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KEY PO INT S

l Prophylactic
brincidofovir reduced
the incidence and
magnitude of plasma
HHV-6B detection
after allogeneic HCT.

l Prophylactic
brincidofovir may
reduce the morbidity
associated with HHV-
6B in HCT recipients.

Human herpesvirus 6B (HHV-6B) frequently reactivates after allogeneic hematopoietic cell
transplantation (HCT). There are no randomized studies of antiviral treatments to prevent
HHV-6B reactivation. Brincidofovir has high in vitro activity against HHV-6B and other DNA
viruses, but its in vivo activity for HHV-6B has not been demonstrated. We performed a
post hoc analysis of a randomized controlled trial of twice-weekly oral brincidofovir for
cytomegalovirus prophylaxis after allogeneic HCT to study the effect of brincidofovir on
HHV-6B reactivation. We included patients randomized within 2 weeks of HCT and who
received at least 6 consecutive doses of study drug after randomization. We tested plasma
for HHV-6B through week 6 post-HCT. The cohort consisted of 92 patients receiving
brincidofovir and 61 receiving placebo. The cumulative incidence of HHV-6B plasma
detection through day 42 post-HCT was significantly lower among patients receiving
brincidofovir (14.2%) compared with placebo (32.4%; log-rank, 0.019). In an adjusted Cox

model, brincidofovir exposure remained associated with a lower hazard for HHV-6B plasma detection (hazard ratio,
0.40; 95% confidence interval, 0.20-0.80). In conclusion, brincidofovir prophylaxis reduced HHV-6B reactivation after
allogeneic HCT in a post hoc analysis of a randomized controlled trial. These data support the study of intravenous
brincidofovir for HHV-6B prophylaxis. (Blood. 2020;135(17):1447-1451)

Introduction
Human herpesvirus 6B (HHV-6B) reactivation after allogeneic
hematopoietic cell transplantation (HCT) is frequent and is themost
common infectious cause of post-HCT encephalitis.1-4 HHV-6B is
also implicated in acute graft-versus-host disease (GVHD), pneu-
monia, and other complications.5-11 Nonrandomized, noncontrolled
studies of ganciclovir or foscarnet for preemptive or prophylactic
treatment ofHHV-6Bdemonstrated reductions in the incidence and
magnitude of HHV-6B DNA detection in blood, but have not re-
duced the risk forHHV-6Bencephalitis.12-16 Possible reasons include
underdosing antivirals because of concern for toxicities. Brincidofovir
is a lipid conjugate of cidofovir with a different safety profile (eg,
lack of nephrotoxicity) that has high in vitro activity against HHV-6B
and demonstrable central nervous system penetration in animal
models.17-19 We report the effect of prophylactic oral brincidofovir
onHHV-6B reactivation after allogeneicHCT fromapost hoc analysis
of a randomized, double-blind, placebo-controlled trial.19

Study design
We obtained samples from the SUPPRESS trial, which enrolled
adult cytomegalovirus-seropositive allogeneic HCT recipients

who were randomly assigned 2:1 to receive oral brincidofovir
or placebo twice weekly for cytomegalovirus prophylaxis until
week 14 post-HCT (ClinicalTrials.gov: NCT01769170; EudraCT:
NCT01769170).19 On the basis of the timing of HHV-6B reac-
tivation and disease post-HCT,4 we selected (a priori) patients
who were randomized within 2 weeks of HCT and who received
at least 6 doses of brincidofovir or placebo within the first
3 weeks after randomization. We tested weekly plasma samples
through 6 weeks post-HCT for HHV-6B with quantitative poly-
merase chain reaction (Viracor Eurofins, Lee’s Summit, MO;
polymerase chain reaction for species identification was per-
formed at the University of Washington, Seattle, WA; supple-
mental Data, available on the Blood Web site). Patients
with HHV-6B detection at the baseline randomization visit were
excluded. We compared HHV-6B detection between patients
who received brincidofovir or placebo, using the Kaplan-Meier
method and Cox proportional hazards model. Analyses were
stratified by high and low risk, using the cytomegalovirus risk
criteria in the SUPPRESS trial, given that randomization was
stratified by risk group19 and the overlap in risk factors for HHV-
6B reactivation.20,21 Patients were considered high risk if they
received cord blood or ex vivo T-cell-depleted grafts or grafts
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from unrelated, mismatched, or haploidentical donors; received
anti-thymocyte globulin or alemtuzumab; or were being treated
with prednisone, at least 1 mg/kg/day (or equivalent). Variables

in a Cox model with P , .3 were included in an adjusted model.
We also compared the incidence of select clinical events through
week 7 post-HCT.

