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Mutation: 6%

Curative treatment 17.5%

Clinical relapse: 20.7%

Persistence 28.5%
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Transplant, 2023

Current epidemiology of CMV disease in kidney 

transplantation
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UNIVERSAL PROPHYLXIS WITH LETERMOVIR IN 

D+R- PATIENTS
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STUDY DESIGN
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FLOW CHART
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CMV DISEASE INCIDENCE

Limaye JAMA 2023



LEUCO/NEUTROPENIA DURING PROPHYLAXIS

Letermovir presents a better tolerance 

Limaye JAMA 2023



MEDICATIONS WITH LETERMOVIR

CICLOSPORINE+LETERMOVIR= LETERMOVIR 240mg (demie-dose)

CICLOSPORINE+LETERMOVIR= CONTRE-INDICATION STATINES

TACROLIMUS+LETERMOVIR= baisse de 30%-50% du tacrolimus

CICLOSPORINE+LETERMOVIR= CONTRE-INDICATION DABIGATRAN



RECOMMENDATION 

•We recommend that either (val)ganciclovir or letermovir can be used for primary 
prophylaxis in D+/R- kidney transplant recipients (strong, high)

•For D+/R- or R+ lung, heart, liver, kidney transplants where prophylaxis is used, if 
there is intolerance to (val)ganciclovir, we suggest switching to PET or to 
letermovir prophylaxis (weak, low).
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STUDY DESIGN

Inclusion: Mai 2014 – Octobre 2017

PI Lionel Couzi, Kaminski H et al Am Journal of Transplant 2022

sCNI
(N = 357)

CsA C0: 75–150 
ng/mL

CsA C0: 50–100 
ng/mL

MYCOPHENOLIC ACID (2160 mg bid for 1 month, then 1440 mg bid)  (N = 91)

CsA C0: 150–220 ng/mL

End of
study

Time post-Tx

Primary 
endpoint

Main inclusion criteria:
• CMV R+ recipients
• No DSA

Basiliximab
+

Ciclosporin and 
Steroids

EVEROLIMUS (C0: 3-8 ng/mL) (N = 95)

CsA C0: 100–200 
ng/mL

M2 M4 M6D0

CsA C0: 25–50 ng/mL

CsA C0: 100–150 ng/mL

M12M3

Preemptive therapy for CMV (n=186)



PRIMARY ENDPOINT AT 6 MONTHS POST-

TRANSPLANTATION
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EVR + Ciclosporin (N =89)

MPA + Ciclosporin (N =87)

PI Lionel Couzi, Kaminski H et al Am Journal of Transplant 2022



ONGOING TREATMENT ANALYSIS

PI Lionel Couzi, Kaminski H et al Am Journal of Transplant 2022



RECOMMENDATIONS

 In R+ kidney transplant patients given de novo mTOR-based immunosuppression, we 
recommend either a pre-emptive strategy or close clinical monitoring (strong, high).
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MTORITO REDUCE CMV RECURRENCES IN R+

72 randomized patients

Laila Almeida Viana, Transplantation 2023 



Laila Almeida Viana, Transplantation 2023 

low-immunological-risk

R+ transplant recipients

Preemptive therapy 

0% in SRL versus 43%in 

MPA/AZA;  P<0.0001 

MTORITO REDUCE CMV RECURRENCES IN R+



SECONDARY PROPHYLAXIS ONLY DELAYS THE RISK OF 

RECURRENCE

Gardiner, Clin Infect Dis. 2017 Nov 29;65(12):2000-2007



RECOMMENDATION

• We suggest secondary prophylaxis to delay and/or prevent recurrent CMV infection
in high-risk situations such as increased immunosuppression, low absolute
lymphocyte count, low CMV-specific cell-mediated immunity, repeated recurrences, 
inability to monitor patients for CMV replication (weak, low). 

• The choice of agents for secondary prophylaxis and duration of secondary 
prophylaxis can be individualized (expert opinion). Typical duration for secondary 
prophylaxis is 1-3 months. Further discrimination can be based on evaluation of 
immune status.

• After a first episode of CMV infection/disease, we suggest considering switching to 

mTOR inhibitor from an antiproliferative agent in low immunological risk R+ kidney 

transplant recipients to reduce the rate of recurrent CMV infection (weak, 

moderate).



