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ACTG AIDS Clinical Trials Group
AIDS acquired immune deficiency syndrome
ALT alanine aminotransferase (SGPT)
ANC absolute neutrophil count
AST aspartate aminotransferase (SGOT)
AUC area under the plasma concentration-time curve
b.i.d. twice daily
Cl confidence interval
CD4 CD4 positive lymphocyte
CLiy systemic clearance
CLr renal clearance
Crnax maximum plasma concentration
Chin minimum plasma concentration
CMV cytomegalovirus
CrCL creatinine clearance
CSF cerebrospinal fluid
F bioavailability
GCV ganciclovir
GCV-TP ganciclovir triphosphate
h hour
HAART highly active antiretroviral therapy
HIV human immunodeficiency virus
HIV+ HIV infected
HUS hemolytic uremic syndrome
V. intravenous
ITT Intent to treat
kg Kilogram
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GLOSSARY OF ABBREVIATIONS

valganciclovir (Ro 107-9070)

L liter
ug microgram

um micrometer

mg milligram

mL milliliter

min minute

o.d. once daily
PBL peripheral blood leukocyte

PCP Pneumocystis carinii pneumonia
PCR polymerase chain reaction

PD pharmacodynamic

PK pharmacokinetic

PMNL polymorphonuclear leucocyte

p.o. per os, orally
RBC red blood cell

Y% half-life
t.i.d. three times per day

Tmax time to maximum plasma concentration
TTP thrombotic thrombocytopenic purpura
VGCV valganciclovir
Vss steady state volume of distribution
WRC Wisconsin Reading Center
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1. EXECUTIVE SUMMARY

The sponsor submitted a New Drug Application (NDA) on 28 September 2000 for
valganciclovir HCI 450 mg tablets in the treatment of cytomegalovirus (CMV) retinitisin
patients with AIDS. The purpose of this briefing document is to provide an overview of
the valganciclovir development program as presented in the dossier submitted to the Food
and Drug Administration (FDA).

Unmet Medical Need (Section 2.2): Despite the reduced incidence of new cases of
CMV retinitis following the introduction of highly active antiretroviral therapy
(HAART), many AIDS patients remain or become severely immunocompromised and at
risk of developing CMV retinitis. Initial systemic anti-CMV therapy involves
intravenous treatment which is time-consuming, inconvenient and associated with
catheter-related morbidity, while use of intraocular implants requires a surgical
procedure. Oral ganciclovir has low bioavailability (about 6%) which limits the
effectiveness of the capsule formulation to maintenance treatment of CMV retinitis
following a satisfactory response to induction trestment. There remains an unmet
medical need for a ssimple oral regimen which could be used for both induction and
maintenance treatment of CMV retinitis.

Development of Valganciclovir (Section 2.3): Valganciclovir isavalyl ester prodrug of
ganciclovir which is rapidly converted to ganciclovir following oral administration, with
an absolute bioavailability of ganciclovir of 60%, a 10-fold improvement over the current
oral ganciclovir formulation. A valganciclovir dose of 900 mg (two 450 mg film coated
tablets) achieves a ganciclovir exposure comparable to that of 5 mg/kg i.v. ganciclovir.
Valganciclovir therefore provides the potential for:

* An oraly administered therapeutic alternative to i.v. ganciclovir induction and
maintenance treatment of CMV retinitis

» Avoidance of morbidity associated with venous access required for i.v. ganciclovir

* A simple oral regimen with reduced tablet count and frequency that could improve
adherence to long term maintenance treatment

Design of the Clinical Program (Section 0): The valganciclovir program was
implemented during a period when the natural history of AIDS and associated
opportunistic infections was undergoing a dramatic change. Because the use of HAART
changed the epidemiology and clinical course of HIV-related CMV retinitis, the ability to
conduct large comparative clinical trials was reduced. The clinical development program
for valganciclovir is an abbreviated program which builds upon the extensive efficacy
and safety experience of ganciclovir. Induction treatment was targeted as the highest
hurdle in terms of efficacy. If valganciclovir induction efficacy comparable to i.v.
ganciclovir could be demonstrated, efficacy in maintenance therapy could be reasonably
inferred based on an established PK/PD relationship for ganciclovir, where ganciclovir
exposure, as measured by AUC, correlates with clinical response. Higher exposures of
ganciclovir (represented by average AUCpo4) were associated with dstatistically
significantly longer times to progression of CMV retinitis, whilst average Cmax Or Cpin
did not add any further predictive value over AUC (Section 6.1).
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Results from Clinical Program (Sections 7, 8, 9): Based on the masked assessment of
fundus photographs, the efficacy of valganciclovir was comparable to that of i.v.
ganciclovir as induction therapy for newly diagnosed CMV retinitis. Following four
weeks of randomized treatment with i.v. ganciclovir (5 mg/kg, b.i.d. for 3 weeks
followed by 5 mg/kg o.d. for one week) or oral valganciclovir (900 mg b.i.d. for 3 weeks
followed by 900 mg o.d. for one week), an equal proportion of patients in the
two treatment groups (7 patients per arm, 10%) had experienced CMV retinitis
progression (the primary endpoint, Section 7.11.2), and a smilar proportion in each
treatment group (77% ganciclovir; 72% valganciclovir) had achieved a satisfactory
response to induction therapy (a secondary endpoint, Section 7.11.3.2). The impact of
protease inhibitor use during the randomized phase of the study was small and did not
influence the primary comparison of oral valganciclovir and i.v. ganciclovir induction
therapy. A higher number of withdrawals occurred on the valganciclovir arm between
weeks 4 and 12 of the study (14 withdrawals compared to 4 on the ganciclovir
arm)(Section 7.11.1.3). These withdrawals occurred during the extension phase of the
study (beyond week 4) when all patients were receiving oral valganciclovir. Although
this difference in withdrawal rates did not affect the primary efficacy outcome at week 4,
it may have influenced time to progression estimates beyond week 4 (a secondary
endpoint) (Section 7.11.4.2). Valganciclovir had a pronounced antiviral effect on CMV
viremia comparable to that of i.v. ganciclovir, as measured by CMV culture positivity
and qualitative and quantitative PCR (Section 7.11.5).

Based on retinal photography, between baseline and clinical cut-off, a comparable
proportion of patients in each treatment group had experienced CMV retinitis progression
(53% ganciclovir; 51% valganciclovir). The median time to first retinitis progression
was 125 days on the ganciclovir arm versus 160 days on the valganciclovir arm
(Section 7.11.4.1). Based on unmasked ophthalmological assessment, 45% of patientsin
the ganciclovir group and 54% in the valganciclovir group experienced progression of
retinitis. The median time to first progression was 337 days in the ganciclovir arm and
196 days in the valganciclovir arm. These results imply a degree of bias on the part of
the study ophthalmologists in favor of standard i.v. ganciclovir therapy
(Section 7.11.4.3). By clinical cut-off, a comparable proportion of patients in each
treatment group had developed contralateral CMV retinitis (11% ganciclovir;
12% valganciclovir), and had experienced a deterioration in visual acuity
(26% ganciclovir; 31% valganciclovir).

The safety profile of valganciclovir is similar to that of systemic ganciclovir; no new
toxicities or clinical observations were reported during treatment with valganciclovir that
have not been observed during treatment with i.v. or oral ganciclovir. During induction
treatment, the safety profile of valganciclovir is similar to that of i.v. ganciclovir.
Valganciclovir is associated with significantly fewer i.v. catheter-related adverse events
(Section 9.2.2). Valganciclovir treatment is associated with neutropenia and anemia,
consistent with that previously recorded for ganciclovir. However, severe anemia
(hemoglobin < 8.0 g/dL) was reported more frequently with valganciclovir
(Section 9.2.5).
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Summary: Valganciclovir provides systemic ganciclovir exposures comparable to i.v.
ganciclovir at both induction and maintenance dosing levels. Study WV15376
demonstrated comparable rates of CMV retinitis progression, both following induction
therapy and longer term, and comparable adverse events and survival, regardless of the
original randomized induction regimen (i.v. ganciclovir or ora valganciclovir).

Conclusion: Valganciclovir, an ora prodrug of ganciclovir with high bioavailability
provides an effective and convenient treatment for CMV retinitis. The safety profile is
comparable to that of ganciclovir, with the significant benefit of reduced morbidity
associated with i.v. ganciclovir administration.

2. B ACKGROUND AND SCIENTIFIC RATIONALE

2.1 Pathology of CMV Retinitis

Human cytomegalovirus (CMV) is a herpes virus recognized to be an important pathogen
in individuals with AIDS and in organ transplant recipients. In immunocompromised
patients, CMV retinitis is an ocular manifestation of systemic CMV infection. CMV
retinitis lesions are characterized by inflammation, retinal necrosis, edema, perivascular
cuffing, and varying degrees of hemorrhage. The necrosis of retinal tissue results in
irreversible and permanent loss of vision in the involved area. Lesions enlarge by
outward movement of the lesion border (termed progression). A new lesion can arise in
a previously uninvolved area of retina in either eye (also termed progression), and
multiple discrete lesions may occur in the same eye. The goa of therapy for CMV
retinitis isto prevent or delay progression into healthy retinal tissue.

2.2 Current Practice for the Treatment of CMV Retinitis and
Unmet Medical Need

Ganciclovir is available as a lyophilized powder for intravenous (i.v.) infusion and is
indicated for the treatment of CMV retinitis and for the prevention of CMV disease in
immunocompromised patients at risk of CMV disease. Ganciclovir capsules for oral
administration are available for maintenance treatment of CMV retinitis in patients with
AIDS, and for the prevention of CMV disease in solid organ transplant recipients, and in
individuals with advanced HIV infection.

The initial treatment of CMV retinitis involves i.v. administration of one of
three currently available antiviral drugs, i.v. ganciclovir, i.v. foscarnet, or i.v. cidofovir.
There are aso two local intraocular treatments available, fomivirsen and a ganciclovir
intraocular implant. Systemic ganciclovir therapy starts with i.v. ganciclovir induction
treatment at 5 mg/kg b.i.d. for 14 to 21 days. Eighty to ninety percent of patients will
respond with a decrease in hemorrhage and edema, and no further lesion enlargement.
This is considered a favorable or satisfactory response to induction treatment. What
remains after healing is non-functional, scarred retina. If therapy is stopped and if the
patient remains immunocompromised, within 2 to 4 weeks the lesion becomes inflamed,
hemorrhagic, and a progression occurs. A repeat cycle of induction treatment is
effective, but with each progression additional retinal tissue is destroyed. Maintenance
treatment is therefore given to prevent or delay progression following a satisfactory
response to induction treatment. Maintenance treatment is long term and involves either
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i.v. administration of ganciclovir, foscarnet or cidofovir, or oral administration of
ganciclovir capsules. Maintenance treatment with ganciclovir comprises i.v. ganciclovir
at 5 mg/kg once daily, or oral ganciclovir at 1000 mg t.i.d. (6 x 500 mg or 12 x 250 mg
capsules daily).

Despite the benefits of standard trestment regimens, intravenous treatment is
time-consuming, expensive, inconvenient and associated with catheter-related morbidity,
while use of intraocular implants requires a surgical procedure. The advantages of oral
administration for long term use are significant, however, oral ganciclovir has low
bioavailability (about 6%), which limits the effectiveness of the capsule formulation to
maintenance treatment of CMV retinitis following a satisfactory response to induction
treatment. Higher doses of ganciclovir (4500 mg and 6000 mg) were studied with atrend
towards improved times to progression, but with an unacceptable number of capsules (up
to 24 capsules daily).

The development of valganciclovir was thus targeted to address the unmet medical need
for a simple ora regimen which could be used for both induction and maintenance
treatment of CMV retinitis.

2.3 Development of Valganciclovir

Valganciclovir (Ro 107-9070) is a valyl ester prodrug of ganciclovir that is rapidly
hydrolyzed to ganciclovir following ingestion. Only 1-2% of absorbed valganciclovir
appears as valganciclovir in the plasma, the remainder being found as ganciclovir. The
absolute bioavailability of ganciclovir from valganciclovir is approximately 60%, a
10-fold improvement over the approximate 6% bioavailability of the current oral
ganciclovir formulation.

