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W) Check for updates

New trends in the management of cytomegalovirus infection
after allogeneic hematopoietic cell transplantation: a survey of
the Infectious Diseases Working Pary of EBMT
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The management of cytomegalovirus (CMV) infection was assessed with a survey performed in 2020 by the Infectious Diseases
Working Party of European Society for Blood and Marrow Transplantation (EBMT). One-hundred-eighty of the 579 EBMT centres
(31%) responded. CMV monitoring with quantitative PCR for CMV-DNAemia was used by 97% of centres while the duration of
monitoring was variable according to the patient immune recovery and the ongoing immunosuppressive therapy. CMV prophylaxis
for high-risk patients was used in 101 (56%) of centres: letermovir in 62 centres (61%), aciclovir/valaciclovir in 19 centres (19%),
ganciclovir/valganciclovir in 17 centres (17%), foscarnet in 3 (3%). The most used trigger for pre-emptive therapy was a threshold of
>10° copies/ml or >10% IU/ml. Ganciclovir/valganciclovir confirmed the preferred first line treatment both for pre-emptive and CMV
disease therapy. CMV-cytotoxic T-cells were used mainly in the setting of relapsing/refractory CMV disease. Forty-eight centres
reported CMV refractory/resistant infection due to mutated CMV strain.This survey showed that letermovir prophylaxis is adopted
by more than half of centres using a prophylaxis approach for CMV infection. How letermovir prophylaxis will modify other
important pillars of daily CMV management, such as frequency of CMV-DNAemia monitoring and preemptive therapy, remain a

matter of investigation.
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INTRODUCTION

Human Cytomegalovirus (CMV), a double-stranded DNA virus
belonging to the beta herpesvirus family, represents the most
important cause of viral infection after allogeneic stem cell
transplantation [1]. During the early infancy this virus determines a
primary clinical or subclinical infection, remaining subsequently in
a latent state in several types of leucocytes (lymphocytes,
monocytes, dendritic cells) as well as CD34 + cells, under the
control of T-cell immune effector cells [2]. The heavy immuno-
suppression associated with hematopoietic cell transplantation
(HCT), characterized by severe and prolonged lymphocytopenia
and T-cell function inhibition or dysfunction, may cause CMV
reactivation, systemic viral infection and ultimately end-organ
disease such as pneumonitis, colitis, and retinitis [3]. The main risk
factors for CMV disease are the recipient CMV positive serology,
in vivo or ex vivo T-cell depletion, the use of high dose steroids,
the use of an HLA mismatched or an unrelated donor, the
occurrence of graft-versus-host disease (GVHD), and cord blood as
stem cell source [4]. Moreover, CMV infection can be an indirect
cause of lower overall survival (OS) and non-relapse mortality
(NRM) by producing cytokines such as interleukin-6 that enhances

GVHD or by the undesired myelosuppressive effect of anti-CMV
drug ganciclovir that predisposes to bacterial and fungal infection
[51.

In the last 3 decades, the main strategy to prevent CMV diseases
was the early treatment of CMV reactivation, named pre-emptive
approach, that requires serial screening of blood for CMV viremia
or antigenemia by PCR-CMV-DNA or pp65 protein detection, to
start antiviral treatment upon detection of significant viremia or
antigenemia. In comparison with a primary prophylaxis approach,
the advantages of the pre-emptive strategy are the reduction of
antiviral treatment duration, the containment of costs and days of
hospitalization, the limitation of bone marrow suppression by
ganciclovir/valganciclovir, and the facilitation of anti-CMV immu-
nity restoration by allowing a mild-moderate CMV replication [6].
Until recently, CMV primary prophylaxis failed to demonstrate a
significant effect on risk of death and OS in several trials with anti-
CMV agents [7]. This scenario changed in 2017 with letermovir, a
new anti-CMV drug. This drug has a new mechanism of action that
is the inhibition of CMV viral terminase complex and in a
randomized controlled trial was superior to pre-emptive therapy
in reducing clinically significant CMV infections and improving 24-
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week OS [8]. After this trial, letermovir prophylaxis received the
highest score of recommendation by the European Conference on
Infections in Leukaemia, 8th edition (ECIL-8) [9]. The Infectious
Diseases Working Party (IDWP) of European Society for Blood and
Marrow Transplantation (EBMT) undertook in 2020 a survey to
have an updated picture of the CMV management in the EBMT
centres.