Table 1. Clinical and demographic characteristics

Characteristics

Overall HHV-6B cohort*

Brincidofovir (n 5 303) Placebo (n 5 149) Brincidofovir (n 5 92) Placebo (n 5 61)

Age in years, median (range) 56 (18-77) 54 (20-75) 57 (18-76) 59 (20-73)

Sex, n (%)
Male 163 (53.8) 98 (65.8) 57 (62.0) 41 (67.2)
Female 140 (46.2) 51 (34.2) 35 (38.0) 20 (32.8)

Race, n (%)
White 255 (84.2) 123 (82.6) 76 (82.6) 52 (85.2)
African American 24 (7.9) 14 (9.4) 8 (8.7) 4 (6.6)
Asian 17 (5.6) 10 (6.7) 7 (7.6) 4 (6.6)
Other 7 (2.3) 2 (1.3) 1 (1.1) 1 (1.6)

Underlying disease, n (%)
Acute myelogenous leukemia 129 (42.6) 64 (43.0) 37 (40.2) 26 (42.6)
Myelodysplasia 52 (17.2) 24 (16.1) 17 (18.5) 13 (21.3)
Non-Hodgkin’s lymphoma 28 (9.2) 18 (12.1) 9 (9.8) 6 (9.8)
Acute lymphocytic leukemia 29 (9.6) 13 (8.7) 6 (6.5) 6 (9.8)
Other 65 (21.5) 30 (20.1) 23 (25.0) 10 (16.4)

Conditioning regimen, n (%)
Myeloablative 162 (53.5) 86 (57.7) 40 (43.5) 32 (52.5)
Nonmyeloablative 141 (46.5) 63 (42.3) 52 (56.5) 29 (47.5)

Alemtuzumab use, n (%) 26 (8.6) 12 (8.1) 10 (10.9) 4 (6.6)

Antithymocyte globulin use, n (%) 85 (28.1) 47 (31.5) 30 (32.6) 18 (29.5)

Ex vivo T-cell depletion, n (%) 36 (11.9) 20 (13.4) 13 (14.1) 6 (9.8)

Graft source, n (%)
Bone marrow 41 (13.5) 24 (16.1) 13 (14.1) 10 (16.4)
Peripheral blood 241 (79.5) 113 (75.8) 73 (79.3) 48 (78.7)
Cord blood 19 (6.3) 11 (7.4) 6 (6.5) 3 (4.9)
Other† 2 (0.7) 1 (0.7) 0 0

Donor type, n (%)
Haploidentical 14 (4.6) 8 (5.4) 6 (6.5) 2 (3.3)
Matched related 97 (32.0) 52 (34.9) 29 (31.5) 26 (42.6)
Matched unrelated 148 (48.8) 62 (41.6) 45 (48.9) 23 (37.7)
Mismatched 34 (11.2) 27 (18.1) 12 (13.0) 10 (16.4)

Days from transplant to first dose, n (%)
#1 weeks 63 (20.8) 32 (21.5) 37 (40.2) 26 (42.6)
.1 to #2 weeks 85 (28.1) 43 (28.9) 55 (59.8) 35 (57.4)
.2 to #3 weeks 84 (27.7) 37 (24.8) 0 0
.3 to #4 weeks 69 (22.8) 36 (24.2) 0 0
.4 weeks 2 (0.7) 1 (0.7) 0 0

Risk category
High-risk 223 (73.6) 109 (73.2) 69 (75) 39 (63.9)
Low-risk 80 (26.4) 40 (26.8) 23 (25) 22 (36.1)

Data are presented as number (%) unless otherwise indicated.

*162 patients were randomly assigned within 2 weeks of HCT, received at least 6 doses of brincidofovir or placebo within the first 3 weeks after randomization, and had a baseline sample
available (n5 98, brincidofovir; n5 64, placebo); 7 patients hadHHV-6B detected in plasma at baseline andwere excluded (n5 4, brincidofovir; n5 3, placebo); 2 patients in the brincidofovir
group were negative at baseline but had no subsequent samples (supplemental Figure 1).

†Combination of adult haploidentical peripheral blood and cord blood grafts.
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The protocol was approved by each center’s ethics committees
and conducted in accordance to the International Conference on
Harmonization guideline for Good Clinical Practice and the Dec-
laration of Helsinki.

Results and discussion
Of the 452 randomized patients in the SUPPRESS Trial, 98 pa-
tients who received brincidofovir and 64 who received placebo
met this analysis’s inclusion criteria and had a baseline sample
available from the randomization visit. Four patients in the
brincidofovir group and 3 in the placebo group had plasma
HHV-6B detected at baseline andwere excluded; an additional 2
patients in the brincidofovir group had no subsequent samples
available (supplemental Figure 1). Patient baseline characteris-
tics remained balanced in the study groups (Table 1). Sixty-nine
(75%) patients in the brincidofovir group and 39 (64%) in the
placebo arm were categorized as high risk for HHV-6B reac-
tivation. During the first 6 weeks post-HCT, GVHD grades 2 to 4
was reported in 37 (40%) patients receiving brincidofovir (me-
dian onset, 28 days) and 6 (10%) patients receiving placebo
(median onset, 35 days). Details of GVHD grading in this cohort

are provided in supplemental Table 1; additional details for the
entire cohort were previously described.19 The median duration
of study drug administration through transplant week 6 was
32 days in the brincidofovir group and 30 days in the placebo
group. Most patients remained on study drug by week 6 (89%
for brincidofovir; 70% for placebo).