A previous clinical study investigating the comparative efficacy of three oral ganciclovir
treatment regimens (3 g/day, 4.5 g/day and 6 g/day) against that of i.v. ganciclovir
(5 mg/kg/day), showed that the area under the plasma concentration time curve (AUC), a
measure of systemic ganciclovir exposure, is the pharmacokinetic parameter that best
correlates with clinical efficacy (see Section 6.1). A dose of 900 mg of valganciclovir
(two 450 mg film-coated tablets) taken twice a day after food achieves a ganciclovir
plasma AUCy.1, comparable to that of the standard i.v. ganciclovir induction dose of
5 mg/kg b.i.d; 900 mg once daily achieves a ganciclovir AUCy.24 comparable to that of
the standard i.v. ganciclovir maintenance dose of 5 mg/kg once daily (Figure 1). Given
this understanding of a PK/PD relationship for ganciclovir, and based on the ganciclovir
exposure achieved following oral administration of valganciclovir, the safety and efficacy
of valganciclovir was hypothesized to be similar to that aready known with ganciclovir.
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The pharmacokinetic profile and improved ora bioavailability of ganciclovir from
valganciclovir therefore provides the potential for:

* Anoraly administered therapeutic alternative to i.v. ganciclovir induction and
maintenance treatment of CMV retinitis

» Avoidance of morbidity associated with intravenous access required for i.v.
ganciclovir

* A simple oral regimen with reduced tablet count and frequency that could improve
adherence to long-term maintenance treatment

Figure 1 Mean Steady-State Ganciclovir Concentrations in AIDS
Patients Following Administration of 1.V. Ganciclovir
(5 mg/kg) and Oral Valganciclovir (900 mg) at Induction
(b.i.d.; Week 1) and Maintenance (0.d.; Week 4) Level Dosing

(Study WV15376)
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3. PRECLINICAL CHARACTERISTICS OF VALGANCICLOVIR
The preclinical characteristics of valganciclovir, comprising:

» Antiviral activity and mechanism of action

* Preclinical pharmacokinetics, mechanism of absorption and conversion to ganciclovir
* Preclinical toxicology

are presented in Appendix 1.
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4. THE VALGANCICLOVIR CLINICAL PROGRAM

4.1 Overview of the Clinical Program

An overview of the clinical studies which form the basis of the clinical development
program for valganciclovir in the treatment of CMV retinitis is provided in Figure 2.
This information is supplemented further in Table 1 and Appendix 2.

The first clinical study conducted with valganciclovir was GANS 2661, a phase| clinical
pharmacology study which demonstrated that in HIV+, CMV+ patients, valganciclovir is
rapidly and extensively hydrolyzed to ganciclovir [1]. The absolute bioavailability of
ganciclovir from valganciclovir was approximately 10-fold greater than from oral
ganciclovir, and ganciclovir appeared so rapidly in the circulation after valganciclovir
dosing that it appeared likely that the in vivo effects of valganciclovir would be
comparable to those of ganciclovir. A subsequent phase | clinical pharmacology study in
HIV+, CMV+ subjects, study WP15347, demonstrated that under fed conditions, the
ganciclovir exposure (AUCy24) obtained with valganciclovir was dose proportional [1].
By interpolation of the data obtained in study WV 15347, it was possible to calculate the
doses of valganciclovir which would provide ganciclovir exposures comparable to those
obtained with i.v. ganciclovir a induction and maintenance level dosing. Thus, the
recommended dosage of valganciclovir for induction treatment of CMV retinitis is
900 mg b.i.d. for 21 days followed by maintenance treatment with 900 mg once daily.
These valganciclovir doses were studied in several clinical pharmacology studies
(WP15511, WP15711, WP15509 [1]), and were also utilized in the controlled phase 11/I111
efficacy and safety study WV 15376 [2], and in the uncontrolled phase 11/111 safety study
WV 15705 [3].

Although this application seeks approval for valganciclovir in the treatment of CMV
retinitis, the NDA submission also included preliminary safety data from an ongoing
study in solid organ transplant recipients (study PV 16000) to further describe the safety
profile of valganciclovir. A brief outline of the design and endpoints of study PV 16000
is provided in Appendix 3.
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Figure 2 Overview of the Clinical Program
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Table 1

Description of Studies in the Clinical Program

Protocol

Description

Valganciclovir Clinical Phar macology Studies

GANS 2661

WP15347

WP15511

WP15509

Single dose pharmacokinetics and absol ute and rel ative bioavailability of
valganciclovir in HIV+ and CMV+ subjects

The pharmacokinetics of four different doses of valganciclovir following
multiple oral dosing (with and without food)

The effect of renal impairment on the pharmacokinetics of valganciclovir and
ganciclovir following oral administration of valganciclovir

A bioequivalence study of the clinical trial versus market formulations of
valganciclovir tablets

Valganciclovir Therapeutic Studiesin AlIDS Patients

WV 15376

WV 15705

A randomized, controlled comparison of the safety and efficacy of
valganciclovir vsi.v. ganciclovir asinduction therapy for the treatment of
newly diagnosed CMV retinitis

An open labdl study of the safety and tolerability of valganciclovir, an ora
prodrug of ganciclovir, for the treatment of CMV retinitisin subjects with
AIDS

Valganciclovir Studiesin Solid Organ Transplant Recipients

WP15711

PV 16000

The pharmacokinetics of ganciclovir following oral valganciclovir, oral
ganciclovir and intravenous ganciclovir in liver transplant recipients

A randomized, double-blind, double-dummy, active-comparator, controlled,
multicenter study of the efficacy and safety of valganciclovir vsoral
ganciclovir for the prevention of CMV diseasein high-risk heart, liver and
kidney allograft recipients
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5. DESIGN OF THE CLINICAL DEVELOPMENT PROGRAM

Valganciclovir is rapidly converted to ganciclovir, and provides ganciclovir systemic
exposures comparable to i.v. ganciclovir. The valganciclovir clinical program builds
upon the already large volume of efficacy and safety data available for ganciclovir. The
submission focuses primarily on the results of two therapeutic studies: one primary
efficacy and safety study (WV15376) in the induction treatment of patients with newly
diagnosed CMV retinitis, and one long-term safety study (WV15705) in the maintenance
treatment of patients with previously treated CMV retinitis, in addition to
pharmacokinetic and pharmacodynamic data.

In addition, the valganciclovir program was implemented during a time when the natural
history of AIDS and associated opportunistic infections was undergoing a dramatic
change as a consequence of newly available, highly active antiretroviral therapy
(HAART). HIV-infected individuals treated with HAART began to achieve varying
degrees of immune reconstitution and to experience substantially fewer opportunistic
infections, including CMYV retinitis. The decreased number of cases of newly diagnosed
CMV retinitis had a significant impact on the valganciclovir development program.

5.1 Impact of HAART on the Epidemiology of CMV Retinitis

Because the use of HAART changed the epidemiology and clinical course of HIV-related

CMV retinitis, the ability to conduct large comparative clinical trials was reduced. The
number of new cases of CMV retinitis decreased to 20% or less of the preeHAART
numbers in both the U.S. and Europe (Figure 3). In the early 1990’s a typical trial of
newly diagnosed CMV retinitis enrolled 161 patients at 15 locations in 15 months
(0.72 patients/month/location).  Study WV15376, the primary randomized study of
valganciclovir, enrolled 160 patients at 42 locations in 28 months
(0.14 patients/month/location).
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Figure 3 Incidence of Selected Opportunistic Infections World-Wide
in Patients with HIV Infection, 1992-1997
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5.2 Effect of HAART on the Clinical Course of CMV Retinitis

In spite of the decrease in new cases of CMV retinitis, many AIDS patients remain or
become severely immunocompromised, and are at risk of developing CMV retinitis. The
diagnosis of CMV retinitis during HAART reflects a failure of the current antiretroviral
drug regimen, and requires trestment. Other patients may develop CMV retinitis and
later respond to HAART. In these patients, the clinical course of the disease is altered.
The number of progressions of CMV retinitis is lower, and the time to progression is
longer than seen prior to the introduction of HAART.

Thus, the use of HAART has resulted in patients with CMV retinitis across a broad
spectrum of HIV disease:

* One population consists of patients with newly diagnosed CMV retinitis, continued
severe immunosuppression in spite of HAART, a low CD4 count (< 100/uL), a high
HIV viral load, and multiple opportunistic infections. These patients, even if
receiving HAART, are not responding to the anti-HIV therapy. They are not unlike
patients diagnosed with CMV retinitis in the pre-HAART era.

* The second population has CMV retinitis and has responded to HAART with an
increased CD4 lymphocyte count and few, if any, active opportunistic infections.
These patients have predominantly inactive and healed retinitis, with a lower rate of
progression of CMYV retinitis relative to patients in the pre-HAART era

5.3 Design of Efficacy and Safety Study WV15376

Originally, a traditional development program of phase 111 randomized clinical trials was
planned to assess the efficacy of valganciclovir. However, the changes in the
epidemiology and natural history of CMV retinitis, made it apparent that conducting
large comparative phase |11 studies would be prohibitively difficult.

The sponsor met with FDA in September 1997 to explore ways to move forward in this
difficult research environment. This meeting and subsequent discussion with the
Division led to the current development program for valganciclovir. Study WV 15376
had already been initiated as a phase Il proof of concept study in 70 patients with non
sight-threatening, newly diagnosed CMV retinitis and it was agreed that this trial would
be expanded to form the primary efficacy study for the valganciclovir clinical program.
The study was enlarged to enroll 150 patients, 75 patients per arm, in order to provide an
acceptable balance between what was practical in the current environment, and the
evidence required to conclude that trestment with valganciclovir was within an
acceptable range of efficacy compared to i.v. ganciclovir. The primary efficacy objective
was to halt the progression of CMV retinitis during the first 4 weeks of treatment.
Following an early masked assessment of efficacy by an external panel of expert
ophthalmologists, the inclusion criteria were broadened to allow for the enrollment of
patients with sight-threatening CMV retinitis. The study was also expanded to include
virological assessments, including CMV culture and PCR.

Study WV15376 compared induction treatment with valganciclovir to induction
treatment with i.v. ganciclovir. As induction treatment represents the highest hurdle in
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terms of efficacy of an anti-CMV drug, it was postulated that if valganciclovir induction
efficacy comparable to i.v. ganciclovir could be demonstrated, the efficacy of
valganciclovir in maintenance therapy could be reasonably inferred, based on the
established PK/PD relationship for ganciclovir, and the ganciclovir exposure achieved
following oral administration of valganciclovir. Consultation with external expert
physicians made it clear that a study design requiring long-term i.v. ganciclovir
maintenance treatment was not feasible in the current environment, and it was therefore
decided that after 4 weeks of randomized treatment with either i.v. ganciclovir or oral
valganciclovir, all patients would receive maintenance therapy with valganciclovir in an
extension of the study designed to capture as much long-term efficacy and safety data
with valganciclovir as possible.

Study WV 15376 provides randomized, comparative efficacy data for induction treatment,
uncontrolled efficacy data for the maintenance treatment of CMV retinitis, and safety and
comparative pharmacokinetics in the target population. To expand the amount of safety
data with valganciclovir, a second therapeutic study, WV15705 was designed to
investigate the safety and tolerability of long-term treatment with valganciclovir in
patients with previously treated, mostly stable CMV retinitis. WV 15705 also provided
uncontrolled but supportive efficacy data for long-term maintenance treatment.

6. CLINICAL PHARMACOLOGY OF VALGANCICLOVIR
Evaluation of the human pharmacokinetics of valganciclovir focused on:

1. Determination of a dose of valganciclovir that would result in a systemic drug
exposure similar to i.v. ganciclovir

2. Characterization of the repeat dose pharmacokinetics and dose proportionality of
valganciclovir and its antiviral metabolite ganciclovir (Study WP15347)

3. Assessment of the effect of food on the pharmacokinetics of valganciclovir and
ganciclovir (Study WP15347)

4. Determination of the absolute bioavailability of ganciclovir from valganciclovir
(Studies GANS 2661, WP15347, WP15509, WP15511, WP15711, WV 15376)

5. Investigation of the influence of renal impairment on the pharmacokinetics of
valganciclovir and ganciclovir in order to enable the derivation of a dose adjustment
algorithm in patients with varying degrees of renal dysfunction (Study WP15511)

6.1 Evidence of an Exposure Response Relationship for
Ganciclovir

A study conducted during the clinical development of ganciclovir, GANS 2226, had
demonstrated that plasma AUC is the pharmacokinetic parameter which best correlates
with clinical response. In this study, higher exposures of ganciclovir (represented by
average AUCy24) were associated with statistically significantly longer times to
progression of CMV retinitis, whilst average Cpax Or Cpin did not add any further
predictive value over AUC (Appendix 4).

FDA Advisory Committee Briefing Document - 22



FDA Advivory Committee
valganciclovir (Ro 107-9070) Briefing Document

6.2 Pharmacokinetics of Valganciclovir

The pharmacokinetics of valganciclovir have been studied in atotal of 190 subjects. The
population of subjects recruited for the valganciclovir clinical program consisted
predominantly of subjects who were HIV/CMV seropositive (n = 83) and HIV positive
patients with CMV retinitis (n = 43; study WV15376). In addition, the compound was
studied in otherwise healthy, renally impaired subjects (n = 24), liver transplant recipients
(n = 28) and healthy volunteers (n = 12).