METHODS

A 34-item questionnaire regarding CMV infection (incidence, diagnosis,
monitoring, prophylaxis and therapy), previously approved by the scientific
board of IDWP-EBMT was sent to 579 centres performing allogeneic HCT,
with two rounds of invitations between January and March 2020. The
questionnaire comprised 3 main sections: one to characterize the centre
population (adult, paediatric, or mixed) and the annual transplant activity;
one to know the diagnostic methods to detect and monitor CMV infection;
and one to describe the strategies of prophylaxis, pre-emptive therapy of
CMV infection and treatment of CMV disease (the questionnaire is available
as supplementary file). The data collected concerned the year 2019. No
specific demographic, clinical, virological, and transplant information was
collected for each case of CMV infection reported by centres. CMV
infection was considered as any episode of significant CMV replication
determined by a PCR or an antigen test result above the reference
threshold used by the centre in a patient with or without symptoms. The
patient at high-risk of CMV reactivation was defined by the positive CMV
serology in the recipient or in the donor or both [10]. Proven or probable
CMV disease were defined according to published criteria [11] whereas the
definition of possible CMV disease included all the remaining cases where
CMV was retained responsible, but the episode did not match the proven
or probable definitions. CMV drug resistance was defined as CMV-DNA
mutations that confers a reduced susceptibility to antiviral drugs [12]. The
graft source was defined manipulated when a procedure of ex-vivo T-cell
depletion was performed.

RESULTS

A reply to the questionnaire was received from 180 of the 579
mailed centres (31%). The responding centres were from all 5
continents, but prevalently from Europe, and included 40
countries (table S1). Among them, 104 (58%) were centres only
for adult patients, 43 (24%) were centres only for paediatric
patients, and 33 (18%) were centres with a joined adult and
paediatric transplant program. In this last group, the same
approach both for adult and paediatric patients for management
of CMV infection was declared by 22 of 33 (67%) centres.

Overall, the responding centres performed in 2019 a median of
40 transplant procedures per centre (range 1- 247), with the
median of 62 transplants (range 1-146) for adult/paediatric
centres, of 43 transplants (range 5-247) for adult centres, and of
24 transplants (range 1-106) for paediatric centres. All centres
performed both related and unrelated HCT. The main results of
the survey are showed in Table 1.

CMV surveillance: 175 of 180 centres (97%) used PCR for CMV
monitoring, 4 centres (2%) used serum pp65 antigenemia, and 1
centre used both PCR and pp65. Quantitative PCR was adopted in
173 of 175 centres (99%; 2 centres missing) using blood (122,
70%), plasma (44, 25%) or serum (6, 3%) while for 3 centres (2%)
the data were missing. The quantitation of CMV load was
expressed as CMV genomic copies/ml in 116 (66%), international
unit/ml (IU) in 51 (29%), and both measures in 4 (2%) centres,
respectively, while data were missing for 4 centres (2%). In 80
centres (44%), the determination of CMV-DNAemia in blood or
plasma was also part of the pre-transplant work-up assessment.

CMV monitoring was performed for all types of allogeneic (allo)-
HCT in 171 centres (95%), while in 7 centres (4%) CMV monitoring
was limited to allo-HCT considered at higher risk of CMV infection
such as unrelated HCT, related and unrelated cord blood (CB) HCT,
T-cell replete or T-cell ex-vivo depleted haploidentical HCT, and
positive CMV serology of the recipient or of the donor.
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During the first 100 days post-allo-HCT, the frequency of
surveillance was 1 time/week in 109 (61%), 2 times/week in 53
(29%), 2 times/week during the hospitalization for transplant
followed by once a week after hospital discharge in 8 (4%), while
the frequency was modulated according to immune recovery or
recipient/donor CMV positivity in 4 centres (2%) and data were
missing in 6 (3%).

The duration of CMV surveillance was reported as fixed until day
4100 in 8 (4%) of centres while it was extended beyond day +
100 according the presence of the following criteria: active
treatment for GVHD or immunosuppressive therapy or steroid
therapy in 147 (82%), CD4+ count <0.25x10°/L in 7 (4%),
lymphocyte count <03 x10%L) in 8 (4%), at least 6 months
post-HCT in 3 (2%); data were missing for 7 centres (4%).

