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Abstract

Background Allogeneic hematopoietic stem cell transplantation (HSCT) is associated with substantial healthcare
resource use, particularly when recipients develop cytomegalovirus (CMV) infection. Letermovir reduced post-
HSCT CMV infection risk compared with placebo in a previous phase III trial. This analysis evaluated letermovir’s
impact on re-hospitalization post-transplant.

Methods Using data from a phase III, multicenter, randomized clinical trial NCT02137772, registered May 14, 2014), this
study assessed CM V-associated and all-cause re-hospitalizations at weeks 14, 24, and 48 post-transplant among recipients
of letermovir versus placebo. Unstandardized re-hospitalization rates and days were reported; standardized rates and days
were estimated accounting for censoring due to death or early study discontinuation.

Results Unstandardized rates (95% confidence interval [CI]) of all-cause re-hospitalization in letermovir versus placebo
recipients at weeks 14, 24, and 48 were 36.6% (31.4-42.1) versus 47.6% (39.9-55.4), 49.2% (43.7-54.8) versus 55.9%
(48.1-63.5), and 55.7% (50.1-61.2) versus 60.6% (52.8-68.0), respectively. Unstandardized mean total duration (95% CI)
of re-hospitalization with letermovir versus placebo at weeks 14, 24, and 48 were 7.6 (5.9-9.8) versus 11.3 (8.6-14.8), 13.9
(11.2-17.2) versus 15.5 (11.9-20.1), and 18.0 (14.8-21.9) versus 20.7 (15.8-27.1) days, respectively. Similar results were
found in CMV-associated re-hospitalization outcomes and standardized rates and days of all-cause re-hospitalizations.
Conclusions In this post-hoc analysis, letermovir was associated with lower rates of CMV-associated and all-cause re-
hospitalizations with a shorter length of stay (especially within the first 14 weeks post-transplant).

1 Introduction
Key Points for Decision Makers

Allogeneic hematopoietic stem cell transplantation
(HSCT) is a resource-intensive procedure associated with

Cytomegalovirus infection in allogeneic hematopoietic

substantial direct and indirect healthcare costs [1]. HSCT stem cell transplantation (HSCT) recipients represents a
costly healthcare burden.

recipients who develop cytomegalovirus (CMYV) infec-

tion have significantly higher healthcare costs than those This analysis used data from the phase III randomized
without this infection [2, 3]; direct hospitalization costs trial of letermovir versus placebo.

Letermovir was linked to lower rates and fewer days of
re-hospitalization post-HSCT.
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prophylactic strategies to prevent CMV infection and dis-
ease would reduce the burden of this complication, and
may ultimately help to improve the outcomes and reduce
the cost of allogeneic HSCT [5]. Letermovir is approved
by the United States (US) Food and Drug Administra-
tion, and is indicated for the prevention of CMV infection
and disease in adult CMV-seropositive allogeneic HSCT
recipients [6]. In a phase III, double-blind, randomized
trial, letermovir significantly reduced the risk of clinically
significant CMV infection (CS-CMVi; defined as initiation
of pre-emptive therapy for documented viremia or treat-
ment of CMV disease) compared with placebo in adult
CMV-seropositive allogeneic HSCT recipients through
week 24 post-transplant [7]. In a post-hoc analysis, leter-
movir reduced all-cause mortality compared with placebo,
possibly by preventing or delaying CS-CM Vi in recipients
of HSCT [8].

This analysis aimed to assess the impact of letermovir
use as CMV prophylaxis on rates and duration of re-hos-
pitalization in adult CMV-seropositive allogeneic HSCT
recipients from the letermovir phase III clinical trial.

