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INTRODUCTION

Cytomegalovirus (CMV) infection is common worldwide, 
and in healthy people is generally asymptomatic due to 
a robust immune response.1 In immunocompromised 
transplant recipients, however, CMV infection—either 

transmitted from the donor tissue or re- activated from la-
tent infection in the recipient—can cause CMV- related end- 
organ disease, such as pneumonitis, retinitis, gastroenteritis, 
hepatitis, and esophagitis, as well as organ failure.1,2

Maribavir is indicated for the treatment of adults (and 
in the United States only, adolescents 12 years of age 
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Abstract
Maribavir is an oral benzimidazole riboside for treatment of post- transplant cy-
tomegalovirus (CMV) infection/disease that is refractory to prior antiviral treat-
ment (with or without resistance). Through competitive inhibition of adenosine 
triphosphate, maribavir prevents the phosphorylation actions of UL97 to inhibit 
CMV DNA replication, encapsidation, and nuclear egress. Maribavir is active 
against CMV strains with viral DNA polymerase mutations that confer resist-
ance to other CMV antivirals. After oral administration, maribavir is rapidly and 
highly absorbed (fraction absorbed >90%). The approved dose of 400 mg twice 
daily (b.i.d.) achieves a steady- state area under the curve per dosing interval of 
128 h*μg/mL and trough concentration of 4.90 μg/mL (13.0 μM). Maribavir is 
highly bound to human plasma proteins (98%) with a small apparent volume of 
distribution of 27.3 L. Maribavir is primarily cleared by hepatic CYP3A4 metabo-
lism; its major metabolite, VP44669 (pharmacologically inactive), is excreted in 
the urine and feces. There is no clinically relevant impact on maribavir pharma-
cokinetics by age, sex, race/ethnicity, body weight, transplant type, or hepatic/
renal impairment status. In phase II dose- ranging studies, maribavir showed 
similar rates of CMV viral clearance across 400, 800, or 1200 mg b.i.d. groups, 
ranging from 62.5–70% in study 202 (NCT01611974) and 74–83% in study 203 
(EudraCT 2010–024247- 32). In the phase III SOLSTICE trial (NCT02931539), 
maribavir 400 mg b.i.d. demonstrated superior CMV viremia clearance at week 
8 versus investigator- assigned treatments, with lower treatment discontinuation 
rates. Dysgeusia, nausea, vomiting, and diarrhea were commonly experienced ad-
verse events among patients treated with maribavir in clinical trials.
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or older weighing 35 kg or more) with post- transplant 
CMV infection/disease that is refractory (or intolerant in 
Australia and Taiwan) to treatment (with or without resis-
tance) with one or more prior antiviral therapies, includ-
ing ganciclovir, valganciclovir, cidofovir, or foscarnet.3–6

DRUG REGULATORY APPROVAL

Maribavir first gained regulatory approval in the United 
States (US Food and Drug Administration) in November 
2021,3 which was followed by approvals in Canada (Health 
Canada) in September 2022,5 Australia (Therapeutic 
Goods Administration) in October 2022,6 the European 
Union (European Commission/European Medical 
Agency) and United Kingdom (Medicines and Healthcare 
products Regulatory Agency) in November 2022,4 and 
South Korea (Korean Ministry of Food and Drug Safety) in 
December 2022. Further regulatory reviews in other coun-
tries and regions are pending at the time of this review.

MECHANISM OF ACTION

The CMV virion comprises a double- stranded DNA ge-
nome enclosed in a protein capsid, which is surrounded 
by a layer of tegument proteins and finally a lipid enve-
lope.7 As shown in Figure  1a, CMV virions enter host 
target cells either by fusion or by endocytosis in the case 
of host endothelial and epithelial cells.1 The capsid and 
tegument proteins released into the cytoplasm move to 
the host cell nucleus and the CMV DNA transitions into 
the nucleus.1 Following the replication of CMV DNA, the 
viral genome is encapsulated into capsids that exit the nu-
cleus via nuclear egress.2,8 The capsids form into mature 
virions in the cell cytoplasm by gaining tegument proteins 
and acquiring a glycoprotein envelope from the trans- 
Golgi network.2,8 Mature virions are then released into the 
extracellular space via exocytosis.

Maribavir is a benzimidazole riboside antiviral agent 
(C15H19Cl2N3O4, molecular weight of 376.23 Da)3 with a 
selective multimodal mechanism of action against human 
CMV (Figure  1a,b).9 Maribavir targets UL97, a serine/
threonine protein kinase that phosphorylates substrates 
involved in CMV DNA replication, capsid assembly, and 
nuclear egress.10,11 Maribavir attaches to the UL97 ade-
nosine triphosphate (ATP) binding site and competitively 
inhibits ATP (half maximal inhibitory concentration of 
0.003 μM), thereby preventing phosphorylation required 
for CMV DNA replication, CMV DNA encapsidation, and 
nuclear egress of viral capsids.3,9,10

Commonly utilized CMV antiviral agents, ganciclovir, 
valganciclovir, cidofovir, or foscarnet work by inhibiting 

CMV DNA polymerase UL54, and mutations in the UL54 
gene confer CMV resistance to these agents.12 Ganciclovir 
requires activation through phosphorylation by UL97, 
and UL97 mutations that decrease the phosphorylation of 
ganciclovir confer resistance to this drug.12 Due to being 
an inhibitor of UL97 at the ATP- binding site, maribavir is 
active against CMV strains with UL54 mutations and some 
of the UL97 mutations that confer resistance to ganciclo-
vir.9 In cell culture models, maribavir selectively inhibited 
CMV replication in yield reduction, DNA hybridization, 

Clinical and Translational Card for 
Maribavir

• Mechanism of action: Competitive inhibi-
tor of human CMV enzyme pUL97, a serine/
threonine protein kinase that phosphorylates 
substrates involved in CMV DNA replication, 
capsid assembly, and nuclear egress.