6.2.1 Absorption

Valganciclovir is well absorbed from the gastrointestinal tract and is then rapidly and
extensively converted by intestinal and hepatic esterases to ganciclovir.  Following
valganciclovir administration, plasma concentrations of ganciclovir reach maximal
concentrations in 2-3 hours, and exceed those of valganciclovir by a wide margin
(30-fold or over). Approximately 60% of the administered dose reaches the systemic
circulation as ganciclovir, a figure which is consistent across doses and patient
populations. Food increases the extent of exposure to ganciclovir (AUCo.24) by 30% at
900 mg. When valganciclovir is given with food, the resulting exposure to ganciclovir
(AUCy.24) is dose proportional over the dose range of 450 to 2625 mg (Study WP15347).

Figure 4 Dose Proportionality of Ganciclovir AUCy.24 Following
Administration of Valganciclovir (WP15347)
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6.2.2 Distribution

The volume of distribution at steady state (V) of valganciclovir has not been
determined. The volume of distribution following intravenous administration of
ganciclovir is 0.680 + 0.161 L/kg (n=114). Estimates of the Vs of ganciclovir appear
independent of the patient population and are consistent with distribution of ganciclovir
intotal body water.

6.2.3 Metabolism

Valganciclovir given orally undergoes rapid and extensive conversion to ganciclovir.
Systemic exposure to valganciclovir is low at all doses with an AUC ratio of
valganciclovir to ganciclovir of 0.009 £ 0.005 (n=319) and a Cnax ratio of 0.031 +0.015
(n=320). Invitro studies using human and animal (dog and mouse) intestinal and hepatic
S9 fractions show that valganciclovir is metabolized to ganciclovir and no other
metabolites can be identified. Hydrolysis in human blood could not be detected over a
1 hour incubation period. Extracellular ganciclovir is not metabolized in humans and is
excreted essentially unchanged in the urine.

6.2.4 Elimination

Valganciclovir is eliminated rapidly by metabolism to ganciclovir. Post peak plasma
concentrations of valganciclovir decline with a half-life of 0.4 to 2.0 h, and in subjects
with normal renal function the post-peak plasma concentrations of ganciclovir following
administration of valganciclovir decline with a half-life of 3.5 to 4.5 hours.

Estimates of renal clearance were obtained in study WP15511 following administration
of i.v. ganciclovir and ora valganciclovir in both healthy subjects and HIV+/CMV+
subjects. The mean renal clearance was comparable across the two subject groups and
across treatments. When renal clearance was expressed as a ratio of the systemic
clearance in the two groups, it accounted for 85-90% of the systemic clearance.

6.2.5 Bioavailability

The absolute bioavailability of ganciclovir from orally dosed valganciclovir is
approximately 60%, and is much greater (approximately 10-fold) than that seen with the
existing ganciclovir capsule formulation. The bioavailability of ganciclovir from
valganciclovir appears to be independent of the patient population studied (Appendix 5).

6.2.6 Renal Impairment

The effect of renal impairment on the pharmacokinetics of ganciclovir and valganciclovir
following valganciclovir dosing was examined in study WP15511. The study was
conducted in 44 subjects separated into groups with varying degrees of renal impairment:
creatinine clearance of =70, 51-70, 21-50, 11-20, and <10 mL/min (the latter group
requiring dialysis treatment < 3 times per week).

Decreasing renal function as assessed by creatinine clearance, resulted in decreased renal
and apparent clearance of ganciclovir administered as valganciclovir, and corresponding
increases in terminal half-life and AUC. Cpax values were also increased to a lesser
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extent. The effect of renal impairment on mean ganciclovir pharmacokinetic parameters
isillustrated in Figure 5 and summarized in Appendix 6.

Figure 5 Mean Ganciclovir Plasma Concentrations Following Single
Oral Doses of 900 mg Valganciclovir in Subjects With
Increasing Renal Impairment (WP15511)
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The study showed that renal impairment has no clinically relevant effect on exposure to
valganciclovir. Based on the almost linear relationship between CrCL and apparent
clearance of ganciclovir, dose reduction algorithms were derived for the use of
valganciclovir as induction and maintenance treatment in renally impaired patients. For
patients receiving hemodialysis, it was not possible to arrive at a suitable dose reduction
algorithm using a unit dose of 450 mg. It is recommended that these patients receive i.v.
ganciclovir in accordance with the dose reduction algorithm cited in the approved product
label.

6.2.7 Children and The Elderly

No studies using valganciclovir have been conducted in children or in adults over the age
of 65 years.

6.2.8 Pharmacokinetics in Valganciclovir Therapeutic Study WV15376

Study WV 15376 compared the pharmacokinetics of valganciclovir in a randomized,
controlled comparison study of the efficacy and safety of valganciclovir versus i.v.
ganciclovir as induction therapy for the treatment of patients with newly diagnosed CMV
retinitis. Steady state pharmacokinetic profiles were obtained at week 1 (induction level
dosing) and week 4 (maintenance dosing) in a subset of patients in both groups.

Plasma concentrations for ganciclovir obtained after administration of i.v. ganciclovir and
oral valganciclovir are presented in Figure 6. The main pharmacokinetic parameters for
ganciclovir are summarized in Table 2.
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Figure 6 Mean Ganciclovir Concentrations Following i.v. Ganciclovir
(5 mg/kg b.i.d. Week 1; 5 mg/kg 0.d. Week 4) or Oral
Valganciclovir (900 mg b.i.d. Week 1; 900 mg o.d. Week 4)
(WV15376)
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Table 2 Summary of Mean (CV%) Ganciclovir Pharmacokinetic
Parameters Following Oral Valganciclovir and IV.
Ganciclovir (WV15376)
AUC* Crnax Tmax ty, Kel CL,
(Mg.h/mL) (Mg/mL) (h) (h) (h* (mL/min/kg)
VGCV | 32.8(30.7) | 6.71(316) | 2.31(40.1) | 3.90(28.4) | 0.190(24.3) | 3.06(37)
Week 1 (n=25) (n=25) (n=24) (n=24) (n=24) (n=15)
VGCV | 349(38.1) | 5.87(30.9) | 249(395) | 4.12(20.9) | 0.176(235) | 2.71(47)
Week 4 (n=20) (n=21) (n=21) (n=20) (n=20) (n=14)
GCV 28.6(31.6) | 10.4(47.0) | 0.893(28.9) | 3.99(21.3) | 0.184(27.2) | 1.96(42)
Week 1 (n=18) (n=18) (n=18) (n=18) (n=18) (n=14)
GCV 30.7(25.0) | 9.86(318) | 0.977(21L9) | 4.32(16.0) | 0.165(16.6) | 2.18(44)
Week 4 (n=18) (n=18) (n=18) (n=18) (n=18) (n=16)
*AUCo_lz for Week 1, AUC0_24 for Week 4
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Similar ganciclovir systemic exposures (AUCo.12 and AUCo24) Were seen with each
treatment group for both weeks. As expected, higher mean maximum concentrations
were observed following dosing with i.v. ganciclovir compared to oral valganciclovir.

Systemic exposure of the prodrug (valganciclovir) compared to the metabolite
(ganciclovir) was low. Mean values for the ratio of AUC and Cpa Of prodrug to
metabolite were less than 1% and at 2% respectively, after adjusting for molecular
weights.

6.2.9 Drug Interactions

As valganciclovir is rapidly converted to ganciclovir, the drug interactions applicable to
ganciclovir will also be applicable to valganciclovir.

7. EFFICACY OF VALGANCICLOVIR — STUDY WV15376

7.1 Study Objectives and Design

The primary purpose of this study was to compare the efficacy of valganciclovir to i.v.
ganciclovir for induction treatment of patients with AIDS and newly diagnosed CMV
retinitis. The study enrolled male and female HIV seropositive patients, 13 years of age
or older who had new, untreated CMV retinitis, diagnosed by an experienced
ophthalmologist, and confirmed photographically. Further details of the study inclusion
and exclusion criteria are provided in Appendix 7.

Additional objectives of this study were to investigate the safety profile of valganciclovir
in thisindication, to determine the antiviral effect of valganciclovir as measured by CMV
culture and qualitative and quantitative CMV DNA PCR, and to assess the
pharmacokinetics of ganciclovir following administration of valganciclovir in the target
population. The schema for the study is shown in Figure 7.

Masked reading of bilateral, full-field fundus photographs was used to determine the
response of retinitis to treatment. After completion of the first 4 weeks of randomized
therapy, patients were able to receive valganciclovir maintenance therapy in an extension
of the study designed to provide long term safety and uncontrolled efficacy information.
During this extension phase, subjects with progression of CMV retinitis could receive
multiple cycles of valganciclovir induction and maintenance therapy, according to best
medical judgment.
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Figure 7 Overall Design of Study WV15376
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7.2 Ophthalmologic Evaluations and Fundus Photographs

In study WV 15376, fundus photographs were taken at baseline (day 0), at week 2 and
week 4, and then every two weeks through first progression of CMV retinitis or week 16,
whichever occurred first. Photographs were then taken monthly until second progression
of retinitis, unless an intravitreal implant or injection was provided, in which case fundus
photography ceased. Photographs were sent to the Wisconsin Reading Center (WRC) for
assessment by an experienced photograph grader, who remained masked to subject
treatment assignment. Assessment by indirect ophthalmoscopy was also performed and
recorded (unmasked), along with visual acuity and a patient questionnaire regarding
subjective visual functioning.

Progression of retinitis was defined as any new lesions of CMYV retinitis (= % disk area in
size), or advancement of the border of any pre-existing lesi@vb@um, along a front
of 2 750um wide.

7.3 Virology Assessments

Blood samples for plasma CMV PCR analysis were collected at screening, weeks 1, 2, 3
and 4, then every two weeks until week 16, and then monthly until second progression or
termination, whichever occurred first. Urine samples for CMV culture were collected at
screening, weeks 4, 12, 24 and termination. Blood samples for CMV culture were taken
at every visit until second progression of CMV retinitis and at termination. At one site
only, semen samples for CMV culture were collected at screening, week 2 and week 4.

7.4 Pharmacokinetic Assessments

Pharmacokinetic evaluations were conducted in selected centers in study WV15376,
consisting of 12 and 24 hour profiles at weeks 1 and 4.

7.5 Primary Efficacy Parameter

The primary efficacy parameter was the proportion of patients in study WV15376 with

photograph defined progression of CMV retinitis between baseline and Week 4.

Although patients received induction treatment for 3 weeks, assessment of induction
efficacy was performed at week 4 (a delay or lag time of 1 week) to allow the clinical

appearance of the retina to fully reflect the therapeutic effect.
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7.6 Secondary Efficacy Parameters

7.6.1 Randomized Phase

Secondary efficacy parameters during the randomized phase of study WV 15376 included
the following:

* Proportion of patients achieving satisfactory induction therapy by week 4 and week 6.
A satisfactory response to induction therapy was assessed on the basis of retinal
photographs obtained at the week 4 and week 6 visits. Satisfactory response to
induction therapy was considered to have been attained at week 4 / week 6 if there
had been:

— No movement of retinitis lesion borders by > 1500 um (along a front > 750 um
wide) or appearance of a new area of retinitis > 1disc area in size between
baseline and the week 4 / week 6 visit.

— No movement of retinitis borders by = 750 um (along a front > 750 um wide) or
appearance of anew area of retinitis > 1/4 disc areain size between week 2 and the
week 4 / week 6 visits.

— Noincrease in lesion activity between week 2 and week 4 / week 4 and week 6.

— In comparison to baseline photographs, a decrease in retinitis lesion border activity
of greater than or equal to two steps (where such a reduction was possible) on the
Wisconsin Fundus Photo Reading Center 6-step grading scale by the week 4 /
week 6 visit.

» Proportion of patients achieving satisfactory induction therapy by week 4 and week 6
who also achieved each of the following:

— No retinitis lesion activity (atrophic or questionably active) at the week 4 / week 6
visit.
— Lessthan 5% retinitis lesion border activity at the week 4 / week 6 visit.

— A decrease in retinitis activity of >3 steps (where such a reduction was possible)
on the Wisconsin Fundus Photo Reading Center 6-step grading scale between
baseline and the week 4 / week 6 visit.

