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Abstract
Cytomegalovirus (CMV) is associated with significant morbidity and mortality in al‐
logeneic hematopoietic cell transplantation (HCT) patients. We evaluated the ef‐
ficacy of letermovir as primary and secondary prophylaxis in 53 CMV‐seropositive 
hematopoietic stem cell transplant recipients. 70% of patients were at high risk for 
CMV reactivation and disease (primarily ex vivo T‐cell–depleted HCT [n = 18; 34%] or 
haploidentical T‐replete HCT [n = 12; 23%]). This was a retrospective, single‐center 
study which identified patients transplanted between January 2018 and June 2018. 
Patients were followed through September 2018. The primary outcome was the inci‐
dence of clinically significant CMV infection (CMV viremia requiring preemptive treat‐
ment or CMV disease). Primary letermovir prophylaxis started at a median of 7 days 
(range, 7‐40) after allo‐HCT. The median duration of primary letermovir prophylaxis 
was 116 days (range, 12‐221). With primary prophylaxis in 39 patients, the observed 
CMV reactivation rate was 5.1%. Twenty‐nine patients continued primary prophy‐
laxis beyond 14 weeks with a reactivation rate of 3.4%. No recurrent reactivation 
was seen with secondary prophylaxis of an additional 14 patients. Our experience 
demonstrates the efficacy of letermovir in a real‐world setting for CMV prevention 
for the first 14 weeks and continued efficacy when given longer than 14 weeks after 
allogeneic stem cell transplantation or as secondary prophylaxis.
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1  | INTRODUCTION

Cytomegalovirus (CMV) is the most common clinically significant 
viral infection in allogeneic hematopoietic cell transplantation 
(allo‐HCT) recipients and is associated with significant morbid‐
ity and mortality.1,2 Over the past three decades, most centers 
adopted a preemptive strategy (PET) where CMV surveillance 
and detection in blood triggers antiviral therapy to prevent 
CMV end‐organ disease while minimizing toxicity of these anti‐
virals (eg, ganciclovir, valganciclovir, foscarnet).3,4 Approximately 
60% of patients require PET within the first year of allo‐HCT.5 
Despite PET’s effectiveness, CMV adversely affects transplant 
outcomes.1,2,5

Letermovir was approved by the US Food and Drug 
Administration in November 2017 for primary CMV prevention in 
CMV‐seropositive recipients (CMV R+) based upon the phase 3 trial 
showing significantly reduced CMV infection through week 24 after 
allo‐HCT in comparison with placebo (18.9% vs 44.3%, P <  .001).6 
Given toxicities of antivirals used in PET, there is also interest in 
utilizing letermovir as secondary prophylaxis. We report our single‐
center experience with letermovir as both primary and secondary 
prophylaxis for CMV in allo‐HCT.

2  | METHODS

The study was reviewed and approved by the Institutional Review 
Board at Memorial Sloan Kettering Cancer Center and granted a 
waiver of authorization. The study cohort consisted of CMV R + adult 
(≥18 years) recipients of allo‐HCT between January 2018 and June 
2018 who received letermovir for CMV prevention. Representative 
myeloablative and reduced intensity conditioning transplant proto‐
cols have been previously described.7-9 Ex vivo T‐cell depletion by 
CD34 selection was performed by the CliniMACS CD34 Reagent 
System (Miltenyi Biotech). Cord blood recipients were excluded 
from this analysis as preliminary results have been presented sepa‐
rately.10 Supportive care was provided by institutional standards of 
care (eg, acyclovir for herpes simplex virus and varicella zoster virus 
prevention).11 Plasma CMV viral load (VL) was monitored by quan‐
titative CMV PCR (COBAS® AmpliPrep/COBAS® TaqMan® CMV 
Test, Roche Diagnostics), starting on day + 5 and continued weekly 
until day + 100, then per immune recovery for unmodified allo‐HCT 
(non‐CD34‐selected) or every 1‐2 weeks for months 3‐6 for other 
transplant types.