• Indication: Treatment of adults (and adoles-
cents ≥12 years of age weighing ≥35 kg in US 
only) with post- transplant CMV infection/
disease that is refractory (with or without  
resistance) or intolerant (Australia and Taiwan 
only) to treatment with one or more prior  
antiviral therapies, including ganciclovir,  
valganciclovir, cidofovir, or foscarnet.

• Dosage and administration: 400 mg (two 
200 mg tablets) taken orally b.i.d. with or with-
out food.

• Metabolic pathways: Hepatic CYP3A4 
(major); hepatic CYP1A2 (minor).

• Key pharmacokinetic characteristics:
⚬ AUC0−tau, geometric mean (%CV), μg*h/mL: 

128 (50.7%)a

⚬ Cmax, geometric mean (%CV), μg/mL: 17.2 
(39.3%)a

⚬ Tmax, median, h: 1.0 to 3.0
⚬ t1/2, mean, h: 4.32b

aValues based on post hoc estimates from mari-
bavir population pharmacokinetic model in 
transplant patients with CMV infection receiving 
400 mg of maribavir b.i.d. with or without food.
bIn transplant patients.
Abbreviations: AUC0−tau, area under the time 
concentration curve over a dosing interval; b.i.d., 
twice daily; Cmax, maximum concentration; CMV, 
cytomegalovirus; CV, coefficient of variation; 
DNA, deoxyribonucleic acid; Tmax, time to Cmax; 
t1/2, terminal half life
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and plaque reduction assays, with a mean half- maximal 
effective concentration (EC50) of 0.11 μM, and EC50 range 
of 0.03 to 0.31 μM.5 The cell culture antiviral activity of 
maribavir has also been evaluated against 10 CMV clin-
ical isolates using DNA hybridization and plaque reduc-
tion assays, with median EC50 values of 0.1 μM (range, 
0.03–0.13 μM) and 0.28 μM (range, 0.12–0.56 μM), respec-
tively.3,13 Maribavir has been shown to be effective at in-
hibiting replication in CMV variants that are resistant to 
ganciclovir, foscarnet, or cidofovir, as well as variants re-
sistant to combinations of these drugs (EC50 range, 0.06–
0.32 μM),14 enabling maribavir to treat CMV strains that 
are resistant to conventional therapies.

Some strains of CMV show resistance toward marib-
avir, in cell culture and in patients. In cell culture, CMV 
variants with amino- acid substitutions clustered around 
the ATP- binding site region of the UL97 gene, including 
L337M, V353A, L397R, T409M, and H411L/N/Y, have been 
shown to confer reduced susceptibility to maribavir in a 
range from 3.5- fold to greater than 200- fold. Substitutions 
identified in the UL27 gene have been shown to reduce 
susceptibility by 1.7-  to 4.8- fold. Treatment- emergent 
maribavir- resistant strains associated with substitutions 
in UL97 (F342Y, T409M, H411L/Y, and C480F) have been 
identified in clinical trials.3 In the phase III SOLSTICE 
study (Clini calTr ials. gov NCT02931539), treatment- 
emergent maribavir resistance mutations were detected in 
26% of patients randomized to maribavir, mostly in non-
responders, including in those with a viral load rebound 
while on therapy. The most common mutations were 
UL97 T409M, H411Y, and C480F, and mutations were first 
detected 26 to 130 (median 56) days after starting marib-
avir. The majority of patients who developed maribavir 
resistance went on to achieve viremia clearance after re-
ceiving alternative therapy.15

The availability of antiviral agents with differing mech-
anistic targets raises the possibility of combination ther-
apy to overcome viral resistance. Maribavir has additive 
interactions against wild- type CMV and CMV variants 
with letermovir, foscarnet, and cidofovir; but a strong an-
tagonism with ganciclovir, because ganciclovir activity is 
dependent on phosphorylation by UL97.16

PHARMACOKINETIC AND 
PHARMACODYNAMIC 
CHARACTERISTICS

Absorption, distribution, metabolism, and 
excretion properties

Most drugs for treatment of CMV infection, such as gan-
ciclovir, cidofovir, or foscarnet, require intravenous (i.v.) 
administration; valganciclovir, a prodrug of ganciclovir, 
has moderate bioavailability after in  vivo bioconversion 
to ganciclovir.17 To minimize the need for i.v. infusions, 
as well as enzymatic conversion to active agent, mariba-
vir was developed for oral dosing with a direct inhibitory 
mechanism on CMV.