» Proportion of patients developing contralateral CMV retinitis by week 4 and week 6
* Ophthalmological assessments

» Comparison of ophthalmological assessments and photographic readings

* Patients’ vision assessment

» Development of extraocular CMV disease

* Virological parameters. Analysis of plasma CMV PCR (both qualitative and
guantitative) at screening and at weeks 1 to 4, analysis of CMV cultures at screening
and week 4.
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7.6.2 Extension Phase

Secondary efficacy parameters during the extension phase of study WV 15376, when all
patients received valganciclovir, included:

* Incidence and time to first progression of CMV retinitis at any time compared to
baseline, calculated separately for the photographic and ophthalmological data.

* Incidence and time to second progression of CMV retinitis, calculated separately for
the photographic and ophthalmological data.

* Incidence and time to development of contralateral CMV retinitis, calculated
separately for the photographic and ophthalmological data.

» Incidence of extraocular CMV disease.

* Incidence and time to deterioration in visual acuity.

» Change from baseline in patients’ vision assessment.

» Incidence of positive and negative CMV cultures.

* Emergence of viral resistance to ganciclovir (genotypic)

» Patient weights and Karnofsky performance scores.

7.6.3 Exploratory Subgroup Analyses

In an attempt to examine the possible effects of previous and concomitant antiretroviral
therapy, and of immune reconstitution on study endpoints, a number of exploratory
analyses of the primary efficacy endpoint were performed for specific patient subgroups.
These subgroups were based on protease inhibitor use and CD4 count at baseline, and
between baseline and week 4, and degree of CMV retinitis lesion activity at baseline.

7.7 Efficacy Data Analysis in Study WV15376

7.7.1 Statistical Model

A comparison between randomized treatment groups for both the primary and secondary
parameters was performed.

The intent of the analysis was to test whether valganciclovir had a similar effect to (was
no worse than) i.v. ganciclovir.

The primary efficacy measure, the proportion of patients who progressed
photographically at week 4, was used to compare the two treatment groups. Using these
two proportions, the difference between them,(Dwas calculated. P was the
proportion of patients with Week 4 progression in the i.v. ganciclovir group minus the
proportion in the valganciclovir group. If more i.v. ganciclovir patients progressed than
valganciclovir patients, P would be positive, and if more valganciclovir patients
progressed, Ppwould be a negative number. A confidence interval could also be
calculated for [p.
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As specified in the protocol, valganciclovir induction therapy was defined as an
acceptable therapeutic option relative to i.v. ganciclovir, if the difference in proportions
(i.v. ganciclovir minus valganciclovir) of patients progressing at Week 4 and its
confidence interval was greater than delta (A), the non-inferiority margin.

The non-inferiority margin was chosen to be —0.25 and this represents the largest clinical
difference that is considered acceptable by the sponsor.

If the resultant difference in proportionspjand its 95% confidence interval lie entirely
to the right of —0.25, a conclusion that valganciclovir is no worse than i.v. ganciclovir can
be drawn.

7.8 Measures and Endpoints in Study WV15376

Trials of CMV retinitis have traditionally used “time to” methods of survival analysis to
calculate the time from the start of study treatment to the first progression of CMV
retinitis for a group of patients. This usually includes the maintenance phase of
treatment, which is of variable length because patients progress at different times.
However in study WV15376 the sponsor chose a primary endpoint which was measured
at the end of the randomized treatment phase and at a common time point for all patients
(Week 4). A group of expert ophthalmologists and clinical trial specialists was convened
to define an endpoint for this ‘induction study’, and to provide a definition of
‘satisfactory induction’ to be utilized as a secondary endpoint. This panel agreed on the
definitions of progression and satisfactory induction used in WV15376. These
definitions were subsequently endorsed as clinically relevant by investigators working on
the study.

The most important secondary endpoint in study WV15376 was the proportion of patients
with satisfactory response to induction treatment at Week 4. (Briefly, satisfactory
induction was defined as no progression, no increase in lesion activity, and a reduction in
retinitis border activity). This was a quantitative derivation of a more subjective endpoint
originated from early studies of treatment of CMV retinitis which used observed healing
and clearing of the retinal lesions as a measure of response.

Time from start of treatment to progression of CMV retinitis was also measured in study
WV15376. However, the interpretation of the data must take into account the absence of
a comparison treatment for the maintenance phase of the study, as patients receiving i.v.
ganciclovir during the first 4 weeks crossed over to valganciclovir maintenance treatment
after Week 4.

7.9 Sample Size Considerations

The sample size for study WV15376 was based partly upon the number of patients that
could be enrolled over a practical time period (~2 years), and the need for progression
proportion estimates with standard errors that were not inappropriately large. This was
estimated to be 75 patients per arm. It was also estimated from prior ganciclovir studies
that the proportion demonstrating progression at Week 4 would be about 0.20 (20% of
patients).
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The protocol defined the non-inferiority margin as follows: valganciclovir was to be
considered to be clinically effective relative to i.v. ganciclovir if, on comparison, the
lower bound of the confidence interval for D, was above -0.25. This lower bound is
larger than usually seen in these types of trials. However, based on a previous study of
i.v. ganciclovir compared to delayed treatment (GAN1697), in which untreated patients
had a 4 week progression rate of 86% compared to 23% with i.v. ganciclovir, this choice
did not seem unreasonable. Table 3 shows the results of GAN1697 when the data are
expressed as the photographic progression proportions at 28 days.

valganciclovir (Ro 107-9070)

Table 3 Progression Data from Ganciclovir Study GAN1697

Treatment Progressions by day 28 | Proportion Progressed 95% Cls*
/no.onarm by day 28

[.V. ganciclovir 3/13 0.23 (0.05, 0.54)

Delayed treatment 19/22 0.86 (0.65, 0.97)

[.V. ganciclovir minus - -0.63 (-0.87,-0.30)

delayed treatment

* Confidence intervals cal culated using exact methods.

7.10 Active Control Considerations

An inherent critical question in active control trials is whether the trial is capable of
distinguishing active from inactive trestments.

In the absence of a placebo arm (or delayed treatment arm in the context of CMV retinitis
trials), the efficacy of the active control (i.v. ganciclovir) relies on implicit historical
evidence and the assumption that this efficacy has not changed. Comparative trials of i.v.
ganciclovir (the active control) have consistently distinguished active from inactive
therapy in similar patient populations and under similar conditions of use. Intravenous
ganciclovir is widely used for treatment of CMV retinitis. It has consistently
demonstrated reduced progression rates in patients when compared to delayed treatment.
As such, the sponsor believes that this study design is valid for this active control and
disease setting.

7.11
7.11.1

Efficacy Results Study WV15376

Demographic Data, Baseline Disease Characteristics and
Withdrawals

7.11.1.1 Demographics

Demographic data for the 160 patients enrolled into study WV 15376 are presented in
Appendix 8. The two treatment arms in WV 15376 were comparable with respect to their
overall baseline demographics. The majority of patients in the study were males (91%),
with a mean age of approximately 39 years, a mean Karnofsky performance score of
greater than 80, a mean creatinine clearance (CrCL) rate of approximately 120 mL/min,
and a mean CD4+ T-cell count at screening of approximately 56 cells/pL (median
22 cellg/pL).
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7.11.1.2 Baseline Disease Characteristics

Based on the analysis of fundus photographic data, no substantial differences were noted
between the two treatment groups in WV 15376 with respect to CMV retinitis disease
status a baseline. Of the 160 patients (80 in each treatment group) inthe ITT population,
20 patients (25%) in each treatment group had bilateral CMV retinitis. The majority of
patients in both arms had zone 2/3 as the most posterior zone affected by retinitis at
baseline. Nineteen patients (24%) in each arm had retinitis in zone 1. The majority of
patients had at least 90% retinitis lesion border activity at baseline. A similar proportion
of patients on each treatment arm were receiving protease inhibitor therapy at baseline.
There was an imbalance between the groups with respect to CMV culture and plasma
CMV PCR positivity at screening; a higher proportion of patients in the ganciclovir arm
were CMV culture and CMV PCR positive compared with the valganciclovir arm.

The ophthalmologist’'s funduscopic assessments showed balance similar to the
photographic assessments.

Table 4 Summary of Baseline Disease Characteristics in Study
WV15376
Par ameter GCVI/VGCV VGCV/VGCV
(n=80) (n=80)
No. with zone 1 retinitis 19 (24%) 19 (24%)
No. with bilateral retinitis 20 (25%) 20 (25%)
Lesion border activity:
> 90% active 587 (170};@ 590 (1655/")
> 50%% active < 90% (10%) (11%)
: 5 (6%) 7 (9%)
= 10% active < 50%
; 1 (1%) 2 (3%)
< 10% active
) . 2 (3%) 1(1%)
Questionably active 2 (3% > (3%
Atrophic 5 (60/0) 9 (110;)
Cannot grade/Unevaluable (6%) (11%)
Pl use duration:
> 1 year 25 (3124) 23 (292%))
3to 12 months 18 (23%) 17 (21%)
0 to 3 months 16 (202/") 14 (182/0)
not on PI at entry 33 (41%) 217 (34%)
CD4 mean/median (cells/uL) 54126 58/ 20
HIV viral load mean/median (10g10) 45/4.9 45/4.8
CMV viral load mean/median (10g10) 35/34 3.6/3.6
CMV positive culture 65% (46/71) 46% (33/71)
Positive plasmaCMV PCR 51% (39/80) 40% (31/80)

7.11.1.3 Withdrawals From Study

A total of 93 patients terminated the study prior to the clinical cut-off date of
30 September 1999; 46 patients on the ganciclovir arm (58%) and 47 patients on the
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valganciclovir arm (59%). Thirty percent of the ganciclovir withdrawals, and 23% of the
valganciclovir withdrawals were for reasons of safety. A total of six patients, 3 per
treatment arm withdrew during the randomized phase of the study. In the ganciclovir
group, the 3 patient withdrawals occurred as a result of a patient death (due to
lymphoma), an adverse event (neutropenia) and one patient refused treatment. In the
valganciclovir group, one patient died during the randomized phase (death due to
cardio-respiratory arrest, secondary to Pneumocystis carinii pneumonia), one patient
refused treatment, and one patient failed to return after his baseline visit.

A higher number of withdrawals occurred on the valganciclovir arm between weeks 4
and 12 (14 withdrawals compared with 4 on the ganciclovir arm), with no obvious
explanation for this difference. More patients on the valganciclovir arm withdrew during
this time period due to adverse eventdintercurrent illness (5 valganciclovir patients;
1 ganciclovir patient), refusing treatment/failure to return (4 valganciclovir patients;
1 ganciclovir patient), or insufficient therapeutic response (4 valganciclovir patients;
0 ganciclovir patients). There were aso 3 withdrawals due to death between weeks 4
and 12 (1 valganciclovir patient; 2 ganciclovir patients). Three of the four patients who
withdrew due to insufficient therapeutic response to therapy withdrew as a result of CMV
retinitis progression diagnosed by the study ophthalmologist. This difference in
withdrawal rates did not affect the primary efficacy outcome at week 4 (Section 7.11.2)
since the number of withdrawals during the first 4 weeks were comparable for the
two treatment arms, but it may have influenced time to progression estimates beyond
week 4 (Section 7.11.4.2).

7.11.2 Primary Endpoint — Proportion of Patients With Progression of
CMV Retinitis by Week 4, Photographic Assessment

The proportion of patients with first CMV retinitis progression by week 4 according to
the photographic data is summarized for the predefined standard population in Table 5.
The standard analysis population included all patients who were randomized and who
received at least one dose of study medication and for whom efficacy data was recorded
after randomization and who had no major protocol violations.

Based on the photographic analyses, there was no difference in the proportion of patients
with CMV retinitis progression between the ganciclovir and valganciclovir treated patient
groups. Ten percent of patients (7/70 evaluable patients for ganciclovir and
7/71 evaluable patients for valganciclovir) in each treatment group were assessed as
having progression of CMV retinitis by week 4.

The difference in progression proportions (i.v. ganciclovir minus valganciclovir)
was 0.001, with a 95% confidence interval of -0.097 to 0.100 (Table5). As the lower
boundary of the 95% confidence interval (-0.097) is well above the pre-specified
equivalence value of -0.25, it can be concluded that the efficacy of valganciclovir is
comparable to that of i.v. ganciclovir as induction treatment for newly diagnosed CMV
retinitis.

The majority of patients in both arms (78% ganciclovir; 76% valganciclovir) had a
reduction in CMV retinitis activity (on the WRC 6-grade scale) of 2 or more grades
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between baseline and week 4. Five percent of ganciclovir patients, and 7% of
valganciclovir patients, did not demonstrate areduction in retinitis lesion activity.