LETERMOVIR mTORi

Diagnostic 
tool

MARIBAVIR

PREVENTION

DIFFICULT-

TO-TREAT 

DISEASE 

Immunological tools



MARIBAVIR

FOR REFRACTORY/RESISTANT CMV INFECTION

Définition: 

- Refractory: No CMV DNAemia decrease (>1 log10) after 2 weeks of curative treatment

- Resistant: refractory CMV infection with identified mutation inducing GCV or FCV 

resistance

Early access in France (April 2023)



STUDY DESIGN



MARIBAVIR FOR RESISTANT/REFRACTORY CMV 

INFECTION

- Higher viral clearance at 
8 weeks of treatment 

- Higher rate of symptom-
free and clearance at 
week 8 and maintenance 
at week 16

- Few patients with symptoms 
at inclusion, weak DNAemia

- Statistical différence only in 
the group with identified 
mutation : 63 vs 20% (44 vs 
32% for refractory patients)

!



MUTATION OCCURRENCE AFTER THE USE OF MARIBAVIR?

Chou, J of Inf Dis, 2023

DRM, drug resistance mutation;
 IAT, investigator-assigned therapy. 



1. We recommend maribavir as the 

principal alternative therapy in 

cases of resistance to either 

ganciclovir or foscarnet (strong, 

high), especially with clinically 

well cases with low or moderate 

viral loads (for example, < 4.7 

log10 IU/mL (50,000 IU/mL) on 

plasma) (weak, low).

2. We suggest foscarnet as initial 

therapy in clinically unwell 

cases with high viral loads (for 

example, ≥ 4.7 log10 IU/mL 

(50,000 IU/mL) on plasma), and 

suspected or proven ganciclovir 

resistance (weak, low).
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Management of CMV infection in kidney 

transplantation

(Val)Ganciclovir

Slow immune response

Delayed viral control

Antiviral drug needed

Viral load

Immune response



Measurement of CMV specific cellular actors



HOW TO PERSONALIZE CMV TREATMENT BASED ON IMMUNE 

MONITORING?

1. In R+ patients: could preventive treatment be avoided?

2. In R+ patients with rATG, could we adjust the duration of prophylaxis?

3. In R+ and D+R- patients during CMV disease, could we predict CMV 

relapse?

D0 M3 M12M6

PROPHYLAXIS

Testing for Cytomegalovirus Immune Response

No prophylaxis+

-

? ? ?

CMV disease



AIM N°1 :

IN R+ PATIENTS: COULD PREVENTIVE TREATMENT BE AVOIDED?

D0 M3 M12M6

PROPHYLAXIS

Testing for Cytomegalovirus Immune Response

No prophylaxis+

-



yes in R+antiIL2RA if ELISPOT is + at day 15

IMMUNOGUIDED PREVENTION WITHDRAWAL IN R+ ANTIIL2R 

PATIENTS
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NPV 98.13 %

Kervella D and Bestard O, BRIEF ORAL ESOT 2023 BOS7_2 

9/18/2023 Complications and infections after kidney transplant



AIM N°2 :

IN R+ PATIENTS WITH ATG, COULD WE ADJUST THE DURATION OF 

PROPHYLAXIS?

→ DECREASE USELESS PREVENTIVE TREATMENT

D0 M3 M12M6

PROPHYLAXIS

Testing for Cytomegalovirus Immune Response

?



O.Manuel, Clin Inf Dis, 2023

ELISPOT

D+R-

R+ ATG

IMMUNOGUIDED DISCONTINUATION OF PROPHYLAXIX IN D+R- AND 

R+ ATG PATIENTS



1) Not useful for D+R-

2) For R+ ATG: there is still clinically CMV 

infection occuring with immunomonitoring

ELISPOT

D+R-

R+ ATG

IMMUNOGUIDED DISCONTINUATION OF PROPHYLAXIX IN D+R- AND 

R+ ATG PATIENTS

O.Manuel, Clin Inf Dis, 2023



Paez-Vega, Clinical Infectious Disease 2021

IMMUNOGUIDED DISCONTINUATION OF PROPHYLAXIX IN R+ ATG 

PATIENTS

Quantiferon

R+

ATG induction

Immunoguided

prevention (n=76)