After oral administration, maribavir is rapidly ab-
sorbed, with a median time to reach maximum plasma 
concentration of 1–3 h postdose3,4,18; the fraction ab-
sorbed is greater than 90%. In healthy volunteers, marib-
avir demonstrated dose- proportional pharmacokinetics 
up to 2400 mg.3,18 The area under the curve (AUC) of 
maribavir, which is most relevant to the antiviral effi-
cacy, is not impacted by co- administration with food, 
although a high- fat diet decreases the peak concentra-
tion in plasma (Cmax) of maribavir by ~28% relative to 
the fasted state.4,18 The oral absorption of maribavir is 

F I G U R E  1  Mechanism of action of maribavir (a) and chemical structure (b). Maribavir is a benzimidazole riboside with a selective 
multimodal mechanism of action against human CMV. Maribavir is a competitive inhibitor of the CMV protein kinase UL97 at the 
adenosine triphosphate binding site and thus prevents the phosphorylation action of UL97, thereby inhibiting CMV DNA replication, CMV 
DNA encapsidation, and nuclear egress of viral capsids. CMV, cytomegalovirus; ER, endoplasmic reticulum.

http://clinicaltrials.gov
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not significantly affected by crushing the tablet or by in-
creases in gastric pH.4,18

Maribavir has a relatively small volume of distribu-
tion (mean apparent steady- state volume of distribu-
tion of 27.3 L).3,4 It is highly bound to human plasma 
proteins (98%) in both healthy subjects and transplant 
recipients.3,4,18 Based on nonclinical studies, maribavir 
may cross the blood–brain barrier, but penetration into 
the central nervous system is expected to be low com-
pared with plasma levels.4 Maribavir has been shown to 
cross the blood–retinal barrier, with a vitreous human- to- 
plasma ratio of up to 0.28.18

Maribavir is primarily cleared through hepatic me-
tabolism, with renal clearance accounting for less than 
2% of the total clearance.3,18 Maribavir is metabolized 
by CYP3A4 (70%–85% of hepatic microsomal CYP path-
ways) and CYP1A2 (15%–30%) to form the major de- 
alkylated metabolite, VP44469, which is inactive against 
CMV UL97; VP44469 is excreted in urine and feces.3,4,18,19 
Direct glucuronidation of maribavir is a minor metabolic 
pathway.4,19 The mean observed half- life of maribavir in 
transplant recipients is ~4.3 h, which is similar to that in 
healthy volunteers (3.9 h).3,4,20

Following 400 mg twice- daily (b.i.d.) doses in trans-
plant patients with CMV infections, steady- state exposure 
of maribavir was reached within 2 days of dosing. The 
geometric mean steady- state (% coefficient of variation for 
geometric mean) values for AUC during the dosing inter-
val (AUC0−τ), Cmax, and observed plasma concentration at 
the end of a dosing interval were 128 (50.7%) μg*h/mL, 
17.2 (39.3%) μg/mL, and 4.90 (89.7%) μg/mL (13.0 μM), 
respectively.3,4 Accumulation was low with b.i.d. dosing, 
with predicted accumulation ratios of 1.47 and 1.37 for 
AUC and Cmax, respectively.3,4

Drug–drug interactions

Effect of other drugs on maribavir
As the primary metabolic pathway of maribavir is through 
CYP3A, co- administration of maribavir with CYP3A4 in-
hibitors or inducers may affect its clearance and exposure.4 
Although maribavir exposure may be increased with co- 
administration of CYP3A inhibitors, dose adjustment is 
not needed given maribavir's wide therapeutic window 
(i.e., similar anti- CMV efficacy at doses 400–1200 mg b.i.d. 
and similar rate of dysgeusia [the most common adverse 
event; AE] at less than or equal to 1200 mg b.i.d.).4,21,22 
In contrast, without dose adjustment, the decreased ex-
posure of maribavir from concomitant administration of 
strong or moderate CYP3A4 inducers may reduce antivi-
ral efficacy.4 For this reason, co- administration of mari-
bavir with rifampicin, rifabutin, or St. John's wort is not 

recommended, and co- administration with other com-
mon CYP3A4 inducers requires a maribavir dose increase 
to 800 mg b.i.d. (for carbamazepine) or 1200 mg b.i.d. (for 
efavirenz, phenobarbital, or phenytoin).3,4

Effect of maribavir on other drugs
For pharmacodynamic- based drug–drug interactions 
(DDIs), co- administration of valganciclovir or ganciclovir 
with maribavir is contraindicated, as the antiviral activ-
ity of ganciclovir is dependent on phosphorylation by the 
CMV UL97 protein kinase and so may be antagonized by 
maribavir's inhibition of UL97.4 For pharmacokinetic- 
based DDIs, maribavir has been shown to potentially 
inhibit the P- gp transporter and the BCRP transporter 
at clinically relevant concentrations. Plasma levels of di-
goxin, a P- gp transporter substrate, increased when co- 
administered with maribavir (AUC and Cmax ratios 1.21 
and 1.25, respectively); caution should be exercised when 
maribavir and sensitive P- gp substrates, such as digoxin 
and dabigatran, are taken together. Co- administration 
of maribavir with BCRP substrates, such as rosuvasta-
tin, might increase their exposure and patients should be 
closely monitored for occurrences of myopathy and rhab-
domyolysis.4 In another DDI study, the AUC and Cmax of 
tacrolimus increased by 51% and 38%, respectively, follow-
ing co- administration with maribavir, possibly due to inhi-
bition of CYP3A4 activity and/or P- glycoprotein.23 When 
co- administered with maribavir, levels of tacrolimus and 
other immunosuppressants, such as cyclosporine, everoli-
mus, or sirolimus, should be frequently monitored.4

