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To the editor.  

Cytomegalovirus (CMV) represents a major cause of 
mortality and morbidity in immunocompromised 
patients, especially in those who underwent allogeneic 
hematopoietic stem cell transplantation (allo-HSCT). 
There are many factors related to a higher risk of CMV 
reactivation, such as the combination of a seropositive 
recipient with a seronegative donor¹, the administration 
of a T-cell-depleting agent during conditioning, which 
causes a delayed T-cell immune recovery after allo-
HSCT,² and the onset of graft-versus-host disease 
(GvHD).³ Without prophylaxis, CMV reactivation can 
occur in up to two-thirds of allo-HSCT seropositive 
recipients in the first 100 days after transplantation; if 
left untreated, it may progress to end-organ disease in 
25-30% of cases, such as colitis, pneumonia, or 
retinitis.4 To avoid the negative effects and costs 
associated with traditional antiviral drugs, pre-emptive 
treatment has been the standard approach for preventing 
CMV disease for many years. This strategy consists of 
closely monitoring CMV viral load in whole blood or 
plasma samples using quantitative polymerase chain 
reaction (qPCR), especially during the first 100 days 
after allo-HSCT; antiviral treatment is started if viremia 
reaches a certain threshold, which helps to prevent the 
progression to CMV end-organ disease (CMV 
reactivation is conventionally defined as exceeding the 
threshold of 10,000 copies/mcL of CMV DNA detected 
by qPCR in a whole blood sample, or 1,000 copies/mcL 
in a blood plasma sample; on the other hand, CMV 
disease is defined as the detection of CMV in the 
affected organ by histological analysis or by qPCR in a 
biopsy specimen);5 however, the antiviral drugs used in 
this setting, such as ganciclovir, valganciclovir, 
foscarnet and cidofovir, are associated with relevant 
toxicities, such as bone marrow suppression, ocular 
toxicity and renal failure. In recent years, Letermovir 
(LTV) has been introduced for CMV-seropositive 
patients during the first 100 days after allo-HSCT to 

reduce CMV reactivations, with limited toxicity. LTV 
specifically inhibits the terminase complex, which 
includes subunits like pUL56 terminase, preventing 
DNA cleavage and subsequently disrupting viral 
maturation.6,7 Recently, several mechanisms of 
resistance to LTV have been identified, including the 
emergence of mutations in the UL56 gene8. However, 
some patients still experience CMV reactivations, 
particularly after discontinuation of LTV, likely due to 
a delayed recovery of CMV-specific cellular immune 
reconstitution.9,10 Furthermore, recent studies have 
explored extending prophylaxis with LTV up to 200 
days after allo-HSCT.11 

In this study, we investigated the risk factors 
associated with an increased risk of multiple CMV 
reactivations or the development of CMV disease. We 
also evaluated the impact of these multiple CMV 
reactivations or disease on Overall Survival (OS), 
Progression-Free Survival (PFS), and Non-Relapse 
Mortality (NRM) in patients treated with LTV as 
prophylaxis against CMV reactivation after allo-HSCT. 
We retrospectively included 236 patients consecutively 
treated in our Center between January 2019 and May 
2024. Conditioning intensity was determined according 
to the Transplant Conditioning Intensity (TCI) index.12 