Primary letermovir prophylaxis was started by day + 7 in 
high‐risk patients (eg, T‐cell–depleted graft, mismatched, or hap‐
loidentical donor) and by day + 28 in low‐risk patients. Letermovir 
was switched to systemic antiviral treatment when there were 
>2 consecutive values of CMV VL >300 IU/mL. Patients ineligible 
for primary letermovir prophylaxis but achieved virologic sup‐
pression (defined as undetectable VL or <137 IU/mL) on systemic 
antiviral therapy for CMV could be switched to letermovir for 
secondary prophylaxis. The primary outcome was the proportion 

of patients who developed clinically significant CMV reactiva‐
tion (CMV viremia requiring PET or CMV disease). Patients were 
followed through September 2018 or death, whichever occurred 
first.

3  | RESULTS

Baseline characteristics of 53 patients who received letermovir are 
shown in Table 1. Thirty‐nine (74%) and 14 (26%) patients received 
letermovir for primary and secondary prophylaxis, respectively. 
During the observational period, all patients eligible to receive leter‐
movir for primary prophylaxis were treated. Prescription coverage 
screening was done at a pre‐admission visit, and the pharmacists 
obtained prior authorizations, wrote appeal letters, and/or applied 
for manufacturer patient assistance as needed. The median age was 
55  years (range, 20‐74), and 57% (30/53) were men. Thirty‐seven 
of 53 (70%) were characterized as high risk for CMV reactivation, 
including 18 (34%) T‐cell–depleted and 12 (23%) haploidentical T‐
cell replete transplants. Most patients received myeloablative con‐
ditioning (64%), and antithymocyte globulin was given to 19 patients 
(36%).

Primary letermovir prophylaxis started at a median of 7  days 
(range, 7‐40) after allo‐HCT. Upon letermovir initiation, 35 patients 
had an undetectable CMV VL, and four patients had a detectable 
CMV VL <137  IU/mL. The median duration of primary letermovir 
prophylaxis was 116 days (range, 12‐221) with primary prophylaxis 
continuing beyond 14 weeks after allo‐HCT in 29 patients (74%). 
Of these 29 patients, 20 were high risk for CMV reactivation and 
took letermovir for a median of 131 days (range, 84‐221), whereas 
9 low‐risk patients took letermovir for a median of 110 days (range, 
84‐151).

Clinically significant CMV reactivation without disease oc‐
curred in 2 of 39 (5%) patients, including only 1 of 39 patients 
(2.5%) at 14 weeks after allo‐HCT. None of the four patients with 
a CMV VL <137 IU/mL developed a clinically significant CMV reac‐
tivation. One recipient of a T‐cell–depleted allo‐HCT was treated 
with valganciclovir for persisting CMV <137 IU/mL and then was 
switched back to letermovir for secondary prophylaxis. The other, 
a recipient of a second allo‐HCT, developed breakthrough CMV 
viremia after brief medication non‐adherence around day + 100 
and subsequently developed a documented mutation in UL56 at 
site C325Y. This patient's CMV viremia was successfully treated 
with valganciclovir. This was the only case of clinically significant 
CMV reactivation in the 29 patients (3.4%) who received extended 
primary prophylaxis with letermovir. The incidence of CMV vi‐
remia by D + 180 and CMV disease in T‐cell–depleted allo‐HCT 
compared to contemporary controls are shown in Figure 1A,B, 
respectively. The contemporary historical cohort included 141 
CMV‐seropositive T‐cell–depleted HCT recipients transplanted 
from 6/2010‐12/2014. The conditioning regimens utilized and 
underlying hematologic malignancies were the same as the T‐
cell–depleted group in this current observational study. The 
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contemporary cohort also received routine CMV monitoring and 
preemptive management.11

Secondary prophylaxis commenced upon completion of at 
least one course of CMV PET. These 14 patients received a median 
of one treatment course (range, 1‐2) requiring 1‐3 CMV‐directed 
antivirals before initiation of letermovir. At the time of letermovir 
initiation, 11 patients had an undetectable CMV VL, and three had 

CMV VL <137 IU/mL. The median duration of secondary letermo‐
vir prophylaxis was 125  days (range, 18‐270) with no recurrent 
reactivation.