In vitro, maribavir was an inducer of CYP1A2; there-
fore, in the absence of data from clinical studies, co- 
administration of maribavir with CYP1A2 substrates 
with a narrow therapeutic window, such as tizanidine 
and theophylline, should be avoided.4 In  vitro, mariba-
vir inhibited the OAT3 and MATE1 transporters. Plasma 
concentrations of sensitive substrates of OAT3 (such as 
ciprofloxacin, imipenem, and cilastin) or MATE1 (met-
formin) may be increased.4

Population pharmacokinetics

A population pharmacokinetic (PopPK) model for mariba-
vir was developed using nonlinear mixed- effects modeling 
to describe its plasma concentration time course after oral 
administration. Pharmacokinetic data were collated from 
participants enrolled in nine phase I studies, two phase II 
studies, and one phase III study, which included healthy 
volunteers and recipients of hematopoietic stem cell 
transplant (HSCT) or solid organ transplant (SOT) with 
CMV infection.24,25 The pharmacokinetic profiles of mari-
bavir were adequately described by a two- compartment 
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model with first- order absorption and elimination, and 
an absorption lag time. Covariates included body weight 
for clearance and volume terms, “transplant recipients 
with CMV” and moderate/strong CYP3A4 inhibitor or 
inducer as categorical covariates for apparent oral clear-
ance (CL/F), and maribavir dose for the rate of absorp-
tion.24 The parameter estimates of the PopPK model are 
presented in Table S1.

Overall, the PopPK model showed that CL/F was 24% 
lower for transplant patients with CMV infection com-
pared with all other participants, and AUC and Cmax were 
27% and 5% higher, respectively, in transplant patients 
with CMV infection than in healthy volunteers.24,25 These 
differences are not considered clinically relevant. No clin-
ically relevant impact on maribavir pharmacokinetics re-
lated to age (18–79 years), sex, race (White, Black, Asian, 
or others), ethnicity (Hispanic/Latino, or non- Hispanic/
Latino), or body weight was identified (Figure  S1). 
Transplant types (i.e., HSCT vs. SOT; or among SOT types 
of liver, lungs, kidneys, or heart) (Figure S2), graft- versus- 
host disease, or diarrhea did not impact the pharmacoki-
netics of maribavir.25

Pharmacokinetics in special populations

In the United States, maribavir is approved for the treat-
ment of CMV infection in adolescents (aged 12 years or 
older and weighing 35 kg or more) based on evidence from 
clinical trials in adults as well as PopPK modeling and 
simulation. As age and body weight showed no clinically 
meaningful effect on maribavir exposures, simulations 
projected similar maribavir exposure between adults and 
adolescents aged 12 years or older and weighing 35 kg or 
more.3,24

In addition, no dosage adjustment is required for in-
dividuals with mild (Child- Pugh Class A) or moderate 
(Child- Pugh Class B) hepatic impairment; mild, moder-
ate, or severe renal impairment; or in patients greater 
than 65 years, based on pharmacokinetic studies in 
these populations, as well as the lack of effect of age in 
the PopPK model. Maribavir has not been studied in pa-
tients with severe hepatic impairment or end- stage renal 
disease.3,4

Exposure–response relationship on safety and 
anti- CMV efficacy

Logistic regression models were used to evaluate associa-
tions between steady- state pharmacokinetic exposure of 
maribavir  and efficacy endpoints and safety parameters 
using data from 231 HSCT/SOT recipients in the phase 

III SOLSTICE study (Clini calTr ials. gov NCT02931539). 
For the efficacy analysis, the primary end point of con-
firmed CMV viremia clearance at the end of week 8 and 
the key secondary efficacy end point of confirmed CMV 
viremia clearance and symptom control at week 8 main-
tained through week 16 were evaluated. Key treatment- 
emergent adverse events (AEs) based on frequency (>10% 
of patients), severity, or special interest data obtained 
during the 8- week treatment phase were also selected for 
exposure–safety analysis: dysgeusia, nausea, neutrope-
nia, diarrhea, vomiting, viral infections, anemia, fatigue, 
pyrexia, renal disorder, increase in immunosuppressant 
drug concentration level, and thrombocytopenia. These 
analyses indicated that there were no clinically meaning-
ful relationships between interpatient maribavir exposure 
and the probability of achieving primary or key secondary 
efficacy end points or the probability of dysgeusia, fatigue, 
increase in immunosuppressant drug concentration, or 
serious AEs.25

KEY CLINICAL TRIALS

Four clinical studies, including two dose- ranging safety 
and efficacy phase II studies (study 202, NCT01611974; and 
study 203, EUDRACT 2010–024247- 32) and two active- 
controlled phase III studies (SOLSTICE, NCT02931539; 
and AURORA, NCT02927067) have been conducted to 
evaluate maribavir in SOT and/or HSCT recipients with 
documented CMV infection.21,22,26,27 Study details are 
provided in Table 1. In addition, a phase III open- label, 
single- arm, repeated- dose study to evaluate the safety 
and tolerability, pharmacokinetics, and antiviral activity 
of maribavir for the treatment of CMV infection in chil-
dren and adolescents who have received an HSCT or SOT 
(study 2004, NCT05319353) is planned.28