The median age at transplant was 55 years (range 17-
72). All the patients had a positive CMV serology before 
allo-HSCT; 124 patients (52.5%) received allo-HSCT 
from a CMV-seropositive donor, while 111 (47%) 
received allo-HSCT from a CMV-seronegative donor; 1 
donor's CMV serology was unknown. One hundred and 
twelve patients (47.5%) were affected by acute myeloid 
leukemia (AML), 32 (13.6%) by acute lymphoblastic 
leukemia (ALL), 25 (10.6%) by primary myelofibrosis, 
22 (9.3%) by myelodysplastic syndrome (MDS) and 45 
(19.1%) by other hematological diseases (such as 
chronic myeloid leukemia, CML, or chronic 
myelomonocytic leukemia, CMML). The 
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Hematopoietic Cell Transplantation-specific 
Comorbidity Index (HCT-CI) was 0 in 19 patients 
(38.1%), 1 or 2 in 68 (28.8%), and 3 or more in 78 
(33.1%). Twenty-three patients (affected by 
myelofibrosis, MDS, CML, or CMML) (9.7%) 
underwent upfront allo-HSCT, without receiving any 
line of therapy before transplantation, while 129 
(54.7%) received one line of therapy, and 84 (35.6%) 
received 2 or more lines of therapy before 
transplantation. Donors were an identical sibling donor 
in 23 cases (9.7%), a haploidentical donor in 35 (14.8%), 
a matched unrelated donor (MUD) in 115 (48.7%), a 
mismatched unrelated donor (MMUD) in 51 (21.6%), 
and a cord blood unit (CB) in 12 (5.1%). The stem cell 
source was bone marrow in 6 (2.5%), peripheral blood 
stem cells in 218 (92.4%), and CB in 12 patients (5.1%). 
Eighty-four patients (35.6%) received a myeloablative 
conditioning regimen (MAC), and 152 (64.4%) a 
reduced intensity one (RIC). T-cell-depletion for GvHD 
prophylaxis was performed in vivo with antithymocyte 
globulin (ATG) in 174 patients (74%), post-
transplantation cyclophosphamide in 55 (23%), and 
alemtuzumab in 2 patients (1%). With a median follow-
up of 2 years, CMV reactivation was observed in 62 
patients (26.3%) with a median onset of 152.5 days 
(range 1-677) after transplantation. Notably, only 8 out 
of 236 patients (3.4%) had CMV reactivation during 
LTV prophylaxis (i.e., during the first 100 days after 
allo-HSCT), while in the remaining 54 cases, CMV 
reactivation occurred after the discontinuation of LTV. 
Twelve patients (5.1%) experienced ≥3 episodes of 
CMV reactivations, and in 9 patients (3.8%) a diagnosis 
of CMV disease was proven, including cases of colitis 
(N= 5) and pneumonia (N= 4), which resulted in one 
death; among these cases of CMV disease, only 2 cases 
of colitis occurred during prophylaxis with LTV. One 
hundred sixty-three patients (69.1%) developed 
aGvHD, and 101 (42.8%) cGvHD of any severity grade; 
overall, 128 patients (54.2%) received systemic therapy 
for acute or chronic GvHD (including corticosteroids, 
immunosuppressive drugs, or ruxolitinib). 

Age ≥55 years was associated with a higher 
incidence of multiple CMV reactivations (p=0.048). 
Donor’s CMV-seronegativity was not associated with a 
higher incidence of either multiple CMV reactivations 
or CMV disease (p=0.43 and p=0.25, respectively). 
Additional factors, such as the HCT-CI score, the 
number of lines of therapy before transplantation, the 
HLA-relation between recipients and donors, the stem 
cell source, and the intensity of the conditioning 
regimen, did not impact the incidence of either multiple 
CMV reactivations or CMV disease.  

While neither acute nor chronic GvHD significantly 
increased the probability of multiple CMV reactivations 
(OR 5.21 (0.99-96.16), p=0.117, and 2.82 (0.86-10.81), 
p=0.099, respectively), cGvHD was associated with a 
higher incidence of CMV disease (OR 4.95 (1.17- 

 
Figure 1. (A) Overall Survival, (B) Progression-Free Survival and 
(C) Non-Relapse Mortality according to the number of CMV 
reactivations. 
 
33.74), p=0.049), differently from aGvHD (p=0.22). 
The need for post-transplant steroid therapy did not 
affect the incidence of CMV disease (p=0.45), but it 
favored the development of multiple CMV reactivations 
(p=0.056). A CD4+ count ≤160/mmc and a CD3+ 
lymphocyte count ≤420/mmc at day 180 after allo-
HSCT were associated with a higher incidence of 
multiple CMV reactivations (p=0.017 and p=0.004, 
respectively). Importantly, having more than 2 CMV 
reactivations was associated with a trend to poorer 
outcomes (1-year OS 84% vs 67%, p=0.046, and 1-year 
PFS 75% vs 67%, p=0.36) (Figure 1A-B). Furthermore, 
multiple CMV reactivations significantly increased the 
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risk of 1-year NRM (25% vs 5% without multiple 
reactivations, p=0.001) (Figure 1C). 

Our real-life data confirms the significant efficacy of 
LTV prophylaxis in reducing CMV reactivations and, 
more importantly, CMV diseases after allo-HSCT. This 
effect is associated with improved clinical outcomes and 
a reduction in NRM, without the emergence of relevant 
toxicities. Additional strengths include the relatively 
large sample size and the experience from a single 
center, which includes consecutive patients treated in a 
homogeneous manner. On the other hand, the most 
significant limitation of this study is its retrospective 

design.  
In conclusion, this real-life experience confirms that 

despite the use of LTV prophylaxis, some patients still 
experience multiple CMV reactivations or develop 
CMV disease. This is particularly evident in patients 
with aGvHD or cGvHD, who are undergoing steroid 
therapy or have delayed T-cell recovery after 
transplantation. For these patients, continuing a close 
monitoring of the CMV viral load after 100 days post-
allo-HSCT and considering an extension of LTV 
prophylaxis for up to six months after transplant could 
be highly beneficial.
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