2 Methods

The analyses presented here are based on data from a
phase III, multicenter, double-blind, placebo-controlled,
randomized trial of letermovir for the prevention of CS-
CMVi in adult recipients of an allogeneic HSCT (Clinical-
Trials.gov identifier, NCT02137772). Complete details of
the trial design, study population, and primary outcomes
have been previously published [7]. Briefly, participants
were randomized 2:1 to receive letermovir (480 mg/day,
adjusted to 240 mg/day with concomitant cyclosporine) or
placebo within 28 days post-HSCT through week 14 post-
HSCT with follow-up through week 48 post-HSCT. The
primary endpoint of the study was the proportion of par-
ticipants with CS-CM Vi through week 24 post-HSCT [7].
The population of the Full Analysis Set was used as the
primary efficacy study population for these analyses and
consisted of all randomized participants who received at
least one dose of study medication and had no detectable
CMV DNA on day 1.

The outcome of this analysis was re-hospitalization
post-transplant. Each re-hospitalization was prospectively
recorded via case report form at each site following dis-
charge from the initial hospitalization for HSCT. Participants
were followed-up from the time of transplant until death,
discontinuation from study, or last visit, whichever was
earlier. All-cause re-hospitalization was defined as hospital
readmission due to any reason following initial hospital dis-
charge after allogeneic HSCT.
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A pre-specified analysis of the phase III trial data was
conducted to determine re-hospitalization rates through
weeks 14, 24, and 48 post-HSCT. Unstandardized all-cause
re-hospitalization rates were calculated as the proportion of
participants who had at least one re-hospitalization in each
treatment group, and reported with 95% confidence inter-
vals (CIs) using Clopper—Pearson’s exact method. Post hoc
analyses included standardized all-cause re-hospitalization
rates, and duration of all-cause re-hospitalization through
weeks 14, 24, and 48 post-HSCT (unstandardized and stand-
ardized). Standardized rates and duration were estimated
accounting for censoring due to death or early study dis-
continuation and reported as rates and days per 100 partic-
ipant-months. A sensitivity analysis was also performed to
account for the number of re-hospitalizations per participant
when assessing standardized rates of re-hospitalization; i.e.
all re-hospitalization events for a participant are included in
the analysis.

A pre-specified analysis of unstandardized CMV-asso-
ciated re-hospitalization rates was also reported in each
treatment group to explore the impact of letermovir on re-
hospitalizations with CMV infection.

3 Results

A total of 570 participants were randomized, of whom
495 participants were included in this analysis where 325
received letermovir and 170 received placebo [7]. Baseline
demographics and disease characteristics were similar across
the two groups and have been previously reported [7].

Unstandardized rates of all-cause re-hospitalization in
letermovir versus placebo recipients at weeks 14, 24, and 48
were 36.6% versus 47.6% (95% CI 31.4—42.1 vs 39.9-55.4),
49.2% versus 55.9% (95% CI 43.7-54.8 vs 48.1-63.5), and
55.7% versus 60.6% (95% CI 50.1-61.2 vs 52.8-68.0),
respectively (Fig. 1A). Unstandardized CMV-associated
re-hospitalization rates were also lower in participants in
the letermovir group compared with the placebo group at
all three timepoints post-HSCT (Online Resource 1, see
electronic supplementary material [ESM]). The standard-
ized all-cause re-hospitalization rates per 100 participant-
months were lower among participants who received leter-
movir versus placebo at weeks 14, 24, and 48: 12.7 versus
19.6 (95% CI1 10.9-14.7 vs 16.3-23.5); 9.5 versus 11.1 (95%
CI 8.5-10.7 vs 9.6-12.9); 6.3 versus 7.2 (95% CI 5.6-7.0
vs 6.2-8.4), respectively (Fig. 1B). A sensitivity analysis
accounting for the number of re-hospitalizations also showed
consistently lower standardized rates of all-cause re-hospi-
talization in participants who received letermovir versus
placebo (Online Resource 2, see ESM).

Unstandardized mean total duration of re-hospitalization
in letermovir versus placebo recipients at weeks 14, 24, and
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48 were 7.6 versus 11.3 days (95% CI 5.9-9.8 vs 8.6-14.8),
13.9 versus 15.5 (95% CI 11.2-17.2 vs 11.9-20.1), and
18.0 versus 20.7 (95% CI 14.8-21.9 vs 15.8-27.1), respec-
tively (Fig. 1C). Standardized mean total durations (days)
of all-cause re-hospitalization per 100 participant-months
in letermovir versus placebo recipients at weeks 14, 24,
and 48 were 263.4 versus 463.1 (95% CI 202.7-342.2 vs
345.3-620.9), 268.1 versus 307.6 (95% CI 216.2-332.4 vs
234.9-402.7), and 202.9 versus 245.2 (95% CI 166.2-247.7
vs 185.0-325.0), respectively (Fig. 1D).