In the two phase II, dose- ranging studies, patients were 
treated with maribavir 400 mg, 800 mg or 1200 mg b.i.d. for 
up to 24 weeks (study 202)21 or up to 12 weeks with a 12- 
week follow- up (study 203).22 In the phase III SOLSTICE 
and AURORA trials, patients were treated with mariba-
vir 400 mg b.i.d. for 8 weeks with a 12- week follow- up.26,27 
Three studies had active comparators, valganciclovir in 
study 20322 and AURORA27 and investigator- assigned 
treatment (IAT; ganciclovir, valganciclovir, foscarnet, or 
cidofovir, as mono or combination therapy, at the investi-
gators' discretion) in SOLSTICE.26

Primary efficacy end points in studies 202 and 203 
were proportions of patients with a response to treat-
ment defined as undetectable levels of CMV DNA in the 
plasma within 322 or 621,22 weeks after the start of treat-
ment. Secondary efficacy analyses included the time to 
the first undetectable plasma CMV DNA, proportion of 

http://clinicaltrials.gov


6 of 10 |   SUN et al.

T
A

B
L

E
 1

 
C

om
pl

et
ed

 k
ey

 c
lin

ic
al

 tr
ia

ls
 in

ve
st

ig
at

in
g 

th
e 

ef
fic

ac
y 

an
d 

sa
fe

ty
 o

f m
ar

ib
av

ir
 in

 th
e 

tr
ea

tm
en

t o
f c

yt
om

eg
al

ov
ir

us
 in

fe
ct

io
n 

in
 a

du
lts

 a
nd

 a
do

le
sc

en
ts

.

St
ud

y
T

ri
al

 d
es

ig
n

T
re

at
m

en
t d

ur
at

io
n/

fo
llo

w
- u

p 
pe

ri
od

D
os

e(
s)

St
ud

y 
po

pu
la

ti
on

N
um

be
r 

of
 s

ub
je

ct
s

N
C

T0
16

11
97

421
 

(S
tu

dy
 2

02
)

Ph
as

e 
II

, r
an

do
m

iz
ed

, 
do

ub
le

- b
lin

d,
 

m
ul

tic
en

te
r, 

do
se

- r
an

gi
ng

Tr
ea

tm
en

t u
p 

to
 2

4 w
ee

ks
M

ar
ib

av
ir

 4
00

, 8
00

, o
r 1

20
0 m

g 
b.

i.d
.

H
SC

T/
SO

T 
re

ci
pi

en
ts

, ≥
12

 ye
ar

s o
f 

ag
ea  w

ith
 R

/R
 C

M
V

  
in

fe
ct

io
n 

an
d 

pl
as

m
a 

 
C

M
V

 D
N

A
 ≥

10
00

 c
op

ie
s/

m
L

N
 =

 12
0 

ra
nd

om
iz

ed
; 4

7 
H

C
T 

an
d 

73
 S

O
T

• 
M

ar
ib

av
ir

 4
00

 m
g,

 n
 =

 40
• 

M
ar

ib
av

ir
 8

00
 m

g,
 n

 =
 40

• 
M

ar
ib

av
ir

 1
20

0 m
g,

 n
 =

 40

EU
D

R
A

C
T 

20
10

–
02

42
47

- 3
222

  
(S

tu
dy

 2
03

)

Ph
as

e 
II

, r
an

do
m

iz
ed

, 
op

en
- la

be
l, 

do
se

- r
an

gi
ng

, 
do

se
- b

lin
d,

 m
ul

tic
en

te
r, 

ac
tiv

e-
 co

nt
ro

lle
d

Tr
ea

tm
en

t u
p 

to
 1

2 w
ee

ks
 

an
d 

po
st

- tr
ea

tm
en

t 
fo

llo
w

- u
p 

of
 1

2 w
ee

ks

M
ar

ib
av

ir
 4

00
, 8

00
, o

r 1
20

0 m
g 

b.
i.d

.
V

al
ga

nc
ic

lo
vi

r 9
00

 m
g 

b.
i.d

.  
w

ee
ks

 1
–3

 a
nd

 q
.d

. a
fte

r 3
 w

ee
ks

H
SC

T/
SO

T 
re

ci
pi

en
ts

, ≥
18

 ye
ar

s 
of

 a
ge

, w
ith

 C
M

V
 re

ac
tiv

at
io

n 
an

d 
pl

as
m

a 
C

M
V

 D
N

A
 1

00
0–

10
0,

00
0 

co
pi

es
/m

L

N
 =

 16
1 

ra
nd

om
iz

ed
N

 =
 15

9 
re

ce
iv

ed
 tr

ea
tm

en
t; 

 
82

 H
C

T 
an

d 
77

 S
O

T
• 

M
ar

ib
av

ir
 4

00
 m

g,
 n

 =
 40

• 
M

ar
ib

av
ir

 8
00

 m
g,

 n
 =

 40
• 

M
ar

ib
av

ir
 1

20
0 m

g,
 n

 =
 39

• 
V

al
ga

nc
ic

lo
vi

r 9
00

 m
g,

 n
 =

 40

N
C

T0
29

31
53

926
 

(S
O

LS
TI

C
E)

Ph
as

e 
II

I, 
ra

nd
om

iz
ed

, 
op

en
- la

be
l, 

m
ul

tic
en

te
r, 

ac
tiv

e-
 co

nt
ro

lle
d

8-
 w

ee
ks

 tr
ea

tm
en

t a
nd

 
po

st
- tr

ea
tm

en
t f

ol
lo

w
- u

p 
 

of
 1

2 w
ee

ks

M
ar

ib
av

ir
: 4

00
 m

g 
b.

i.d
.