CMV prophylaxis: in high-risk patients (CMV seropositivity in the
recipient or in the donor), drug prophylaxis was used in 101 (56%)
with a higher prevalence in adult and adult/paediatric than
paediatric centres (62% and 61% vs. 37%, p 0.002). The drugs used
were: letermovir in 62 centres (61%), aciclovir/valaciclovir in 19
centres (19%), ganciclovir/valganciclovir in 17 centres (17%),
foscarnet in 3 centres (3%). Among 62 centres that declared to
use letermovir prophylaxis, 48 (77%) were adult HCT centres, 13
(21%) joined adult and paediatric centres and 1 (2%) paediatric
centre; moreover, in the 13 centres with a joined adult and
paediatric transplant program, 7 declared to adopt a common
approach for CMV management both for adult and paediatric
patients.

In addition to drug prophylaxis, the use of CMV-hyperimmune
globulins and CMV cytotoxic T-lymphocytes (CMV-CTLs) in this
setting were reported in 4 (4%) and 2 (2%) centres, respectively.

CMYV infection and preemptive treatment: the median number of
estimated preemptive treatments/years for CMV infection was 12
per centre (range 1-50).

The information on the drug used as first line preemptive
therapy for unmanipulated allo-HCT were available for 175
centres: ganciclovir/valganciclovir in 168 centres (93%), foscarnet
in 7 centres (4%); data were missing for 5 centres (3%). In addition
to preemptive therapy, the use of CMV-hyperimmune globulins
and CMV-CTLs in this setting were reported in 6 (3%) and 1 (1%)
centre, respectively.

Considering ex-vivo T-cell depleted graft, the information on
the first-line preemptive therapy was available for 119 centres:
ganciclovir/valganciclovir in 111 centres (93%), foscarnet in 7
centres (6%), cidofovir in 1 centre (1%) while the data were
missing in 61 centres (34%). CMV-hyperimmune globulins and
CMV-CTLs were used together with preemptive drug therapy in 5
(3%) and 2 (1%) centres, respectively.

Table 2 shows the threshold used to start pre-emptive therapy
in patients monitored with PCR for CMV and received an
unmanipulated or an ex-vivo manipulated graft, respectively. A
threshold >10° of copies/ml or IU/ml was the most used trigger to
start preemptive therapy both in unmanipulated and in manipu-
lated (ex-vivo T-depletion) grafts.

The criteria to establish the duration of pre-emptive treatment
both for T-repleted and T-depleted allo-HCT was specified by 173
centres (96%), as follows: at least 2 weeks in 4 (2%), 2 consecutive
CMV-DNAemia negative results in 138 (77%), until CMV-DNAemia
gets down the threshold used to start treatment in 26 (14%), and
until an adequate immune recovery is achieved in 5 (3%), not
specified or missing in 7 (4%).

CMV disease and treatment: during the year 2019, 116 of 180
centres (64%) reported to have diagnosed > 1 episode of CMV
disease (median 2, range 1-50) for a total of 605 episodes. The
episodes of CMV disease were classified as proven in 217 (36%),
probable in 183 (30%) and possible in 205 (34%) while no
information was given for the remaining 185 episodes.

The first-line treatment for CMV disease in unmanipulated allo-
HCT was reported by 167 of 180 centres (93%): ganciclovir/
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Table 1. The main modality of CMV management resulting by the survey is summarized in the table.

Adult centres

N (%)
Responding centres 104 (58)
Method of CMV surveillance
PCR 102 (98)
pp65 1(1)
PCR and pp65 1(1)
PCR method of quantitation (175 centres responded)
Copies/ml 67 (66)
International unit(lU)/ml 29 (28)
Copies/ml and 1U/ml 4 (4)
Missing 2 (2)
CMV prophylaxis, yes 65 (62)
Drug used for prophylaxis (101 centres responded)
Letermovir 48 (74)
Aciclovir/valaciclovir 9 (14)
Ganciclovir/valganciclovir 8 (12)
Foscarnet /
Drug used for preemptive therapy, first-line
(unmanipulated HCT, 175 centres responded)
Ganciclovir/valganciclovir 98 (94)
Foscarnet 33)
Missing 3 (3)
Drug used for preemptive therapy, first -line (manipulated
HCT, 119 centres responded)
Ganciclovir/valganciclovir 53 (96)
Foscarnet 2 (4)
Other
Drug used for CMV disease, first-line therapy
(unmanipulated HCT, 167 centres responded)
Ganciclovir/valganciclovir 93 (89)
Foscarnet 5 (5)
Missing 6 (6)
Drug used for CMV disease, first-line therapy (manipulated
HCT, 113 centres responded)
Ganciclovir/valganciclovir 51 (91)
Foscarnet 5(9)
Other
Number of CMV cases refractory-resistantmedian (min- 2 (1-4)

max) (48 centres responded)