Comparable results were also obtained for the ITT population. In this population,
analysis of CMV retinitis progression by week 4 based on photographic assessment
showed there was no difference in the number of patients with CMV retinitis progression
between the ganciclovir and valganciclovir trested patient groups. Nine percent of
patients (7/80) in each treatment group were assessed as having progression of CMV
retinitis by week 4. The difference in progression proportions (i.v. ganciclovir minus
valganciclovir) for the ITT population was 0.001, with a 95% confidence interval of
-0.097 to 0.100.

Table 5 Analysis of CMV Retinitis Progression by Week 4 Based on
Photographic Assessment (Standard Population)

Ro 107- 9070 W/15376 FI NAL DATA
Analysis of First OW Retinitis Progression, based on Photographic Data - 95% Confi dence Intervals
(Standard Popul ati on)

[coY/AVcoV VAV VAV
N=73 N=73

PROGRESSI ON CF RETIN TI'S BY WEEK 4 COVWPARED TO BASELI NE
NON- PROGRESSCR

63 (869 64 (889
PROGRESSCR 7 (109 7 (109
UNEVALUABLE 3 (49 2 (39
TYPE CF PROGRESS ON
MOVEMENT 6 (89 7 (10%
NEW SPOT 1 (19
PR MARY EFFI CACY ANALYS S
PROGRESS| ON' PROPCRTI ON 0. 100 0. 099
NO PROGRESS| ON PRCPCRTI ON 0. 900 0. 901
D FFERENCE | N PROGRESSI ON PRCPCRTI ONS 0. 001
95% CONFI DENCE | NTERVAL (-0.097, 0.100)

Uneval uable = "M ssing’, 'Cannot Gade’ or 'No QW at Basel i ne’
Uneval uabl e patients are excluded fromthe cal culations for the prinmary efficacy analysis

Program : $PRCOD cdp01269/ w15376/ progs95. sas / Qut put :

$PROD cdp01269/ i 15376b/ r epor t s/ progs95T21. sl 7
09FEB2000 13:54 Page 1 of 1

7.11.2.1 Exploratory Subgroup Analyses of Primary Endpoint

Exploratory subgroup analyses found no notable treatment group difference in the
proportion of patients who progressed by week 4 according to use of HIV protease
inhibitors (PI) at baseline, duration of Pl use at baseline, or receipt of new Pl therapy
during the first 4 weeks of the study. In addition, the possible influence of HAART has
been addressed by evaluating changes in three related parameters during the first 4 weeks
of the study (analyses were based on the standard population):

* Antiretroviral medication use
* CD4 lymphocyte counts
e HIV viral load
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The results are presented in Appendix 9. Overall, any impact of HAART during the
randomized phase of the study is generally small, and does not influence the primary
comparison of oral valganciclovir and i.v. ganciclovir induction therapy. The noted
imbalance between groups in the proportion of patients with HIV load increases versus
decreases does not favor the valganciclovir group.

7.11.3 Secondary Efficacy Parameters up to Week 4

7.11.3.1 Proportion of Patients With Progression of CMV Retinitis by
Week 4 — Ophthalm ologi cal Assessm ent

In contragt to the masked assessment of fundus photographs, the unblinded examination
performed by the study ophthalmologists identified a substantially higher proportion of
patients in the valganciclovir arm (12 patients;, 16%) with CMV retinitis progression by

week 4 compared to the ganciclovir arm (1 patient; 1%). Given the more precise and
unbiased nature of the retinal photographic assessment method, the unmasked results

imply a degree of bias on the part of the study ophthalmologists in favor of i.v.
ganciclovir therapy. This is not surprising given the fact that the ophthalmologist was
aware of the patient’s treatment assignment, and may well have been more conservative
in the diagnosis of progression for patients receiving oral valganciclovir, an unproven
therapy, than in their determination of progression for patients receiving i.v. ganciclovir,
the standard induction therapy for CMV retinitis. This phenomenon has been
consistently observed in randomized trials of CMV retinitis using the masked reading of
fundus photographs.

7.11.3.2 Proportion of Patients Achieving a Satisfactory Response to
Induction Therapy by Week 4, Photographic Assessment

A similar proportion of patients in each treatment group were considered to have
achieved satisfactory induction by week 4 [47/61 (77%) in the ganciclovir group;
46/64 (72%) in the valganciclovir group] (Appendix 10). The most common reason for
an unsatisfactory response to induction therapy was a failure to decrease lesion activity
by two or more grades from baseline on the WRC 6-step grading scale [13/63 patients
(21%) in the ganciclovir group; 17/65 patients (26%) in the valganciclovir group].

Of those patients in each treatment group who achieved a satisfactory response to
induction therapy, 64% of patients in the ganciclovir group, and 70% patients in the
valganciclovir group exhibited no retinitis lesion activity at week 8% retinitis lesion

border activity, and a decrease of at least 3 steps on the WRC grading scale between
baseline and week 4, suggesting that the retinitis had responded well to therapy and had
become essentially inactive.

7.11.3.3 Change in Visual Acuity Between Baseline and Weeks 2, 4 and 6

The valganciclovir treatment group included more patients with impaired/severely
impaired visual acuity at baseline. In both treatment groups, there were patients with
improvement and patients with deterioration in visual acuity through week 6

(Appendix 11). There did appear to be a treatment difference early in the induction
phase; by week 2, a higher proportion of patients in the valganciclovir group (12%)
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experienced deterioration in visual acuity compared to the ganciclovir group (1%), which
may reflect baseline differences between the two treatment groups. This treatment group
difference had decreased by week 4, and diminished further by week 6 (proportion of
patients with deterioration at week 6: 5% for ganciclovir arm and 10% for valganciclovir
arm). The majority of patients in both treatment groups experienced either no
deterioration or improvement in their visual acuity between baseline and week 6.

7.11.3.4 Change in Vision Assessment Between Baseline and Weeks 2
and 4

At baseline, the majority of patients in both treatment groups rated their general vision
category as ‘very good’ or ‘good’ and reported having ‘no trouble’ or ‘a little trouble’
with their eyesight. Overall, no marked between-group differences were identified in the
number of patients reporting either an improvement or a deterioration in their general
vision between baseline and weeks 2 and 4.

7.11.4 Secondary Efficacy Parameters During Extension Phase

7.11.4.1 Incidence and Time to First Progression of CMV Retinitis -
Photographic Assessment

The masked photographic assessment of retinitis progression demonstrated that 53% of
patients originally randomized to i.v. ganciclovir (42/80), and 51% of patients originally
randomized to valganciclovir (41/80), experienced progression by the date of clinical
cut-off when death prior to photographic progression was censored at the date of the last
photographic assessment. The mean (median) time to first progression was 219 (126)
days on the ganciclovir arm, and 226 (180) days on the valganciclovir arm. Results of
the Kaplan-Meier analyses of the time to first progression (up to a 360 day cut-off) are
provided in Figure 8. It should be noted that the medians given above for time to
progression in the i.v. ganciclovir randomized patients fell on a plateau portion of the
Kaplan-Meier survival curve, and thus have to be considered imprecise. Using a linear
interpolation method which allows for the apparent plateau in the survival curves, the
estimated median time to progression was 125 days on the ganciclovir arm and 160 days
on the valganciclovir arm.
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Figure 8 Time To First Progression of CMV Retinitis up to Study
Day 360 Where Death is a Censored Event, Based on
Photographic Assessment (ITT Population)

Time to First Progression — Death is a Censored Event (Photographic Data)
Up to 360 days only
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7.11.4.2 Incidence and Time to Progression or Withdrawal — Photogr aphic
Assessm ent

In an attempt to determine the influence on time to progression estimates of the greater
proportion of withdrawals between weeks 4 and 12 observed for the valganciclovir
patients (Section 7.11.1.3), an additional analysis calculated the mean/median time to
progression (as detected by masked photographic assessment) or withdrawal from study.
Seventy-four percent of patients originally randomized to i.v. ganciclovir (59/80) and
76% of patients originally randomized to valganciclovir (61/80) experienced either
progression or withdrawal by the date of clinical cut-off when death prior to photographic
progression was censored at the date of last photographic assessment. The mean
(median) time to first progression or withdrawal was comparable for the two treatment
groups: 192 (102) days on the ganciclovir arm and 184 (112) days on the valganciclovir
arm. Results of the Kaplan-Meier analyses (up to a 360 day cut-off) are provided in
Appendix 12.

7.11.4.3 Incidence and Time to First Progression of CMV Retini tis -
Ophthalm ologi cal Assessment

Based on unmasked ophthalmological assessment, 36/80 patients (45%) in the
ganciclovir group and 43/80 patients (54%) in the valganciclovir group experienced
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progression of retinitis between baseline and clinical cut-off. The mean (median) time
from randomization to first retinitis progression was 233 (337) days in the i.v. ganciclovir
arm and 221 (196) days in the valganciclovir arm. Results of the Kaplan-Meier analyses
of the time to first progression (up to a 360 day cut-off) are provided in Appendix 13.
These results imply a degree of bias on the part of the study ophthalmologists in favor of
I.v. ganciclovir therapy. This can be seen clearly when the Kaplan-Meier analyses for
time to first progression by photography and ophthalmology are presented in the same
graphic. There is good agreement between the times to progression as assessed by
photographs and by ophthalmology for the valganciclovir group (Appendix 14), while the
ophthalmologists generally diagnosed time to progression after photographic assessment
for the ganciclovir group (Appendix 15).

7.11.4.4 Incidence and Time to Development of Contralateral CMV
Retinit is — Photographic A ssessment

By photographic assessment, a comparable proportion of patients in each treatment group
with unilateral CMV retinitis at baseline went on to develop contralateral CMV retinitis
during the study [6/54 (11%) in the ganciclovir arm; 6/52 (12%) in the valganciclovir
arm]. Due to the low numbers recording development of contralateral CMV retinitis, a
median time to occurrence of this event could not be calculated for either treatment

group.

7.11.4.5 Incidence of Extraocular CMV Disease Between Baseline and
Clinical C ut-Off

Only one patient was diagnosed with new extraocular CMV disease between baseline and
clinical cut-off. This patient, who had originally been randomized to valganciclovir,
developed CMV esophagitis on study day 240.

7.11.4.6 Incidence and Time to Deterioration in Visual Acuity B etween
Baseline and Clini cal Cut-Off

A total of 21/80 (26%) patients in the ganciclovir arm and 25/80 (31%) patients in the
valganciclovir arm experienced a deterioration in visual acuity by at least one category
[with the categories defined as normal (up to and including 20/40), impaired (20/50 to
20/120), and severely impaired (20/200 and beyond)] between baseline and clinical
cut-off. Ten patients (13%) in the ganciclovir arm, and 12 patients (15%) in the
valganciclovir arm, exhibited a deterioration in visual acuity by 1 category.
Eleven patients (14%) in the ganciclovir arm, and 13 patients (16%) in the valganciclovir
arm, exhibited a 2-category deterioration in visual acuity. Kaplan-Meier analyses
revealed that patients originally randomized to valganciclovir experienced a slightly
faster time to deterioration in visual acuity by at least one category than their counterparts
originally randomized to i.v. ganciclovir.

7.11.5 Virology Results

At screening, 65% of patients randomized to ganciclovir, and 46% of patients
randomized to valganciclovir, were culture positive for CMV in either blood, urine or
semen (predominantly urine). After 4 weeks of randomized therapy, the proportion of
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CMV culture positive patients had decreased to 6% in the ganciclovir treatment group,
and 7% in the valganciclovir group (Table6). According to qualitative CMV PCR,
51% patients in the ganciclovir arm, and 40% patients in the valganciclovir arm, had
CMV viremia by plasma assay at screening, but by week 4, this had reduced to
3% patients in the ganciclovir arm, and 4% in the valganciclovir arm (Table 7). Among
those patients positive by qualitative assay, the median CMV viral load decreased in the
ganciclovir arm from 3.4 log/mL at screening to 2.6 log/mL at week 4, and decreased in
the valganciclovir arm from 3.6log/mL at screening to 2.6log/mL at week 4
(Appendix 16). After week 4, qualitative PCR detected only a few CMV positive
patients (a maximum of 4 per arm) at any one visit.

Table 6 Overall Status of CMV Cultures at Baseline and Week 4
(ITT Population)
benvei TO2/ cnvc4i T02 Ro 107-9070 W/15376 FI NAL DATA

Sumary of Wine, Blood and Senen OW Qultures at Baseline and Véek 4
(I'TT Popul ati on)

[coV/AVcoY] V&V VA&V

N = 80 N = 80
BASELINE URINE, SEMEN CR BLOD OW OULTURE
PCSl TI VE 46 56502 33 546"2
NEGATI VE 25 (359 38 (549
NOT' KNOMN 9 9
WEEK 4: UR NE, SEMEN CR BLAGDD QW CQULTURE
PCSl TI VE 4 (602 4 (702
NEGATI VE 60 (949 54 (939
NOT' KNOMN 16 22

A patient is recorded as positive if they return a positive result for at

| east one of the tests for Wine, Blood or Seen. |f no positive tests
occur then they are sinmlarly recorded as negative if they have at | east
one negative test result for Wine, Blood or Semen. Percentages are

cal cul ated using the total nunber of negative and positive results for the
treatment group & visit.