Fixed-duration 

Prophylaxis (n=74)

p-value

Primary outcome

Incidence of CMV 

disease

0 (0.0) 2 (2.7) 0.243 

Secondary outcome

Incidence of DNAemia

13 (17.1) 10 (13.5) 0.542

Neutropenia at month 12 7 (9.2) 28 (37.8) <0.001



Discontinuation of 

prophylaxis was 

followed by tight 

preemptive strategy 

and all CMV replication 

were curatively treated

Quantiferon

R+

ATG induction

IMMUNOGUIDED DISCONTINUATION OF PROPHYLAXIX IN R+ ATG 

PATIENTS

Paez-Vega, Clinical Infectious Disease 2021



Conventional CMV-specific T cell measurement

Recommendations
If available, we suggest considering to perform a CMV CMI test around day 15 
post-transplantation among R+ kidney transplants who did not receive 
lymphocyte-depleting antibodies (weak, moderate). A positive result can identify 
patients at low risk for CMV infection in whom a prophylaxis strategy may not be 
necessary. 
If available, we recommend a CMV CMI test in R+ kidney transplant recipients 
receiving lymphocyte-depleting antibodies and discontinuing antiviral prophylaxis 
in case of a positive test (strong, moderate). 

We suggest not routinely using CMV CMI tests in D+/R- for all organ types while 
we await further evidence. CMI monitoring appears to be less predictive given the 
large number of patients in whom CMV-specific immune response remains 
undetectable or who have indeterminate responses (weak, low).



MERCI DE VOTRE ATTENTION

 



Multivariate analysis of variables associated with 

sustained clearance

covariables HR CI95% p-value

Acute rejection before maribavir treatment 6.568 1.521-37.345 0.018

CMV DNA levels <10 000 IU/mL at the time of 

maribavir introduction
3.535 1.356-9.671 0.011

Asymptomatic CMV infection 3.484 1.303-9.920 0.015



MUTANT CMV STRAINS ASSOCIATED WITH MARIBAVIR

RESISTANCE  (%)

0%

0 5 10 15 20 25 30 35 40 45 50

CMV clearance within 16 weeks post

maribavir without recurrence

requiring antiviral therapy  (n=37)

CMV recurrence requiring antiviral

therapy (n=14)

No CMV clearance within 16 weeks

post maribavir (n=37) 37.8%

21.4 %



Multivariate analysis of variables associated with mutant 

strain emergence

covariables HR CI95% p-value

CMV DNA levels >10 000 IU/mL at the time 

of maribavir introduction
4.95 1.45-23.25 0.0187



Conventional CMV-specific T cell measurement

When can we decrease prophylaxus duration? How can we adapt curative 

treatment?

O.Manuel, Clin Inf Dis, 2023- Paez-Vega, Clin Inf Dis 2021- Kumar, Am J Transplant. 2017

1. No predictive when NEGATIVE

Control with other unconventional cellular actors?

When can we avoid useless prophylaxis?

2. 15% of  CMV-CMI positive patients do undergo CMV needed 

antiviral drug . Dysfunctional CMV-specific immunity?

Limits

D+R-

R+ ATG

R+ anti-IL2R

R+ ATG
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Conventional CMV-specific T cell measurement

Recommendations
If available, we suggest considering to perform a CMV CMI test around day 15 
post-transplantation among R+ kidney transplants who did not receive 
lymphocyte-depleting antibodies (weak, moderate). A positive result can identify 
patients at low risk for CMV infection in whom a prophylaxis strategy may not be 
necessary. 
If available, we recommend a CMV CMI test in R+ kidney transplant recipients 
receiving lymphocyte-depleting antibodies and discontinuing antiviral prophylaxis 
in case of a positive test (strong, moderate). 

We suggest not routinely using CMV CMI tests in D+/R- for all organ types while 
we await further evidence. CMI monitoring appears to be less predictive given the 
large number of patients in whom CMV-specific immune response remains 
undetectable or who have indeterminate responses (weak, low).
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MTORITO REDUCE CMV RECURRENCES IN D+R-

Kaminski, microbiology and immunology, 2020

80% D+R-

Retrospective study

Not only after a first episode of CMV infection
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