IA
T 

(fo
sc

ar
ne

t, 
ga

nc
ic

lo
vi

r, 
va

lg
an

ci
cl

ov
ir

, c
id

of
ov

ir
,  

fo
sc

ar
ne

t/
va

lg
an

ci
cl

ov
ir

,  
fo

sc
ar

ne
t/

ga
nc

ic
lo

vi
r)

H
SC

T 
an

d 
SO

T 
re

ci
pi

en
ts

, a
ge

d 
≥1

2 y
ea

rs
a  w

ith
 re

fr
ac

to
ry

 C
M

V
 

in
fe

ct
io

n 
w

ith
 o

r w
ith

ou
t r

es
is

ta
nc

e 
an

d 
pl

as
m

a 
C

M
V

 D
N

A
 a

t s
cr

ee
ni

ng
  

of
 ≥

91
0 I

U
/m

L

N
 =

 35
2 

ra
nd

om
iz

ed
; 1

41
 H

C
T 

an
d 

21
1 

SO
T

• 
M

ar
ib

av
ir

, n
 =

 23
5

• 
IA

T,
 n

 =
 11

7
⚬ 

Fo
sc

ar
ne

t, 
n 

=
 47

⚬ 
G

an
ci

cl
ov

ir
, n

 =
 28

⚬ 
V

al
ga

nc
ic

lo
vi

r, 
n 

=
 28

⚬ 
C

id
of

ov
ir

, n
 =

 6
⚬ 

Fo
sc

ar
ne

t/
va

lg
an

ci
cl

ov
ir

, 
n 

=
 4

⚬ 
Fo

sc
ar

ne
t/

ga
nc

ic
lo

vi
r, 

n 
=

 3

N
C

T0
29

27
06

727
 

(A
U

R
O

R
A

)
Ph

as
e 

II
I, 

ra
nd

om
iz

ed
, 

do
ub

le
- b

lin
d,

 d
ou

bl
e-

 
du

m
m

y,
 m

ul
tic

en
te

r, 
ac

tiv
e-

 co
nt

ro
lle

d

8-
 w

ee
ks

 tr
ea

tm
en

t a
nd

 
po

st
- tr

ea
tm

en
t f

ol
lo

w
- u

p 
 

of
 1

2 w
ee

ks

M
ar

ib
av

ir
 4

00
 m

g 
b.

i.d
.

V
al

ga
nc

ic
lo

vi
r 9

00
 m

g 
b.

i.d
.

Pl
ac

eb
o 

m
at

ch
ed

 to
 e

ith
er

 
m

ar
ib

av
ir

 o
r v

al
ga

nc
ic

lo
vi

r b
.i.

d.

H
SC

T 
re

ci
pi

en
ts

 a
ge

d 
≥1

6 y
ea

rs
 w

ith
 

fir
st

 p
os

t- t
ra

ns
pl

an
t C

M
V

 in
fe

ct
io

n 
w

ith
 p

la
sm

a 
C

M
V

 D
N

A
 a

t s
cr

ee
ni

ng
 

of
 ≥

45
5 I

U
/m

L 
to

 ≤
91

,0
00

 IU
/m

L

N
 =

 53
3 

re
ci

pi
en

ts
 ra

nd
om

iz
ed

• 
M

ar
ib

av
ir

, n
 =

 27
6

• 
V

al
ga

nc
ic

lo
vi

r, 
n 

=
 27

7

A
bb

re
vi

at
io

ns
: b

.i.
d.

, t
w

ic
e 

da
ily

; C
M

V
, c

yt
om

eg
al

ov
ir

us
; H

SC
T,

 h
em

at
op

oi
et

ic
 st

em
 c

el
l t

ra
ns

pl
an

t; 
IA

T,
 in

ve
st

ig
at

or
- a

ss
ig

ne
d 

tr
ea

tm
en

t; 
q.

d.
, o

nc
e 

da
ily

; R
/R

, r
ef

ra
ct

or
y/

re
si

st
an

t; 
SO

T,
 so

lid
 o

rg
an

 tr
an

sp
la

nt
.

a A
lth

ou
gh

 e
nt

ry
 c

ri
te

ri
a 

pe
rm

itt
ed

 e
nr

ol
lm

en
t o

f c
hi

ld
re

n 
(≥

12
 ye

ar
s o

f a
ge

), 
on

ly
 a

du
lts

 (≥
18

 ye
ar

s o
f a

ge
) w

er
e 

en
ro

lle
d 

in
to

 th
es

e 
st

ud
ie

s.



   | 7 of 10MARIBAVIR MECHANISM OF ACTION

patients with CMV recurrence, and time to first CMV re-
currence.21,22 For SOLSTICE and AURORA, the primary 
end point was percentage of patients with confirmed 
CMV viremia clearance at the end of week 8, and the key 
secondary end point was a composite of confirmed CMV 
viremia clearance and symptom control at the end of week 
8, maintained through week 16.26,27

CLINICAL EFFICACY AND SAFETY

An overview of the efficacy and safety outcomes from 
three published clinical trials (study 202, study 203, and 
SOLSTICE) evaluating maribavir as a treatment for CMV 
infection in SOT and/or HSCT recipients is provided in 
Tables 2 and 3, respectively. Study results from AURORA 
have yet to be published at the time of writing this review.