Program : $PROD cdp01269/ w15376/ bcnvci . sas/ cnvedi . sas/ Qut put

$PROD cdp01269/ i 15376b/ r epor t s/ benvei TO2. pdr d/ cnve4i TO2. pdrd
17APR2000 7:14 Page 1 of 1

Table 7 Summary of Qualitative PCR Data Obtained with the CMV
AMPLICOR" Test (ITT Population)

Summary of Qualitative Plasma Results (RVB) for OW Viral Load (ITT Popul ati on)

Study Visit [eoV/AV.coY [coVAYcoY] [coVAVcoY VAV VA&V VA&V VA&V VAV VA&V

Pos Neg Not Done Pos Neg Not Done

N = 80 N = 80 N = 80 N = 80 N = 80 N = 80
Screeni ng 39 (519 37 (499 4 31 (409 46 (609 3
Wek 1 21 (319 47 (699 12 18 (249 57 (769 5
Wek 2 11 (169 57 (849 12 11 (169 57 (849 12
ek 3 6 590 63 (919 11 6 g9° 60 (919 14
Wek 4 2 39 68 (979 10 3 49 68 (969 9

Note: Percentages are cal cul ated by dividing by the total nunber of Pos and Neg results for the
visit. Program: /plasma.sas / Qutput : $PRCOD cdp01269/i 15376b/ report s/ pl asmaTOl. pdr d
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8. EFFICACY OF VALGANCICLOVIR — STUDY WV15705

8.1 Study Objectives and Design

This is an open-label, non-comparative study, to evaluate the safety and tolerability of
valganciclovir when given as treatment for previously treated CMV retinitis. The study
also includes the collection of uncontrolled efficacy data, comprising ophthalmology
assessments and measures of vision, but retinal photographs were not taken. Patients
with progression of CMV retinitis could receive multiple cycles of induction and
maintenance therapy, according to best medical judgment. The overall design of study
WV 15705 is represented schematically in Figure 9.

Figure 9 Overall Design of Study WV15705
Previously Treated
CMVR (n=212) Progression
VGCV 900 mgo.d. | CMVR.
Sable CMVR x

: Induction Treatment,
| VGCV,900 mgh.i.d. jg--------------
_____________ x 21 days

Active CMVR i
]
]

8.2 Efficacy Parameters

Study WV 15705 provides the following supportive efficacy data, derived by unblinded
ophthalmological assessment:

* Incidence and time to first progression of CMV retinitis.
* Incidence and time to second progression of CMV retinitis.

* Incidence and time to development of contralateral CMV retinitis (in those patients
with unilateral CMV retinitis at baseline).

* Incidence and time to extraocular CMV disease.
* Incidence and time to deterioration in visual acuity.

As in study WV 15376, progression of retinitis was defined as any new lesions of CMV
retinitis (=% disk area in size), or advancement of the border of any pre-existing lesion
by >750um, along a front o 750 um wide.

8.3 Efficacy Data Analysis in Study WV15705

Due to the single arm, exploratory nature of the study, no statistical tests were planned
and no hypothesis testing was undertaken. All analyses performed were of a descriptive
nature.
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8.4 Efficacy Results Study WV15705

8.4.1 Demography Data And Baseline Disease Characteristics

The overall demographics were similar to study WV 15376 for the 212 patients enrolled
into study WV 15705 (Appendix 17), with the mgjority of patients being male (91%),
with a mean age of 41 years, a mean Karnofsky score of 89, and a mean creatinine
clearance (CrCL) rate of 108 mL/min. The only notable demographic differences
between the two studies were in race and CD4+ T-cell count, with study WV 15376
having a higher proportion of Caucasian patients, and with patients in WV 15705 having a
higher CD4+ T-cell count at study entry (mean 171 cells/uL) than their counterparts in
WV 15376 (mean 56 cells/uL).

As expected, a higher proportion of patients in WV 15705 had bilateral CMV retinitis and
zone 1 involvement at study entry compared with patients in WV 15376. Funduscopic
assessment indicated that of the 212 patients in WV 15705, 53% had unilateral, and 43%
had bilateral retinitis at screening. Thirty-five per cent of patients had CMV retinitis
involving zone 1 in at least one eye. In contrast to WV 15376, only 15 patients (7%) had
active lesion borders a screening.  Thirty-eight patients (18%) had a ganciclovir
intraocular implant in at least one eye at screening, and 31 patients (15%) had a history of
extraocular CMV disease, including CMV esophagitis, gastroenteritis, colitis and
pneumonia.

8.4.2 Efficacy Results Summary

WV 15705 was primarily designed as a safety study, to assess the safety and tolerability
of long-term exposure to valganciclovir. However, uncontrolled, supportive efficacy data
was also collected.

Based on funduscopy by the evaluating ophthalmologist, 36 of the 212 patients (17%)
experienced CMV retinitis progression during the study period. The time at which an
estimated 25% of patients had progressed (first quartile; Kaplan-Meier estimate) was
456 days (15 months). Of the 113 patients with unilateral retinitis at study entry,
7 patients (6%) developed contralateral CMV retinitis.  Thirty-six of the 212 patients
(17%) showed deterioration in visual acuity from study entry by one category (normal,
impaired or severely impaired) at two consecutive visits, or at their last visit.
Fourteen patients (7%) experienced deterioration by two categories. A median time to
deterioration could not be calculated due to the low number of events. According to the
patient subjective vision assessment, there was no apparent difference in vision at sudy
entry and at the last visit prior to clinical cut-off. Five patients (2%) developed
extraocular CMV disease during the course of the study.
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Figure 10 Time to First Progression of CMV Retinitis, Where Death is a
Censored Event (All Patients) — WV15705
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9. ASSESSMENT OF SAFETY IN VALGANCICLOVIR CLINICAL STUDIES

The safety of valganciclovir was assessed in three ways. First, safety outcomes were
compared in the two randomized treatment arms of study WV 15376 during the first 4
weeks of treatment. Second, all safety data from the two valganciclovir therapeutic
studies WV 15376 and WV 15705 were pooled (including data from the first 4 weeks in
study WV 15376) to provide the overall safety profile of valganciclovir in the target
population. Third, longer term safety was evaluated during maintenance level dosing of
valganciclovir in both studies. The valganciclovir maintenance safety data were
compared to the maintenance safety data gathered from prior clinical studies of i.v. and
oral ganciclovir. An overview of the studies included in the safety assessment is
provided in Figure 11. The previous ganciclovir studies are further described in Table 8.
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Overview of Clinical Studies Discussed in the Integrated Safety Summary for Valganciclovir
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Table 8 Description of Ganciclovir Therapeutic Studies Used in the
Comparison of the Known Safety Profile of Ganciclovir with
the Safety Profile of Valganciclovir

Protocol Description

Ganciclovir Therapeutic Studiesfor Comparison

GAN 1697 A randomized, controlled study of intravenous ganciclovir therapy for
peripheral CMV retinitisin patients with AIDS (ACTG 071)
Study conduct: February 1989 e@@mber 1990

GAN 1653 A randomized, controlled study of the efficacy and safety of maintenance
treatment with oral ganciclovir for newly diagnosed CMV retinitis in people
with AIDS
Study conduct: March 1991 — November 1992

AVI 034 A multicenter randomized, controlled study of the efficacy and safety of
maintenance treatment with intravenous and oral ganciclovir in the prevention
of recurrence of CMV retinitis in AIDS patients
Study conduct: June 1991 — February 1993

GAN 1774  Arandomized study comparing the safety and efficacy of two regimens of oral
ganciclovir to intravenous ganciclovir maintenance therapy for CMV retinitis in
people with AIDS who have received prior ganciclovir therapy
Study conduct: June 1991 — August 1993

GAN 041 A multicenter, randomized, double-blind study of the efficacy and safety of
maintenance treatment with oral ganciclovir (3g versus 6g a day) for CMV
retinitis in AIDS patients
Study conduct: December 1993 — JLI995

GAN 2226  Arandomized study comparing the safety and efficacy of three doses of oral
ganciclovir to intravenous ganciclovir for the maintenance treatment of CMV
retinitis in people with AIDS
Study conduct: February 1994 — October 1995

GAN 2304  Arandomized, controlled study of the safety and preventive efficacy of oral
ganciclovir when used in conjunction with an intravitreal ganciclovir implant in
the treatment of CMV retinitis
Study conduct: May 1994 — October 1997

9.1 Extent of Exposure to Trial Treatment

A total of 160 patients were recruited into study WV 15376 over a 26 month enrollment
period, with the first patient entering the study on 29 January 1997 and the last patient on
31 March 1999. Data from 32 months of study conduct, from enrollment of the first
patient on 29 January 1997 to the clinical cut-off on 30 September 1999, are summarized.
At the clinical cut-off, 70% patients in WV 15376 had received more than 6 months trial
treatment, and approximately 15% patients had received more than 18 months of
treatment. The duration of exposure to trial treatment was greater for patients who were
randomized to the ganciclovir arm [mean 346 days (median 310 days)] than for those
randomized to the valganciclovir arm of the study [mean 278 days (median 245 days).
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The median time to withdrawal between study start and clinical cut-off was shorter on the
valganciclovir arm of the study (376 days, versus 419 days on the i.v. ganciclovir arm),
probably as a result of the higher number of withdrawals on the valganciclovir arm
between weeks4 and 12 (14 withdrawals compared with 4 on the ganciclovir arm)
(Section 7.11.1.3).

A total of 212 patients were recruited into study WV 15705 over a 7 month enrollment
period; with the first patient entering the study on 29 April 1998 and the last patient on
24 November 1998. Data from 17 months of study conduct, from enrollment of the first
patient in April 1998 to the clinical cut-off on 30 September 1999, are reported. At
clinical cut-off, 81% patients in WV 15705 had received at least 6 months treatment with
valganciclovir. The average duration of treatment in WV 15705 [mean 333 days (median
372 days)] was longer than in WV 15376.

Exposure times in previous ganciclovir studies were in the range of 60 to 200 days
(0.16-0.55 years per patient), considerably shorter than those in the valganciclovir trials
(about 350 days; 0.88 years per patient).

9.2 Safety Results

9.2.1 Valganciclovir Clinical Pharmacology Studies

Valganciclovir was generally well tolerated and was not associated with any unexpected
adverse events. The most frequently reported adverse events were headache and
gastrointestinal disorders. diarrhea, nausea, dyspepsia, abdominal pain, flatulence. The
majority of adverse eventsin all studies were considered to be either mild or moderate in
intensity.

9.2.2 Adverse Events Reported During Valganciclovir and Ganciclovir
Induction Treatment — Study WV15376

Table 9 presents the adverse events reported during the first 4 weeks of study WV 15376
for valganciclovir compared to i.v. ganciclovir. Diarrhea and oral candidiasis was more
common in the valganciclovir group, and nausea was more common in the i.v.
ganciclovir group.

