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Abstract
Letermovir (LTV) prophylaxis is effective in reducing the incidence of clinically significant cytomegalovirus (CMV) 
infection (cs CMVi) after allogeneic haematopoietic stem cell transplantation (allo-HSCT). Since our centre began 
administering LTV prophylaxis in June 2022, we have observed a certain increase in the incidence of Epstein–Barr 
virus (EBV) reactivation after haploidentical HSCT. We retrospectively analysed 230 consecutive patients who 
underwent haploidentical HSCT with rabbit anti-thymocyte globulin (ATG) from October 2022 to June 2023. The 
LTV group included 133 patients who received LTV prophylaxis, and the control group included 97 patients who 
did not receive LTV prophylaxis. At 1 year after HSCT, EBV reactivation was observed in 36 patients (27%) in the LTV 
group and 13 patients (13%) in the control group (p = 0.012). All patients with EBV reactivation had EBV-DNAemia, 
and one patient in each group developed EBV-associated posttransplantation lymphoproliferative disorder (PTLD). 
The proportion of patients with low EBV-DNA loads (> 5 × 102 to < 1 × 104 copies/mL) was greater in the LTV group 
than in the control group (23% vs. 10%, p = 0.01). The proportion of patients with CMV reactivation was lower in 
the LTV group than in the control group (35% vs. 56%, p = 0.002). There was no significant difference between the 
groups in terms of neutrophil and platelet count recovery, the cumulative incidence of acute/chronic graft-versus-
host disease, overall survival, cumulative relapse rate or nonrelapse mortality. Our results show that the increased 
incidence of EBV reactivation may be associated with LTV prophylaxis for CMV after haploidentical HSCT.

Keywords  Hematopoietic stem cell transplantation, Epstein-Barr virus, Cytomegalovirus, Letermovir, Prophylaxis

Increased Epstein‒Barr virus reactivation 
following prophylaxis for cytomegalovirus 
infection after haploidentical haematopoietic 
stem cell transplantation
Xin Kong1,2, Ziyi Xu1,2, Yanjun Wu1,2, Xiaowen Tang1,2, Shengli Xue1,2, Miao Miao1,2, Yue Han1,2, Ying Wang1,2, 
Suning Chen1,2, Aining Sun1,2, Huiying Qiu1,2, Depei Wu1,2, Ye Zhao1,2 and Feng Chen1,2*

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13045-024-01612-y&domain=pdf&date_stamp=2024-10-11


Page 2 of 4Kong et al. Journal of Hematology & Oncology           (2024) 17:94 

To the editor,
Approved for prophylaxis for cytomegalovirus (CMV) 

reactivation after allogeneic haematopoietic stem cell 
transplantation (allo-HSCT), letermovir (LTV) has dem-
onstrated a significant decrease in the incidence of clini-
cally significant CMV infection [1]. Following allo-HSCT, 
Epstein–Barr virus (EBV) reactivation and infection can 
manifest as a wide range of clinical symptoms, from 
fever to EBV-associated posttransplantation lymphop-
roliferative disorder (PTLD) [2–4]. Both CMV and EBV 
infections lead to significant morbidity and mortality in 
allo-HSCT recipients [5].

Since our centre began administering LTV prophylaxis 
in June 2022, we have observed a certain increase in EBV 
reactivation after haploidentical HSCT. We conducted a 
retrospective study, approved by the Ethics Committee 
of the First Affiliated Hospital of Soochow University, 

that explored the associations of LTV prophylaxis with 
EBV reactivation in patients after haploidentical HSCT. 
A detailed description of the methods can be found in 
Additional file 1.

Findings
A total of 230 patients were included in the retrospective 
analysis. These patients were divided into LTV (n = 133) 
and control (n = 97) groups on the basis of whether they 
had received LTV prophylaxis. LTV was administered 
at a dosage of 480  mg per day (or 240  mg per day for 
patients on cyclosporine), with prophylaxis starting at a 
median time of 7 days (range, 028 days) posttransplanta-
tion. The CMV-IgM, CMV-DNA and EBV-DNA statuses 
of the recipient/donor pairs were negative, whereas the 
CMV-IgG status of the recipient/donor pairs was positive 

Table 1  Patient characteristics and clinical results
Letermovir Group
(n = 133)

Control Group
(n = 97)

P Value

Patients
Men n = 77 n = 51 0.62
Women n = 56 n = 46
Median age (years) 43(12~72) 43(17~65) 0.36
Diagnoses 0.93
AL n = 113 n = 82
MDS n = 20 n = 15
Transplantation
Disease stage at HCT 0.14
Low tumor burden n = 129 n = 90
Active disease n = 4 n = 7
Haploidentical Donor n = 133 n = 97 1
Donors sex 0.35
Man n = 97 n = 76
Woman n = 36 n = 21
Conditioning regimen 0.01
Modified BUCY n = 116 n = 72
others n = 17 n = 25
rabbit ATG prophylaxis prophylaxis n = 133 n = 97 1
Outcome
Engraftment 1
No engraftment n = 0 n = 0
Neutrophils (500/µl) Median day 12 (n = 133) Median day 12 (n = 97)
Platelets (20 000/µl) Median day 14 (n = 109) Median day 15 (n = 71)
aGvHD n = 16 n = 15 0.76
I-II n = 8 n = 9
III-IV n = 8 n = 6
Relapsea n = 16 n = 10 0.68
NRM n = 16 n = 14 0.59
OSb

1-Year OS 83% 75% 0.19
Abbreviations: AL, acute leukemia; BUCY, busulfan cyclophosphamideacute; aGvHD, acute graft versus host disease; HCT, hematopoietic cell transplantation; MDS, 
myelodysplastic syndrome; NRM, nonrelapse mortality; OS, overall survival. a Time from HCT until relapse. Patients without relapse were censored at the last day of 
follow-up or on death. b Time between HCT and death of any cause or last follow-up visit
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before transplantation. Table 1 presents the clinical char-
acteristics of the study population.