In study 202, maribavir showed similar clinical efficacy 
in terms of CMV viral clearance across the maribavir dose 
groups with 70%, 62.5%, and 67.5% of patients treated with 
maribavir 400, 800, or 1200 mg b.i.d., respectively, having 
undetectable plasma CMV DNA at week 6.21 These data 
were consistent with the high rates of CMV clearance at 
week 6 in study 203, which again were similar across the 
maribavir 400, 800, or 1200 mg b.i.d. dose groups at 79%, 
83%, and 74%, respectively. The rates of viral clearance 
at 6 weeks observed for maribavir were all numerically 
higher than those observed for valganciclovir at 67%.22

Based on the safety and efficacy results from the dose- 
finding phase II studies, maribavir 400 mg b.i.d. was se-
lected for further efficacy and safety evaluation in the 
phase III studies. The SOLSTICE trial included HSCT/
SOT recipients with refractory CMV infection (with or 
without resistance to CMV antiviral agents) and compared 

T A B L E  2  Summary of key efficacy results from phase II and III studies evaluating maribavir for treatment of cytomegalovirus infection.

Study Primary efficacy result Secondary efficacy results

Phase II

NCT0161197421  
(Study 202)

Patients with confirmed undetectable plasma 
CMV DNA within 6 weeks, maribavir all doses 
combined % [95% CI], (n/N)
• 66.7% [57–75%], (80/120)

Patients with CMV recurrence, n/N (%; 95% CI)
• 30/86 (35%; 25–46%)
Probability of CMV recurrence
• After 6 weeks of being undetectable

○ 23% after 6 weeks
• After 12 weeks of being undetectable

○ 30% after 12 weeks

EUDRACT 2010–
024247- 3222  
(Study 203)

Patients with confirmed undetectable plasma 
CMV DNA within 3 weeks, maribavir all doses 
combined vs. valganciclovir % [95% CI], (n/N)
• Maribavir: 62% [52–70%], (72/117)
• Valganciclovir: 56% [40–72%], (22/39)
• Risk ratio: 1.12 [95% CI, 0.84–1.49]
Patients with confirmed undetectable plasma 
CMV DNA within 6 weeks, maribavir all doses 
combined vs. valganciclovir % [95% CI], (n/N)
• Maribavir: 79% [70–86%], (92/117)
• Valganciclovir: 67% [50–81%], (26/39)
• Risk ratio, 1.20 [95% CI, 0.95–1.51]

Median (95% CI) time to the first undetectable plasma 
CMV DNA within 6 weeks, days
• Maribavir all doses: 21 (15–22)
• Valganciclovir: 17 (8–25)
• Hazard ratio: 1.17
Patients with CMV recurrence, maribavir all doses 
combined vs. valganciclovir, n/N (%; 95% CI)
• Within 6 weeks:

○ Maribavir: 2/98 (2%; 0–7%)
○ Valganciclovir: 0/28 (0%; 0–12%)

• During the trial period:
○ Maribavir: 22/98 (22%; 15–23%)
○ Valganciclovir: 5/28 (18%; 6–37%)

Median time from undetectable plasma CMV DNA to first 
CMV recurrence, days
• Maribavir all doses: 72
• Valganciclovir: 80

Phase III

NCT0293153926 
(SOLSTICE)

Patients with confirmed CMV viremia clearance 
at 8 weeks, % (n/N)
• Maribavir: 55.7% (131/235)
• IAT: 23.9% (28/117)
• Adjusted difference: 32.8%  

[95% CI, 22.80–42.74%]; p < 0.001

Key secondary end point: Confirmed CMV viremia 
clearance and symptom control at the end of week 8, 
maintained through week 16, %
• Maribavir: 18.7%
• IAT: 10.3%
• Adjusted difference: 9.5% [95% CI, 2.02–16.88%]; p < 0.01

Abbreviations: CI, confidence interval; CMV, cytomegalovirus; IAT, investigator- assigned treatment.
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maribavir 400 mg b.i.d. versus IAT (ganciclovir, valganci-
clovir, foscarnet, or cidofovir). A significantly higher 
proportion of patients treated with maribavir achieved 
confirmed CMV viremia clearance at week 8 than in the 
IAT group (55.7% [131/235] vs. 23.9% [28/117]; adjusted 
difference: 32.8%; p < 0.001), demonstrating superiority of 
maribavir to IAT in viremia clearance at this timepoint.26 
In the second phase III study (AURORA), maribavir was 
compared against valganciclovir as a pre- emptive treat-
ment for CMV infection in HSCT recipients. Results from 
this study have not yet been published.

In terms of tolerability, discontinuation due to AEs 
ranged from 23% to 34% of patients for all maribavir 
doses combined in the phase II studies, and was 13.2% 
among patients treated with maribavir 400 mg b.i.d. in 
SOLSTICE.21,22,26 Patients in the maribavir group in 
SOLSTICE had a lower treatment discontinuation rate 
(13.2%) than those treated with IAT (31.9%). In SOLSTICE, 
maribavir had a lower frequency of neutropenia than 
valganciclovir/ganciclovir (maribavir 1.7% vs. valganci-
clovir/ganciclovir 25.0%) and acute kidney injury versus 
foscarnet (maribavir 1.7% vs. foscarnet 19.1%), which are 

T A B L E  3  Summary of key safety results from phase II and phase III studies evaluating maribavir for treatment of cytomegalovirus 
infection.