Joined adult and Paediatric centres Total
paediatric centres
N (%) N (%) N (%)
33 (18) 43 (24) 180 (100)
30 (91) 43 (100) 175 (97)
3 (9 / 4(2)
/ / 1(1)
19 (63) 30 (70) 116 (66)
10 (33) 12 (28) 51 (29)
/ / 4 (2
1(3) 1(2) 4(2)
20 (61) 16 (37) 101 (56)
13 (65) 1 (6) 62 (61)
5 (25) 5 (31) 19 (19)
1(5) 8 (50) 17 (17)
1(5) 2 (13) 3 (3)
32 (97) 38 (88) 168 (93)
1(3) 3(7) 7 (4)

/ 2 (5) 5(3)
24 (96) 34 (87) 111 (93)
/ 5(13) 7 (6)
1(4) 1(1)
30 (91) 35 (81) 158 (88)
1(3) 3(7) 9 (5
2 (6) 5(12) 13 (7)
21 (95) 32 (91) 104 (92)

3(9) 8 (7)
1 (5) 1.(1)
1(1-12) 2 (1-4) 2 (1-12)

N number, CMV cytomegalovirus, PCR polymerase chain reaction.

valganciclovir in 158 (88%), foscarnet in 9 (5%), while data were
missing for 13 centres (7%). CMV-hyperimmune globulin and
CMV-CTLs were used in combination with drug therapy in 13
centres (7%) and 2 (1%). In manipulated HCT, the first-line therapy
was reported in 113 centres (63%): ganciclovir/valganciclovir in
104 centres (92%) foscarnet in 8 (7%), cidofovir in 1 centre (1%)
CMV-hyperimmune globulin and CMV-CTLs were used in combi-
nation with drug therapy in 10 (9%) and 4 (4%) centres,
respectively.

The duration of therapy for CMV disease was reported by 163
centres (91%) and resulted as follows: until clinical resolution of
clinical symptoms and two consecutive CMV-DNAemia negative
results in 124 (69%), until clinical resolution of symptoms and

Bone Marrow Transplantation (2023) 58:203 - 208

CMV-DNAemia gets down the threshold used to start treatment in
25 (14%), until an adequate immune recovery is achieved in 3
(2%), until 3-6 weeks of treatment is completed in 11 (6%), not
specified or missing in 17 (9%).

Fifty centres (28%) declared also to use CMV-CTLs mainly in the
context of the treatment of refractory or recurrent CMV disease or
clinical trial. Lastly, in 48 of 180 centres (27%) a median of 2 (range
1-12) cases of CMV resistance (infection or disease) were reported.

DISCUSSION
The use of antiviral drugs at onset of CMV antigenemia or viremia
(preemptive therapy) represented the major advancement in the
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Table 2.

Copies/ml

N° of centres

Unmanipulated graft, threshold to start 112
preemptive therapy

Any CMV-DNAemia positivity 14 (12.5%)
> 10° 21 (18.8%)
>10° 68 (60.7%)
>10* 9 (8%)
Manipulated graft, threshold to start 75
preemptive therapy

Any CMV-DNAemia positivity 14 (18.7%)
>10? 18 (24%)
>10° 36 (48%)
>10* 7 (9.3%)

Method of quantification and threshold of CMV-DNAemia used by centres to start preemptive therapy for cytomegalovirus infection.

International unit/ml (1U/ Copies/ml and Missing data

ml) U

N° of centres N° of centres N° of centres Total

47 4 9 172

7 (14.9%) 1 (25%) 4 (44.4%) 26 (15.1%)
5 (10.6%) 1 (25%) 2 (22.2%) 29 (16.9%)
31 (66%) 3 (33.3%) 102 (59.3%)
4 (8.5%) 2 (50%) 15 (8.7%)
34 2 5 116