There were no discontinuations of letermovir due to toxicity or 
intolerance. The duration of letermovir prophylaxis was at the dis‐
cretion of the treating physician. Given the delayed T‐cell recovery 
seen in T‐cell–depleted allo‐HCT, our group has aimed to continue 

Characteristic
All patients 
(N = 53)

Primary prophylaxis 
(N = 39)

Secondary prophy‐
laxis (N = 14)

Median age, years (range) 55 (20‐74) 59 (20‐74) 54 (28‐72)

Male, N (%) 30 (57) 21 (54) 9 (64)

Underlying cancer diagnosis, N (%)

Acute myeloid leukemia 16 (30) 12 (31) 4 (29)

Myelodysplastic syn‐
drome/myeloprolifera‐
tive neoplasm

15 (28) 13 (33) 2 (14)

Non‐Hodgkin's 
lymphoma

7 (13) 5 (13) 2 (14)

Multiple myeloma 5 (9) 2 (5) 3 (21)

Acute lymphocytic 
leukemia

4 (8) 3 (8) 1 (7)

Other disease 6 (11) 4 (10) 2 (14)

HLA matching and donor type, N (%)

Matched unrelated 24 (45) 16 (41) 8 (57)

Matched related 11 (21) 9 (23) 2 (14)

Haploidentical related 
donor

12 (23) 9 (23) 3 (21)

Other mismatched 
related

2 (4) 2 (5) ‐‐

Mismatched unrelated 4 (8) 3 (8) 1 (7)

Stem cell source, N (%)

Peripheral blood 45 (85) 32 (82) 13 (93)

Bone marrow 8 (15) 7 (18) 1(7)

Myeloablative condition‐
ing regimen, N (%)

34 (64) 28 (72) 7 (50)

Antithymocyte globulin 
use, N (%)

19 (36) 13 (33) 7 (50)

Ex vivo T‐cell depletion, 
N (%)

18 (34) 14 (36) 5 (36)

Risk of CMV disease, N (%)

High risk 37 (70) 27 (69) 10 (71)

Low risk 16 (30) 12 (31) 4 (27)

CMV reactivation, N (%) 2 (4) 2 (5) ‐‐

Note: Abbreviations: CMV, cytomegalovirus; N, number.
All others who did not meet the definition of being at high risk for CMV reactivation were consid‐
ered low risk.
(Primary prophylaxis) High risk was defined as meeting one or more of the following criteria: having 
a related donor with at least one mismatch at one of the specified three HLA gene loci (HLA‐A, B, 
or DR); having an unrelated donor with at least one mismatch at one of the specified four HLA gene 
loci (HLA‐A, B, C, and DRB1); having a haploidentical donor; the use of ex vivo T‐cell–depleted 
grafts; having graft‐versus‐host disease of grade 2 or greater that led to the use of prednisone (or 
its equivalent) at a dose of 1 mg or more per kilogram of body weight per day.6

TA B L E  1   Characteristics of patients 
receiving primary or secondary letermovir 
prophylaxis



4 of 6  |     LIN et al.

letermovir for up to 6 months post‐transplant in this and other 
high‐risk subgroups.12 The duration of letermovir prophylaxis was 
often shorter if insurance coverage was limited to 100 days and/or 
for patient compliance and pill burden issues. CMV outcomes are 
summarized in Figure 2. Median follow‐up was 117 days (range, 
12‐270). At the end of follow‐up, 6 (11.3%) patients died. Causes 
of death included relapse or progression of disease (N  =  4) and 
graft‐versus‐host disease (N = 2). No deaths were attributable to 
CMV.

4  | DISCUSSION

In this first report of real‐world experience with letermovir, we 
show that primary letermovir prophylaxis was efficacious in pre‐
venting CMV infection in CMV R  +  allo‐HCT patients. Only 2 
(5%) of 39 patients who received primary letermovir prophylaxis 
subsequently required antiviral therapy for CMV viremia, and no 
patient (0/14, 0%) experienced recurrent CMV reactivation while 
on secondary prophylaxis. Letermovir was well tolerated as there 
were no discontinuations due to treatment‐emergent adverse 
events.