The most notable difference between the valganciclovir and i.v. ganciclovir treatment
groups during induction treatment in study WV 15376 was the greater incidence of i.v.
catheter-related events reported by the i.v. ganciclovir patients. A total of 9 patients
(11%) in the i.v. ganciclovir group compared to 2 patients (3%) in the valganciclovir
group had one or more adverse events involving venous access. These events included
injection site infection, inflammation, burning, edema of the injection site or line sepsis.
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Table 9 All Adverse Events Reported During Induction Treatment, by
Decreasing Frequency (Overall Incidence = 2%)

Summary of Adverse Events Wth an |ncidence Rate of at Least 2 %by Trial Treatnent

Al Adverse Events

Prot ocol (s): W15376

Anal ysi s: SAFETY Center: ALL CENTERS

SUMWARY CF ALL AEs BY FREQUENCY | NDUCTI QN

Adver se Event (nset between Study Day 1, Qock Tine 00:00 and Study Day 9999, A ock Tine 23:59

Adver se Event VA&V (WA oY
N=79 =79
No. (% No. (%
PYREXI A 10 ( 13) 9 ( 11)
DI ARRHCEA NCS 13 16 8 10
NEUTRCPEN A 9 11 10 13
HEADACHE NOS 7 9 4 5
FATI QE 6 8 3 4
NAUSEA 6 8 11 14
ANAEM A NCB 6 8 6 8
VOM TI NG NCB 6 8 8 ( 10
5 6 4 5
N GHT SWEATS 2 3 -
ABDCM NAL PAI N NOB 3 4 4 5
DERVATI TI'S NCB 4 5 6 g 8%
CRAL CANDI D ASI S 9 11 5 6
APPETI TE DECREASED 4 5 2 3
I NSOW A 2 3 2 3
VI TREQUS FLQOATERS 2 3 3 4
DEPRESSI ON NCs 3 4 1 1
DYSPNCEA 2 E 3; -
I NDECTION SI TE 2 3 3( 4
I NFECTI ON
LEUOCPEN A NCB 1( 1) 4 ( 5)
VENOUS PHLEBI TI S AND - 5( 6)
THROMBCPHLEBI TI S NOS
CONSTI PATI ON 2( 3) 2( 3
PER PHERAL NEURCPATHY - -
NGB
M SI ON BLURRED 1( 1)

Percentages are based on N Percentages not calculated if N < 10.
Mul tipl e occurrences of the same adverse event in one individual counted only once.
AE13 18JUL2000: 20: 11: 33 (pdrd)

9.2.3 Laboratory Data Reported During Valganciclovir and Ganciclovir
Induction Treatment — Study WV15376

Laboratory data obtained during induction treatment were largely comparable between
the valganciclovir and i.v. ganciclovir induction groups in study WV 15376 (Table 10).
However, a higher incidence of anemia (hemoglobin < 8.0 g/dL) was apparent in patients
originally randomized to valganciclovir as the study continued beyond week 4
(Section 9.2.5).
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Table 10 Minimum ANC, Hemoglobin and Platelet Levels and
Maximum Serum Creatinine Values During Induction
Treatment

ae203a24, a25, a26, and a27 - Induction from W15376

\coY IV v
N=79 N=79

ANC (cel I s/ ul)
Uneval uabl e
< 500 5 (6. 4 5 (6.3%
500 to < 750 12 (15. 49 10 12
750 to < 1000 13 (16. 79 19 (24. 1
>= 1000 48 (61.59 45 (57.0

Henogl obi n
Uneval uab
<6.5
6.5 to
8.0 to
>= 9.5

P atelets (cells/ mB)
Uneval uabl e 1 1
< 25000
25000 to < 50000 1
50000 to < 100000 4
>= 100000 7

g/dl)

n(

le
<8.0
<9.5

8 (10.3%
.6% 70 (89.7%

Qeatinine (ng/dl)
Uneval uabl e 1
<= 1.5 78 (100% 76 (96.2%
>1.5t0 25 ZEZ.S0
1 (1. 39

Not e: rTBercent ages refer to nunber of patients exhibiting event out

of nunber of patients for whoma parameter neasurement was avail abl e

and not total patient nunber

Program: $HOME cdp01269/ ae203.sas / Qutput : $HOME cdp01269/reports/ ae203a24. sl 8
10MAY2000 16:13  (pdrd)

9.24 Deaths, Serious Adverse Events and Premature Withdrawals due
to Adverse Events Reported During Induction Treatment

Two deaths occurred during the randomized phase of study WV 15376, one patient in the
ganciclovir treatment group died as a result of lymphoma, and one patient in the
valganciclovir group died as a result of cardio-respiratory arrest (secondary to
Pneumocystis carinii pneumonia). Both desths were considered unrelated to sudy drug.

A total of 42 serious adverse events were reported during the randomized phase of the
study. Of these events, 29 were reported by 19 (24%) patients in the ganciclovir
treatment group, and 13 were reported by 8 (10%) patients in the valganciclovir group.
The most common serious adverse events were infections and infestations (experienced
by 11 patients in the ganciclovir group, and 1 patient in the valganciclovir group), general
disorders (6 patients in the ganciclovir group, and 3 in the valganciclovir group) and
disorders of the blood and lymphatic system (3 patients in the ganciclovir group, and 1 in
the valganciclovir group).

In the ganciclovir treatment group, there were 4 treatment-related serious adverse events:
1 due to sepsis (considered probably related), 2 due to neutropenia (both considered
probably related), and 1 due to pancytopenia (considered possibly related). In the
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valganciclovir treatment group, 8 serious adverse events occurred which were considered
related to trial treatment. One of these events (neutropenia) was considered probably
related to treatment with valganciclovir, whilst 4 were considered possibly related
(hypoesthesia, pain in limb, hypoglycemia, and collapse), and 3 were considered
remotely related (depression, hypotension, and bradycardia).

Only 1 patient withdrew from the study during the randomized phase as a result of an
adverse event. The patient was randomized to i.v. ganciclovir and withdrawal was due to
neutropenia, severe in intensity and possibly related to treatment with ganciclovir.

9.25 Laboratory Data Reported Between Baseline and Clinical Cut-off
in Study WV15376

The minimum ANC, hemoglobin level and platelet count recorded in study WV 15376
between baseline and clinical cut-off is summarized by randomized treatment group in
Table 11. The distributions of minimum ANC and minimum platelet count were similar
between the two randomized trestment arms, however, a higher proportion of patients
originally randomized to valganciclovir had a minimum hemoglobin level of < 8.0 g/dL
compared with patients originally randomized to i.v. ganciclovir.

A total of 36 (23%) patients experienced anemia (defined as a hemoglobin level of
<8.0¢g/dL) during study WV15376. There were insufficient numbers of events to
calculate a median time to first incidence of anemia, however, from a graphical
presentation of the results (Appendix 18) it appears that the incidence of anemia was
higher in the valganciclovir group during the long term extension phase. Risk assessment
calculations for time to anemia show a higher risk of anemia (hemoglobin < 8.0 g/dL)
amongst those patients originally randomized to valganciclovir, however there is
considerable overlap in the confidence limits for the survival estimates for both treatment
arms. |If this does reflect a true difference, the explanation is unclear, as all patients
received valganciclovir after week 4.
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Table 11 Minimum ANC, Hemoglobin and Platelet Levels and
Maximum Serum Creatinine Values Reported During Study
WV15376

ae03L24, L25, L26 and L27 Ro 107-9070 W/15376 FI NAL DATA

Laboratory Paraneter Values During Treatment (Safety Popul ation)

[caVAVeoV VAV V&V Al Patients
N=79 N=79 N=158
ANC (cel I s/ uL)
< 500 20 (25.3% 18 (22.89 38 (24.1%
500 to < 750 22 27. 89 16 20. 39 38 24. 19
750 to < 1000 15 19. 09 19 24. 19 34 21. 59
>= 1000 22 27. 89 26 32. 99 48 30. 49
Henogl obin (g/dl)
<6.5 6 7.69 10 12. 79 16 10. 19
6.5t0<8.0 7 8. 99 13 16. 59 20 12. 79
8.0to < 9.5 24 30. 4% 13 16. 59 37 23. 49
>= 9.5 42 (53.2% 43 (54.49 85 (53.8%
P atelets (cells/uL)
< 25000 4 (5. 19 2 (2.5% 6 (3.89%
25000 to < 50000 4 5.1% 6 7.6% 10 6. 3%
50000 to < 100000 21 26. 602 13 16. 502 34 21, 502
>= 100000 50 63. 39 58 73. 49 108 (68. 49
Qreatinine (ny/dL)
<= 1.5 71 (89.99 74 (93.79 145 (91. 89
>1.5t0 2.5 6 7.69 4 5.19 10 g6.3°
> 2.5 2 2.59 1 1. 39 3 1. 99

Program : $PROD cdp01269/ w15376/ ae03. sas / Qut put : $PROD cdp01269/i 15376b/ r eport s/ ae03L24. sl 8
17MAR2000 12: 07 (pdr d)

9.2.6 Adverse Events Reported During Valganciclovir Studies
WV15376 and WV15705

This section summarizes the pooled adverse event and laboratory data from
valganciclovir studies WV 15376 and WV 15705. The analysis includes all adverse event
data from study start to the common clinical cut-off of 30 September 1999, and includes
data from the initial four week randomized treatment period in study WV 15376.

The most common adverse event was diarrhea, reported by 38% of patients during the
studies (Table12). Other frequent gastrointestinal events included nausea (25%),
vomiting (20%) and abdominal pain (13%). The opportunistic infection, oral candidiasis,
was reported in 20% of patients. Other common infections included sinusitis (10%) and
nasopharyngitis (10%). Disorders of the blood and lymphatic system were also common
with 24% and 22% of patients experiencing neutropenia and anemia, respectively.
Frequently reported general disorders included pyrexia (26%) and fatigue (20%). The
most common neurological disorders were headache (18%) and insomnia (14%).
Dermatitis, cough and retinal detachment were reported in 18%, 16% and 13% of
patients, respectively. The majority (2808/3381, 83%) of adverse events reported were
considered by the investigator to be of mild or moderate intensity, and unrelated to study
treatment (2888/3555; 81%).
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Table 12

Summary of Adverse Events Wth an Incidence Rate of at Least 10 %by Trial Treatnent

Al Adverse Events

Protocol (s): W15376 W/15705

Anal ysi s: SAFETY . ALL CENTERS

SUWARY CF ALL AEs BY H (ALL)

Adver se Event (nset between Study Day 1, Qock Tine 00:00 and Study Day 9999, A ock Tine 23:59

Adver se Event \YcoY

N = 370

No. (%
D ARRHCEA NOCS 139 38
PYREX A 97 26
NAUSEA 92 ( 25
NEUTRCPEN A 89 24
ANAEM A 81 22
CRAL CANDI D ASI S 74 20
VOM TI NG NCB 74 ( 20
FATI QE 73 20
HEADACHE NOS 68 18
DERVATI TI S NCs 66 18
COUCH 60 ( 16
I NSOW A 51 14

SINUSITI S NOB
NASCPHARYNG TI S

Percentages are based on N Percentages not calculated if N < 10.
Mul tipl e occurrences of the same adverse event in one individual counted only once.
AE13 15MAR2000: 20: 18: 02 (pdrd)

9.2.7 Laboratory Data Reported During Valganciclovir Studies

WV15376 and WV15705

The most common marked laboratory shift (defined as a shift from ACTG Grade O to
Grade 3 or 4, or from ACTG Grade 1 to Grade 4) that occurred during the valganciclovir
therapeutic studies was a reduction in the absolute neutrophil count (ANC), experienced
by atotal of 81 patients (22%) (Table 13). Marked reductions in the level of hemoglobin
were observed in 48 patients (13%), and of platelets in 20 patients (6%). Other marked
shifts included elevations in the enzymes AST (SGOT) (15 patients), ALT (SGPT)
(19 patients), GGT (25 patients) and alkaline phosphatase (6 patients).

Table 13 Marked Shifts From Baseline in Key Laboratory Parameters
During Valganciclovir Therapeutic Studies in AIDS Patients
L aboratory Parameter Valganciclovir 900 mg
(n =370
Hemoglobin Low 48 (13%)
Platelets Low 20 (6%)
ANC Low 81 (22%)
AST (SGOT) High 15 (4%)
Alkaline Phosphatase High 6 (2%)
ALT (SGPT) High 19 (5%)
GGT High 25 (7%)
BUN High 0
Credtinine High 1 (<1%)

Note: percentagesin table refer to number of patients exhibiting event out of the
number of patients for whom a parameter measurement was available, and not

total patient number.

FDA Advisory Committee Briefing Document - 51



FDA Advivory Committee
valganciclovir (Ro 107-9070) Briefing Document

The minimum absolute neutrophil count (ANC), minimum hemoglobin level, minimum
platelet count and maximum serum creatinine level recorded for each patient during the
valganciclovir therapeutic studies are summarized in Table 14.

Fifty percent of patients had a minimum ANC value no lower than 1000 cells/uL during
the studies, with the remaining patients being equally divided between the ranges 750 to
1000 cells/uL, 500 to 750 cellgpl, and < 500 cellguL. Overall, 16% of patients
experienced Grade 4 neutropenia (ANC < 500 cells/uL).

A minimum hemoglobin value 29.5 g/dL was recorded for 257 of the 370 patients
(70%). Seventeen percent of patients had a hemoglobin value < 8.0 g/dL, and 25 patients
(7%) experienced a Grade 4 hemoglobin level of < 6.5 g/dL.

For the majority of patients, the minimum platelet count was greater than 50,000 /pL, and
serum creatinine levels did not exceed 1.5 mg/dL.