Study Safety

Phase II

NCT0161197421 
(Study 202)a

Maribavir 400, 800, 1200 mg doses combined (N = 120)

Discontinuation due to AE 
34.2% (n = 41)

≥1 SAE 67.5% (n = 81) Deaths 26.7% 
(n = 32)

Most common AEs (≥20%):
• Dysgeusia: 65% (n = 78)
• Nausea: 34.2% (n = 41)
• Vomiting: 29.2% (n = 35)
• Diarrhea: 23.3% (n = 28)
• Fatigue: 20.8% (n = 25)
• Anemia: 20.0% (n = 24)

EUDRACT 2010–
024247- 3222  
(Study 203)a

Maribavir 400, 800, 1200 mg doses combined (N = 119) and valganciclovir (N = 40)

Discontinuation due to AE
• Maribavir: 23% (n = 27)
• Valganciclovir: 12% 

(n = 5)

SAE
• Maribavir: 44% 

(n = 52)
• Valganciclovir: 32% 

(n = 13)

Deaths
• Maribavir: 5% 

(n = 6)
• Valganciclovir: 

8% (n = 3)

Most common AEs (≥20%), 
maribavir vs. valganciclovir:
• Dysgeusia: 40% (n = 48) vs. 2% 

(n = 1)
• Nausea: 23% (n = 27) vs. 15% 

(n = 6)
• Vomiting: 20% (n = 24) vs. 10% 

(n = 4)
• Diarrhea: 20% (n = 24) vs. 10% 

(n = 4)

Phase III

NCT0293153926 
(SOLSTICE)b

Maribavir 400 mg (N = 234) and IAT (N = 116)

Discontinuation due to AE
• Maribavir: 13.2% (n = 31)
• IAT: 31.9% (n = 37)

SAE
• Maribavir: 38.5% 

(n = 90)
• IAT: 37.1% (n = 43)

Deaths
• Maribavir: 

11.5% (n = 27)c

• IAT: 11.2% 
(n = 13)d

Most common AEs (≥15%), 
maribavir vs. IAT:
• Dysgeusia: 37.2% (n = 87) vs. 3.4% 

(n = 4)
• Nausea: 21.4% (n = 50) vs. 21.6% 

(n = 25)
• Diarrhea: 18.8% (n = 44) vs. 20.7% 

(n = 24)
• Vomiting: 14.1% (n = 33) vs. 

16.4% (n = 19)

Abbreviations: AE, adverse event; CMV, cytomegalovirus; IAT, investigator- assigned treatment; SAE, serious adverse event.
aAEs and SAEs that occurred or worsened during treatment were defined as those that occurred during the period from the start of study treatment through 
7 days after the last dose.
bAEs and SAEs during on- treatment observation period, which started at the time of study- assigned treatment initiation through 7 days after the last dose of 
study- assigned treatment or through 21 days if cidofovir was used, or until the maribavir rescue treatment initiation or until the non- study CMV treatment 
initiation, whichever was earlier.
cDeaths during overall study period including death due to relapse of Hodgkin's disease that occurred 3 days prior to initiation of study treatment.
dDeaths during overall study period including one patient who had onset of fatal AE on day 3 of maribavir rescue therapy.
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treatment- limiting toxicities frequently associated with 
these therapies.26

Dysgeusia was common among patients treated with 
maribavir, with 26–60% of patients treated with the rec-
ommended maribavir dose of 400 mg b.i.d. experiencing 
this AE across trials; but it rarely led to treatment discon-
tinuation. Gastrointestinal AEs of nausea, vomiting, and 
diarrhea were also frequently reported AEs with mariba-
vir treatment (Table 3).21,22,26

In summary, maribavir has demonstrated clinically 
meaningful efficacy against CMV infection in clinical 
trials, with significantly higher rates of CMV viral clear-
ance in HSCT and SOT recipients with refractory CMV 
infection (with or without resistance) than conventional 
CMV therapies.26 The most common AEs reported in pa-
tients receiving maribavir in clinical trials were dysgeusia, 
nausea, vomiting, and diarrhea. Maribavir was associated 
with lower rates of neutropenia and acute kidney injury 
than valganciclovir/ganciclovir or foscarnet, respectively.

Main clinical pearls for a clinician to consider when 
prescribing maribavir:

• Maribavir is dosed orally for patient convenience, as-
sociated with a lower frequency of neutropenia than 
ganciclovir/valganciclovir, and active against CMV 
strains that are resistant to other CMV antivirals.

• Dysgeusia, the most frequently reported AE in patients 
receiving maribavir in clinical trials, was mostly re-
ported as mild and usually resolved either on or shortly 
after treatment.

• Co- administration of maribavir with ganciclovir or val-
ganciclovir is not recommended.

• When co- administered with maribavir, levels of tacro-
limus and other immunosuppressants, such as cyclo-
sporine, everolimus, or sirolimus, should be frequently 
monitored.

• Co- administration of maribavir with rifampin or St. 
John's wort is not recommended. When maribavir is co- 
administered with other strong or moderate CYP3A4 
inducers, maribavir dosage should be increased to up to 
1200 mg b.i.d.

• Please refer to local prescribing information when co- 
administering maribavir with other drugs.
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