foscarnet
• High-dose IV GCV
• Cidofovir

3. Investigational agents
• Brincidofovir?

4. Adjunctive therapies
• CMV IgG or IVIG
• mTOR inhibitors as part of IS regimen
• Leflunomide and artesunate
• Adoptive T-cell therapy
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Management of R/R CMV Disease

Letermovir for Refractory/Resistant CMV

• Limited clinical studies in R/R CMV disease –off-label indication
• Multicenter study 47 SOT and HCT1

 VL (<1000 IU/mL): 35/37 clear, 5% failure rate
 VL (>1000 IU/mL): 6/10 clear,  40% failure rate

28-Lung transplant patients with R/R CMV2

 14 patients with VL >10,000 IU/mL
 82% response with VL decline >1 log
 3 patient developed LTMV resistance (UL56, C325y)

• Uncertainty about adequate dosing and low barrier to resistance3

• More studies needed before can be recommended first line for 
treatment4
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Slide credit: clinicaloptions.com

SOLSTICE: Marabivir vs Investigator Assigned Therapy (IAT) 
for R/R CMV Infections

 Randomized, open-label phase III study 
in HSCT and SOT recipients with 
refractory CMV infections 
(± resistance); treated x 8 wk

 Primary endpoint: maribavir superior 
to IAT for CMV clearance at end of Wk 8

 Safety endpoints: maribavir associated 
with lower rates of AKI vs FOS (8.5% vs 
21.3%) and neutropenia vs GCV/VGCV 
(9.4% vs 33.9%

Avery. Clin Infect Dis. 2022;75:690.

Phase 3 AURORA Trial results:

CID  published online, 30 
November, 2023 
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Phase 3 AURORA 
Trial results:

CID  published online, 30 
November, 2023 

Maribavir for Refractory/Resistant CMV: Caution!
• Several case reports of breakthrough viremia and resistance.
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Maribavir for Refractory/Resistant CMV: Caution!

Management of R/R CMV Disease: Summary
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Key Take-home Points in R/R CMV

• Recurrent CMV: 19-30% SOT
• D+/R-
• Lung transplants

• Resistance <5%
• Prolonged drug exposure
• Inadequate antiviral delivery/dosing

• Maribavir (blocks UL97 protein kinase): newest agent for R/R CMV
• More CMV clearance than ”best-available therapy” (56% vs 23%); but still high rate of rebound 

viremia after 8-weeks
• Treatment-emergent UL97 mutations occur frequently:

• 48% non-responders
• 86% non-responder with recurrence while on therapy
• 17% responders with  recurrence after on therapy

• Letermovir 
• Concern for low-barrier resistance
• Role in R/R likely highly individualized for those with VL and lacking alternatives 
• Further studies needed

Unmet needs in CMV and Transplantation

Slaying the “Troll of Transplantation”—new frontiers in
cytomegalovirus management: A report from the CMV
International Symposium, Barcelona May 2023
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