The cumulative incidence of HHV-6B plasma detection by
6 weeks post-HCT was significantly lower among patients
randomly assigned to brincidofovir (14.2%) compared with pla-
cebo (32.4%; log-rank, 0.019; Figure 1A). When stratified by risk
for HHV-6B reactivation, brincidofovir appeared to have a greater
effect on preventing HHV-6B reactivation among high-risk pa-
tients (Figure 1B-C). In an adjusted Cox model, randomization to
brincidofovir remained associated with a lower hazard for HHV-6B
plasma detection (adjusted hazard ratio, 0.40; 95% confidence
interval, 0.20-0.80; supplemental Table 2). Patients receiving
brincidofovir also had a lower magnitude of HHV-6B detection
(Figure 1D). Two patients (2%) in the brincidofovir group had
HHV-6B viremia above 1000 copies/mL compared with 7 patients
(11%) in the placebo group. No patients had findings consistent
with donor-derived inherited chromosomally integrated HHV-6.22

Cumulative incidence of HHV-6B detection
in all tested patients.
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Figure 1. Cumulative incidence andmagnitudeof HHV-6B reactivation stratified bybrincidofovir vs placebo for post-HCTprophylaxis. (A-C) Cumulative incidence of any
plasma detection of HHV-6B by quantitative polymerase chain reaction in the overall cohort (A) and stratified by high risk (B) or low risk (C) for HHV-6B reactivation. The number of
patients at risk in the brincidofovir (BCV) and placebo (PBO) groups are indicated underneath the figures. (D) Proportion of patients with maximum plasma detection of HHV-6B
at different viral load thresholds in the BCV and PBO study groups.
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In addition to the virologic outcome, we explored differences
in incident rashes, pneumonia, or encephalitis through week
7 post-HCT. Rash was reported less frequently among patients
receiving brincidofovir (n 5 8; 9%) compared with placebo
(n 5 16; 26%; P 5 .006). HHV-6B viremia and timing in patients
with rash, and all patients with GVHD, are in the supplemental
Data. There was no difference in the incidence of pneumonia (1
patient on brincidofovir and 2 patients on placebo) or HHV-6 en-
cephalitis (0 patients receiving brincidofovir and 1 patient receiving
placebo), but these comparisons were limited by few events.

This study demonstrates that prophylactic brincidofovir was
associated with a significant reduction in both the incidence and
magnitude of HHV-6B reactivation in the first 6 weeks after al-
logeneic HCT. Given the relationship between peak HHV-6B
DNA detection in blood and clinical outcomes, wherein viral
loads higher than 10 000 copies/mL are sensitive and specific for
HHV-6B encephalitis,20,21 prophylactic brincidofovir could miti-
gate HHV-6B-associated complications. The high in vitro activity
of brincidofovir for HHV-6B,17 coupled with evidence for central
nervous system penetration in animal models,18,23 make it a
promising candidate for prevention and treatment of HHV-6B.

We demonstrated that rash occurred less frequently in patients
randomly assigned to brincidofovir compared with placebo.
Rash commonly accompanies both primary HHV-6B infection
and reactivation after HCT.8,11 HHV-6B-associated rash after HCT
may be misdiagnosed as GVHD and lead to unnecessary treat-
ment.24 However, patients receiving oral brincidofovir were more
frequently diagnosed with gastrointestinal GVHD because of
gastrointestinal toxicity from the drug, which resulted in higher
steroid administration.19 Thus, rashes may have been prevented
by excess glucocorticoid treatment in the brincidofovir group.
Furthermore, the gastrointestinal toxicity of oral brincidofovir pre-
cluded analyses of the effect of brincidofovir on reducing HHV-
6B-associated GVHD.19 This study was not powered to evaluate an
effect on pneumonia or encephalitis. These data support future
studies using the intravenous formulation of brincidofovir, which
is expected to have less gastrointestinal toxicity while achieving
similar blood concentrations,19,25 to prevent HHV-6B reactivation
andassociated complications (eg, encephalitis,GVHD, andmortality)
in HCT patients at high risk for HHV-6B reactivation.

We note that these results are from a post hoc subgroup analysis.
Given our goal of studying the in vivo activity of brincidofovir for
HHV-6B prevention, this study was restricted to patients ran-
domized within the first 2 weeks after HCT and who received
consecutive doses of study drug for at least 3 weeks after ran-
domization. It is possible that these selection criteria affected our
findings and may reduce the generalizability of this study, al-
though baseline characteristics of the selected cohort aligned
with those of the entire randomized cohort. There may be
a rebound of HHV-6B reactivation after discontinuation of
brincidofovir, but we did not test samples beyond 6 weeks in
the context of this trial, given potential confounding by the

increased rate of GVHD diagnoses attributable to the oral
brincidofovir formulation.

In conclusion, brincidofovir prophylaxis appeared to reduce the
incidence and magnitude of HHV-6B reactivation after allogeneic
HCT in a post hoc analysis of a randomized controlled trial. These
data support further study of intravenous brincidofovir to prevent
HHV-6B reactivation and associated complications after HCT.
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