4 (11.8%) 1 (20%) 19 (16.3%)
9 (26.5%) 2 (40%) 29 (25%)
20 (58.8%) 1 (50%) 2 (40%) 59 (50.9%)
1 (2.9%) 1 (50%) 9 (7.8%)

last 3 decades to reduce the incidence of CMV end-organ disease
after HCT [13]. Using this strategy, the incidence of CMV disease is
around 5% and 9% by day + 100 and one year after HCT,
respectively. No significant overall differences in incidence are
reported using pp65 antigenemia or PCR method except for a
relative increase in gastrointestinal CMV disease compared to CMV
pneumonia with the PCR method [13]. Despite the fact that the
attributable mortality of CMV disease is now of approximately 1%
with preemptive treatment, this strategy has some suboptimal
characteristics such as the organ toxicity (myelotoxicity for
ganciclovir/valganciclovir, nephrotoxicity for foscarnet or cidofo-
vir), the requirement of frequent blood sampling for CMV load
monitoring, especially in the first 3 months after HCT, and the fact
that it exposes the patient to the negative impact of any
significant CMV load viremia on the outcome. In fact, it has been
shown that, in patients under CMV-PCR-based surveillance, a CMV
load of 250 IU/ml or higher was associated with an increased risk
of early mortality in the first 2 months post-HCT and of overall and
non-relapse mortality in the first year after HCT [14]. Several
attempts were performed in the last decade to find an effective
anti-CMV prophylaxis regimen capable to prevent CMV infection
in the early post-HCT phase and improve overall survival with new
drugs such as maribavir or brincidofovir [15, 16], but only
letermovir was shown to reduce clinically significant CMV
infections and overall mortality by week 24 post-HCT; moreover,
the safety analysis of study population showed no significant
difference with placebo in the rate of any adverse effects, time to
engraftment, incidence and severity of GVHD, and myelotoxicity
[8]. Letermovir received the market authorization by Food and
Drug Administration (FDA) on 8 November 2017 and by European
Agency for Medicines (EMA) on 17 January 2018 for CMV
seropositive patients older than 18 years who undergo HCT
[17, 18] and its use was endorsed by several guidelines [9, 19, 20].
The use of letermovir is not approved for paediatric and
adolescent patients yet but a paediatric investigational plan is
underway to define the dosage for patients aged less than
18 years.

This survey, conducted in 2020, was developed to assess the
management of CMV infection in the real world of EBMT centre
practice one year after the market authorization of letermovir, i.e.
in the year 2019 [9]. The first result of the survey is the
confirmation that PCR monitoring is the preferred method to
perform the CMV surveillance among EBMT centres. This method
was adopted in 97% of centres and in almost all (95%) it was
applied to all types of allogeneic HCT, irrespective of the type of
donor source used. On the other hand, variability remains in other
aspects of CMV monitoring such as the type of sample used