4 Discussion

Anti-CMYV prophylaxis with letermovir was associated with
a lower rate of re-hospitalizations and shorter length of stay
compared with placebo in adult CMV-seropositive alloge-
neic HSCT recipients, and this effect was more pronounced
at 14 weeks post-HSCT. The treatment duration of letermo-
vir was up to 14 weeks post-HSCT, which correlates with
the period of highest risk of developing CMYV infection [9].
The lower incidence of CS-CMVi in the letermovir group
compared with the placebo group through week 24 post-
HSCT [7] may have been attributable to a lower incidence
of re-hospitalizations associated with CMV in participants
who received letermovir versus placebo at all timepoints.

Allogeneic HSCT recipients with CMV-associated re-
hospitalizations within 100 days (approximately 14 weeks)
post-HSCT have significantly higher healthcare costs and
mortality than those without CMV-associated hospitaliza-
tion in the US [10]. Even with the use of pre-emptive ther-
apy with valganciclovir, ganciclovir, and foscarnet, CMV
infection remains a significant problem after 100 days post-
HSCT. Indeed, any level of CMV viremia is also associated
with increased all-cause mortality [11]. The occurrence of
CMV episodes (infection with or without disease) in the first
year post-HSCT has been shown to increase the costs of allo-
geneic HSCT by 25-30% [5]. By reducing the risk of CS-
CMVi (thereby decreasing the use of pre-emptive therapy)
and re-hospitalization, letermovir may help to reduce the
healthcare resource use associated with allogeneic HSCT.
A recent health economic model based on this phase III
trial and local cost data showed that CMV prophylaxis with
letermovir was considered a cost-effective option in adult
CMV-seropositive recipients of an allogeneic HSCT from
a US payer perspective [12]. These findings may be of par-
ticular relevance to US healthcare providers considering the
timeframe associated with the bundled payment system used
by most US commercial payers [13].

Loss of follow-up due to death or early study discontinu-
ation may lead to a shorter time to observe any healthcare
resource use. After adjusting for death and early study dis-
continuation in the standardized analyses, this study showed
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letermovir was associated with lower rates and shorter length
of all-cause re-hospitalizations post-transplant, compared
with placebo. This finding was consistent with the unstand-
ardized analysis.

The following limitations of this study should be con-
sidered when interpreting these data. As re-hospitalization
was an exploratory endpoint in the phase III trial, it was not
powered to detect statistical differences. Due to the complex-
ity of the patient population, it was also difficult to assess
reasons for re-hospitalizations. This study does not have
information on patient clinical conditions recorded in the
re-hospitalization case report form other than whether it was
associated with CMV. Healthcare costs were not collected
in this global phase III trial, which likely vary substantially
across health and reimbursement systems worldwide. There-
fore, further health economic modeling and cost-effective-
ness analysis are needed to assess the impact of letermovir
for CMV prophylaxis from a third-party payer perspective
while incorporating country-specific cost data. Finally, the
initial hospitalization for transplantation was not included in
these analyses. Therefore, the impact of letermovir on the
duration of initial hospitalization is unknown. Previous stud-
ies showed CMYV infection is associated with significantly
higher healthcare resource use and cost and letermovir
reduced clinically significant CMV infection. This post-hoc
analysis may have underestimated the impact of letermovir
for CMV prophylaxis on healthcare resource use, as only
re-hospitalization data were available in the trial.

5 Conclusion

Letermovir prophylaxis reduced rates of re-hospitalization
and shortened lengths of stay compared with placebo
treatment in CMV-seropositive HSCT recipients.
Further research could examine the broader healthcare
(i.e., outside of the inpatient setting) and societal impact of
letermovir prophylaxis in different healthcare systems in a
real-world setting.
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