All patients were monitored weekly for CMV and EBV 
reactivation during the first 3 months after HSCT and 
then biweekly from 4 to 6 months. The cumulative inci-
dence of EBV reactivation was 23% in the LTV group 
and 12% in the control group at 100 days post-HSCT and 
26% and 12%, respectively, at 24 weeks. At 1 year after 
HSCT, EBV reactivation occurred in 36 patients (27%) 
and 13 patients (13%) in the LTV group and control 
group, respectively. The incidence of EBV reactivation 
was significantly different between the groups (χ² = 6.25, 
p = 0.012). All patients with EBV reactivation had EBV-
DNAemia, while one patient in each group progressed 
to PTLD. The Kaplan‒Meier event rate of clinical EBV 
reactivation was 27.7% in the LTV group compared with 
14.2% in the control group at one year posttransplanta-
tion (log-rank p = 0.023) (Fig. 1A).

The median time to EBV-DNAemia post-HSCT was 
56 days (range, 20 to 204 days) in the LTV group and 52 
days (range, 26 to 241 days) in the control group. The 
EBV-DNA loads varied between the groups. The pro-
portion of patients with low EBV-DNA loads (> 5 × 102 

to < 1 × 104 copies/mL) was significantly greater in the 
LTV group than in the control group (31 patients (23%) 
vs. 10 patients (10%); χ² = 6.47, p = 0.01). There was no 
significant difference in high EBV-DNA load reactiva-
tion (≥ 1 × 104 copies/mL) between the groups (χ² = 0.07, 
p = 0.78) (Fig. 1C).

At 1 year post-HSCT, the cumulative relapse rates, 
nonrelapse mortality rates, and overall survival rates 
were not significantly different between the LTV and 
control groups (12% vs. 10%, p = 0.68; 12% vs. 14%, 
p = 0.59; and 83% vs. 75%, p = 0.19, respectively) (Fig. 1B). 
Fewer patients in the LTV group than the control group 
had CMV reactivation, 46 patients (35%) vs. 54 patients 
(56%), respectively (χ² = 10.15, p < 0.002) (Fig.  1D). 
Twenty-one patients (17%) in the LTV group and 10 
patients (10%) in the control group had concomitant 
CMV and EBV reactivation, with no significant differ-
ence between the groups (p = 0.24).

Discussion
Our study revealed that for haploidentical HSCT recipi-
ents receiving LTV prophylaxis for CMV, the rate of 
CMV reactivation decreased, whereas the rate of EBV 

Fig. 1  (A) Cumulative rate of clinical EBV reactivation (Letermovir group, solid line; control group, dotted line). (B) Cumulative rate of death from any 
cause (Letermovir group, solid line; control group, dotted line). (C) EBV-DNA load in cycles. (D) Clinical CMV reactivation
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reactivation increased to some extent. Consequently, 
patients who received LTV prophylaxis had slightly lower 
all-cause mortality than those who received no prophy-
laxis through one year after transplantation, with no sig-
nificant difference (p = 0.68).

The incidence of EBV reactivation after allo-HSCT 
ranges from 0.6 to 26%, with higher rates in the con-
text of T-cell depletion [6]. Routine monitoring of EBV-
DNAemia via quantitative PCR to identify high-risk 
PTLD patients, combined with preemptive treatment 
with rituximab (RTX), has greatly improved the preven-
tion and outcome of PTLD [7]. Considering the adverse 
effects of a full dose of RTX on B-cell immune reconsti-
tution, 100 mg RTX per week was used in our centre to 
preemptively treat patients with low-load activation of 
EBV [8]. In patients whose EBV load did not decrease or 
increase after low-dose RTX treatment and in patients 
with high EBV load activation, we administered weekly 
RTX at 375  mg/m2 and reduced the immunosuppres-
sive therapy intensity as appropriate until EBV-DNAemia 
resolved. Although the LTV group had a significantly 
greater incidence of low EBV-DNA load reactivation, 
there was no progression to a higher EBV-DNA load 
reactivation or EBV-PTLD.

Most EBV reactivation episodes occurred within the 
first 6 months post-HSCT, indicating that anti-EBV 
cytotoxic T lymphocyte-specific responses may take up 
to 6 months to reconstitute. Gabanti reported delayed 
immune reconstitution with LTV prophylaxis, achieving 
the protective threshold of CMV-specific T cells 100 to 
120 days later than in the control group, and LTV delayed 
CMV-specific immune reconstitution, possibly related 
to decreased CMV antigen exposure [9]. We hypothe-
size that LTV prophylaxis, while reducing CMV antigen 
exposure, also leads to a delay in EBV-specific immune 
reconstitution, perhaps because the two viruses share 
a common herpesvirus antigen. Further immunologic 
studies are needed to clarify the reasons for increased 
EBV reactivation following LTV prophylaxis for CMV.
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