SPRINGER NATURE

(whole blood preferred over plasma or serum), the frequency of
monitoring (twice a week preferred over once time a week in the
early phase of allogeneic HCT when the patient is hospitalized),
and duration of monitoring (preference for a reasoned decision
based on the patient clinical immune status and ongoing
immunosuppressive therapy than a fixed date, i.e. day + 100
post allo-HCT). This variability reflects financial, organizational, and
technical differences between centres and the different attitude of
transplant haematologists to personalize the path of patient care.
As far as the use of prophylaxis for CMV infection in high-risk
patients is concerned, it was reported only in 56% of centres.
Letermovir and aciclovir/valaciclovir were the most used drugs by
centres, in 61% and 19%, respectively. Letermovir received the
market authorization by EMA in 2108 and a trend to use the
prophylaxis with letermovir was already established in 2019,
especially in adult patients, given that letermovir is not approved
in paediatric patients yet. Actually, letermovir prohylaxis was used
in 74% and 65% of centres caring for adult HCT. On the other
hand, several factors may have slowed down this policy such as
the variable time interval between EMA approval and the
authorization of letermovir prescription at different European
countries, the costs of the drug prophylaxis and the need for every
allogeneic-HCT unit to reformulate the annual budget and
approve the costs for letermovir, and the attitude of the centres
and haematologists to transfer quickly in the routine practice the
indications coming from a clinical trial. Retrospective data from
“real world” use and cost-effectiveness model analysis, confirmed
that anti-CMV primary prophylaxis with letermovir is associated
with a reduction of CMV infections, shorter hospitalizations,
reduced costs and improvement of haematological and renal
parameters [21-23]. In this regard, our interpretation of existing
data support that a broader use of letermovir primary prophylaxis
in the next future may result into an improvement of the overall
transplant outcomes, as suggested by a post-hoc analysis on
overall mortality conducted on the patients recruited in the phase
Il trial of letermovir versus placebo [24]. Moreover, a retrospective
single-centre study comparing the outcome of two adult cohorts
of patients, transplanted before and after the introduction of
letermovir prophylaxis, respectively, showed that the 1-year
mortality of letermovir-treated cohort was significantly reduced
compared with that of no-letermovir-treated cohort and super-
imposable to that of CMV negative recipient/donor pairs [25].
There was a large variability on the threshold of CMV-DNAemia
used to start preemptive therapy although the preference was for
a CMV load > 10° copies/ml or 1U/ml both for unmanipulated and
ex-vivo T-cell depleted HCT. This suggests that a common centre-
approach in starting preemptive treatment irrespective of the type
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of transplant and the type of graft manipulation. On the other
hand, the duration of preemptive treatment was not fixed but
most of centres decided according to the virological response
aiming at the complete clearance of CMV viremia or reduction to a
lower level than the threshold used to start antiviral therapy. No
new developments were reported concerning the choice of
antiviral treatment both for preemptive therapy and the therapy
of CMV disease. In fact, ganciclovir and valganciclovir remained
the preferred first-line treatment of CMV infections, being used in
93% in the pre-emptive setting, and in 88-92% in the CMV disease
setting [9, 26]. The use of passive immunization with CMV-
hyperimmune globulins was very limited in prophylaxis and pre-
emptive setting (3-4%) while 7-9% of centres declared to use them
in the setting of treatment of CMV disease. This reflects the lack of
controlled studies showing efficacy of this approach and the
uncertain role of CMV-hyperimmune globulins and humoral
immunity in preventing or controlling CMV infection in presence
of deficient CMV-specific T-cell response [9, 27, 28]. The use of
CMV-hyperimmune globulins is mainly reported as adjuvant
therapy combined with antiviral drugs in the treatment of CMV
disease, especially CMV pneumonia [29, 30]. However, a large
retrospective analysis on cytomegalovirus pneumonia did not find
any advantage on overall and 6-month CMV attributable mortality
in using CMV-hyperimmune globulin as adjunct to antiviral
therapy [31]. Whether addition of CMV-hyperimmune globulin
would add benefit to other management strategies either given as
prophylaxis, preemptive therapy, or for treatment of CMV disease
should be studied in carefully designed prospective studies.
Adoptive immunotherapy with CMV-CTLs was effective in the
prophylaxis and therapy of CMV disease in several “proof of
principle” academic or experimental studies conducted in the last
two decades which demonstrated the feasibility and efficacy of
ex vivo generated donor-derived or third-party-derived CMV-CTLs
[32-34]. In this survey, the reported use of CMV-CTLs was very
limited in the setting of prophylaxis or pre-emptive therapy while
28% of centres declared to use CMV-CTLs especially in the setting of
CMV diseases refractory to antiviral treatment. Although there is
strong rationale for adoptive immunotherapy in HCT patients and
the preliminary studies showed a good safety profile and feasibility,
more data are needed to define the efficacy of CMV-CTLs and
durability of response, especially in the setting of unmanipulated
transplant where patients receive immunosuppressive treatment.
Lastly, 27% of centres reported one or more episodes of CMV
infection due to drug resistant CMV strains. Drug resistance is usually
observed in the setting of clinically refractory or relapsing CMV
infection and it is caused by mutations in the CMV genes coding for
UL97 protein kinase or UL54 DNA polymerase. Considered the
limited therapeutic options, drug resistance is a risk factor for CMV
diseases and mortality. In these context, maribavir demonstrated
recently to be an useful option. In a phase Ill trial on hematopoietic-
cell and solid-organ transplant patients with refractory or relapsing
CMV infection, maribavir was superior to other antiviral treatments
(ganciclovir/valganciclovir, foscarnet, cidofovir) in obtaining the
virological and clinical clearance of CMV [35].

In conclusion, this survey showed that, after one year from
market authorization letermovir, there was a trend among EBMT
centres toward a prophylaxis approach. This trend may increase
further as the use of the drug is approved by every national
competent authority. This innovation, together with cellular
therapy and more effective therapy for the refractory and
relapsing CMV infection has the potential to reduce the negative
impact of CMV seropositivity and infection on the transplant
outcome.

DATA AVAILABILITY
The results of the survey are available upon specific request to the corresponding
author.
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