In the letermovir registration trial, prophylaxis was started up to 
28 days after allo‐HCT. We implemented a risk‐stratified approach 
in which the time to initiation of primary prophylaxis was contingent 
upon risk of CMV reactivation with allo‐HCT patients at high risk 
started earlier (by day + 7) than those deemed low risk (by day + 28). 
We found no adverse impact to starting letermovir prophylaxis later 
in low‐risk allo‐HCT patients.

The optimal duration of primary prophylaxis has yet to be deter‐
mined. At 14 weeks post‐transplant, our results were similar with a 
2.5% incidence of clinically significant CMV reactivation vs 7.7% in 
the registration trial. However, Marty et al noted a rise in post‐pro‐
phylactic CMV events starting around week 18 that likely signaled 
ongoing or new periods of CMV risk beyond day + 100.6 We ob‐
served continued efficacy when extending primary letermovir pro‐
phylaxis beyond 14 weeks as only 1 of 29 patients reactivated CMV. 
Our institution reported rates of CMV viremia of 66.3% in a con‐
temporary cohort of T‐cell–depleted HCT recipients.0.11 Similarly, a 

53%‐81% incidence of CMV viremia was reported in haploidentical 
allo‐HCT.13 In our study, clinically significant CMV was detected in 
only 1 of 30 patients (3%) who received a T‐cell–depleted or hap‐
loidentical allo‐HCT and took letermovir prophylaxis for a median 
of 122 days (range, 12‐270). There is an ongoing randomized clin‐
ical trial to evaluate efficacy and safety of letermovir prophylaxis 
when extended to 200 days post‐allo‐HCT (NCT03930615). In the 
interim, our finding suggests that duration of primary prophylaxis 
should probably be individualized according to the patient's period 
of CMV risk.

We note that 1 of 39 (3%) patients taking primary prophylaxis 
developed breakthrough viremia with a confirmed UL56 mutation 
following a transient period of sporadic dosing. Since experimental 
data suggest letermovir may possess a low resistance barrier, close 
clinical and laboratory monitoring are essential.14

Treatment of CMV infection with currently available drugs can 
lead to significant therapy‐related toxicities (eg, myelosuppres‐
sion, nephrotoxicity). Given the effectiveness and safety profile of 
letermovir, it is an attractive candidate for secondary prophylaxis 
in patients who are unable to tolerate ganciclovir or foscarnet over 
the long‐term. Our data support the utility of letermovir as second‐
ary prophylaxis, as none of the patients developed recurrent CMV 
viremia.

Our study has several limitations inherent to its retrospec‐
tive and observational nature. Our sample size is relatively 
small. Since this was a real‐world study, we relied on patient 
reports of adherence. Furthermore, when patients transferred 
follow‐up care to their local oncologists, CMV monitoring was 
not standardized (eg, different monitoring frequencies or dif‐
ferent assays used). While acknowledging these limitations, 
our data provides real‐world data from a major tertiary cancer 
center performing allo‐HCT at high risk for CMV. Ex vivo T‐cell 
depleted and haploidentical HCT comprised 34% and 23% of 
our cohort, respectively. These HCT types were underrepre‐
sented in the letermovir registration study (2.4% and 16% of 
the study population, respectively).6 Approximately 70% of ex 
vivo T‐cell–depleted HCT recipients require PET for CMV, often 
requiring an extended duration due to prolonged immunosup‐
pression and resulting in substantial healthcare utilization. Up 

F I G U R E  1  A, Cumulative incidence of 
CMV viremia by D + 180 in CMV R + TCD 
allo‐HCT. B, Cumulative incidence of CMV 
end‐organ disease by one year in CMV 
R + TCD allo‐HCT
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to 12.5% of T‐cell–depleted HCT with CMV viremia develop 
CMV disease by 1‐year post HCT, which has been associated 
with decreased overall survival.11 Additional studies are needed 
to quantify the impact of letermovir on the reduction of days of 

PET, readmissions, hospital length of stay, and overall long‐term 
survival in high‐risk patients.

In summary, our data support the efficacy of letermovir for CMV 
prevention for the first 14 weeks and continued efficacy when given 

F I G U R E  2  CMV outcomes with letermovir
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longer than 14 weeks after allo‐HCT or as secondary prophylaxis. 
Larger studies are required to confirm these findings and to address 
the optimal duration of prophylaxis.
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