Most patients who experienced clinically significant cytopenias during treatment with
valganciclovir had recovery of cell counts following interruption of study drug.
However, there were 5 patients with severe cytopenia involving one or more cell lines
(4 in study WV 15705 and 1 in study WV 15376) who died without documented recovery
of peripheral blood cell counts. In only one case did the investigator assess the death as
related to study drug.
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Table 14 Minimum ANC, Hemoglobin and Platelet Levels and
Maximum Serum Creatinine Values During Valganciclovir
Therapeutic Studies in AIDS Patients

M ni mum ANC, M ni num Henogl obin, M ni num M at el et

and Maxi mum Serum Creati nine Val ues During Treat nent
- Al fromWwi15376 & W/15705

\VeeY
N=370
M ni mum ANC (cel | s/ pL)
< 500 60 (16.29
500 to < 750 62 (16. 89
750 to < 1000 63 (17.09
>= 1000 185 (50. 09
M ni num Herrogl obi n (g/dL)
<6.5 25 (6.89
6.5t0 <80 37510.00
8.0to <9.5 51 (13.89
>= 9.5 257 (69. 59
MnimumPl atel ets (cells/uL)
Uneval uabl e
< 25000 10 2. 79
25000 to < 50000 18 (4.99
50000 to < 100000 77 EZO. 99
>= 100000 264 (71.59
Maxi mum Serum Q eat i ni ne (ng/ dL)
<=1.5 587. 69
>15t025 40 10. 89
> 2.5 6 (1.69

Note: percentages refer to nunber of patients exhibiting
event out of nunber of patients for whoma paraneter
neasurenent was avail able and not total patient nunber
Program: $HOME cdp01269/ ae203. sas

Qut put : $HOWE cdp01269/ r eport s/ ae203d24/ ae203d25/ ae203d26/ ae203d27. pdrd
10MAY2000 16: 13 Page 1 of

9.2.8 Deaths, Serious Adverse Events and Premature Withdrawals due
to Adverse Events Reported During Valganciclovir Studies
WV15376 and WV15705

Deaths reported for patients participating in the valganciclovir therapeutic studies in

AIDS patients, or which came to the attention of the investigator within 30 days after

each patient’s cessation of study drug, up to the clinical cut-off of 30 September 1999,
are summarized by cause of death in Appendix 19. One female patient developed fatal
bone marrow depression (medullary aplasia) after dosing that was at least 10-fold greater
than recommended for the patient’s degree of renal impairment. The cause of death was
severe thrombocytopenia and hemorrhage.

The most frequently reported serious adverse events were neutropenia, pyrexia and
anemia (6% incidence), followed IBneumocystis carinii pneumonia and non specified
pneumonia (5%). The most common serious adverse events considered by the
investigator to be related to study treatment were neutropenia (6%), anemia (5%) and
pancytopenia (2%).

Forty patients (11%) withdrew prematurely from the valganciclovir studies due to clinical
adverse events. The main adverse events leading to withdrawal were anemia,
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neutropenia, leukopenia, thrombocytopenia and pancytopenia (15 patients, 4%),
gastrointestinal disorders including: diarrhea, vomiting, nausea, abdominal pain and
gastric hemorrhage (6 patients, 2%), and infections and infestations, notably pneumonia,
PCP and HIV infection (7 patients, 2%).

9.2.9 Adverse Events Reported During Valganciclovir Maintenance
Treatment, Comparison With Prior Ganciclovir Studies

In this section, the safety results reported in the two valganciclovir therapeutic trials are
compared to safety results from prior ganciclovir studies of i.v. and oral ganciclovir
maintenance trestment. It should be noted that the valganciclovir and ganciclovir studies
were conducted several years apart, with differing patient populations, and different
durations of treatment exposure. The comparisons below should be considered with
these caveats in mind.

Appendix 20 compares pooled adverse event data reported during valganciclovir
maintenance treatment (studies WV 15376 and WV 15705 combined) to pooled adverse
event data reported during i.v. and oral ganciclovir maintenance treatment, and oral
placebo plus ganciclovir implant data. All adverse event data from study WV 15705 are
pooled with maintenance adverse event data from WV 15376 (excluding the first 4 weeks
of adverse events reported in study WV 15376).

The most frequently reported adverse events during maintenance trestment for all
treatment groups, including placebo + implant, were pyrexia, diarrhea, neutropenia,
nausea, fatigue, anemia, headache, cough and vomiting (Appendix 20). The adverse
events reported more frequently in the combined valganciclovir maintenance treatment
group relative to i.v. and oral ganciclovir were oral candidiasis, dermetitis, insomnia and
retinal detachment. However, oral candidiasis and dermatitis were reported with a
similar frequency in the oral ganciclovir 6 g and 4.5 g groups, respectively. Diarrhea was
reported with a greater frequency in the valganciclovir patients compared to i.v.
ganciclovir, but with a similar frequency to oral ganciclovir. Neutropenia was reported
with similar frequency in the valganciclovir group compared to all ganciclovir groups.
There were aso no notable differences in the frequency of anemia among the
valganciclovir and ganciclovir groups in this analysis. Pancytopenia (reported as an
adverse event, not based upon laboratory data) was reported in 2% of valganciclovir
treated patients and in 1 to 2% of those receiving ganciclovir.

9.2.10 Laboratory Data Reported During Valganciclovir Maintenance
Treatment, Comparison With Prior Ganciclovir Studies

The proportion of patients with Grade 4 neutropenia (ANC < 500 cellg/uL) or Grade 3/4
anemia (hemoglobin < 8.0 g/dL), based on minimum ANC and hemoglobin levels
recorded during treatment, was similar for the valganciclovir and prior i.v. ganciclovir
treatment groups (~20%). The proportion of patients exhibiting Grade 4 anemia
(hemoglobin < 6.5 g/dL) was higher for the valganciclovir patients (7%) than in the oral
and placebo groups from prior studies (1-3%) (Appendix 21).
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9.2.11 Special Safety Considerations

No new toxicities or clinical observations were observed during treatment with
valganciclovir that have not been observed during treatment with i.v. or ora ganciclovir.
Valaciclovir, a valyl ester prodrug of aciclovir, when given a high doses to
immunocompromised patients, has been associated with a serious clinical syndrome
recognized as hemolytic uremic syndrome / thrombotic thrombocytopenia purpura
(HUS/TTP), a complex pathology characterized by a consumptive coagulopathy. No
signs or symptoms of HUS/TTP were observed in any patient during the valganciclovir
therapeutic studies, although all investigators were alerted to observe carefully for this
possible complication. HUS/TTP causes schistocytos's of circulating erythrocytes. Red
blood cell morphology was assessed as part of the routine laboratory testing in both
studies. Five patients each had a single report of schistocytosis, however all 5 patients
had no other clinical manifestations of HUS/TTP at any time during the studies.

10. DATA FROM 4 MONTH SAFETY UPDATE

Safety information from the completed clinical pharmacology studies and the ongoing
studiesin AIDS patients, up to a clinical cut-off of 30 September 1999 were presented in
the original NDA submission. The 4 month safety update provides an expanded
summary of the safety of valganciclovir in AIDS patients (studies WV15376 and
WV 15705), up to aclinical cut-off of 30 April 2000.

There were no differences between the two cut-off dates, in terms of the types of adverse
events reported. There were minor increases in the frequencies of the most common
adverse events (Appendix 22), and laboratory abnormalities (neutropenia, anemia and
thrombocytopenia)(Appendix 23), consistent with the extended safety reporting period in
this patient population. The increase in the drug exposure, in terms of mean days of drug
treatment, increased by approximately 34% (mean/median duration of exposure: 429 and
493 days, respectively), and the total number of adverse events increased by 23%
between the two cut-off dates.

The overall safety profile of valganciclovir is consistent with that reported in the original
NDA submission, and is similar to that reported for systemic ganciclovir. Continued
usage of valganciclovir by this patient population did not lead to any major changes in
either the type or the incidence of adverse events or laboratory abnormalities. There were
no indications of any late or delayed toxicities that appeared with the additional dosing
and follow-up. The conclusions derived from this patient population at the time of the
original safety cut-off therefore remain valid at the update clinical cut-off date.
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11. BENEFIT/RISK SUMMARY

Based upon masked assessment of retinal photographs, orally administered valganciclovir
induction treatment of newly diagnosed CMYV retinitis is associated with a progression
rate which is the same as that of i.v. ganciclovir induction treatment. The 95%
confidence interval for the difference in the proportion of patients with progression is:
(-0.097, 0.100). In addition, oral valganciclovir induction treatment is comparable to i.v.
ganciclovir in terms of achieving a satisfactory response to induction treatment
(proportion of patients with satisfactory induction : 0.72 versus 0.77, respectively).

Patients with newly diagnosed CMV retinitis taking oral valganciclovir maintenance
treatment following valganciclovir induction therapy were found to have a median time
to progression of CMV retinitis of 160 days. This is considerably longer than has been
seen historically with i.v. or oral ganciclovir maintenance trestment and is at least
partially due to the effects of HAART.

Valganciclovir induction treatment causes a clinical antiviral response similar to i.v.
ganciclovir as measured by both CMV culture and plasama CMV DNA PCR. The
reduction in viremia persists during maintenance therapy.

A simplified valganciclovir dose regimen (two tablets once daily) will provide for greater
convenience and improved adherence to long-term maintenance treatment compared to
other anti-CMV drugs. It is expected that valganciclovir will significantly improve
quality of life for patients with CMV retinitis.

All of the drugs approved for the trestment of CMV retinitis have narrow therapeutic
margins and carry known risks and toxicities. For each drug these risks must be balanced
with the benefits of treatment in order to establish the clinical usefulness of each therapy.
Adverse events and laboratory abnormalities seen with oral valganciclovir and i.v.
ganciclovir during induction treatment in study WV 15376 were directly compared. The
risks associated with valganciclovir maintenance treatment were assessed using data from
both valganciclovir clinical studies and from prior experience with ganciclovir.

Induction treatment with valganciclovir results in fewer adverse events related to i.v.
access than i.v. ganciclovir, including fewer i.v. injection site adverse events. In addition,
serious adverse events during the first 4 weeks of treatment were reduced by at least 50%
(24% of patients in the i.v. ganciclovir group compared to 10% of patients in the
valganciclovir group).

Compared to i.v. ganciclovir induction trestment however, valganciclovir is associated
with an increased frequency of diarrhea (16% versus 10%), and ora candidiasis
(11% versus 6%). However, these are not of sufficient severity to require dose
interruption. During valganciclovir maintenance treatment the frequency of reversible
grade 3 or 4 cytopenia is about the same as with i.v. ganciclovir: neutropenia
(ANC < 500/uL), 15%; anemia (hemoglobin < 8.0 g/dL), 16%; thrombocytopenia
(< 25,000/pL), 3%.

Persistent or irreversible pancytopenia occurs occasionally in patients taking i.v. and ora
ganciclovir. Pancytopenia is also observed with valganciclovir treatment. The overall
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frequency of persistent pancytopenia in the valganciclovir studies was 1-2%, not
dissimilar from ganciclovir [5].

Errors in prescribing, dispensing, or dose administration are potential risks of treatment
with valganciclovir. There is a risk of overdose when patients are switching from oral
ganciclovir to valganciclovir maintenance treatment (12 or 6 capsules versus 2 tablets per
day, respectively). In the worst scenario this would result in a six-fold valganciclovir
overdose, which taken for several days could result in life-threatening hematologic
toxicity. In addition, given the convenience of oral administration, it will be easier for
physicians to extend the 21 day induction treatment period, which may also result in
additional toxicity. Precautionary measures in the form of patient, pharmacist and
physician education, label warnings and special notations on the final consumer container
are planned.

Ganciclovir is excreted primarily via the kidneys, and ganciclovir blood levels are
sensitive to changes in renal clearance. For a variety of reasons patients receiving
valganciclovir may have a decreased creatinine clearance (< 60 mL/min) which requires a
reduction in dose. Failure to detect the reduction in creatinine clearance or failure to
reduce the dose will cause arelative overdose with potentially serious consequences.

Following dosing with valganciclovir, the maximum systemic exposure of a patient to the
parent compound valganciclovir is about 1-2% that of the ganciclovir exposure.
Although the safety profile of valganciclovir is consistent with the known adverse event
profile of ganciclovir, as with any new drug there is arisk that one or more uncommon,
drug-related toxicities associated with the valyl ester modification could be observed as
larger numbers of patients are dosed.

Because the active moiety of valganciclovir is ganciclovir, with valganciclovir treatment
there is the risk of carcinogenesis, mutagenesis, teratogenesis, or decreased
spermatogenesis.

12. CONCLUSION

Valganciclovir, an ora prodrug of ganciclovir with high bioavailability provides an
effective and convenient treastment for CMV retinitis. The safety profile is comparable to
that of ganciclovir, with the significant benefit of reduced morbidity associated with i.v.
ganciclovir administration.

FDA Advisory Committee Briefing Document - 57



FDA Advivory Committee
valganciclovir (Ro 107-9070) Briefing Document

13.

REFERENCES

Brown F, Georgiou P, Cosson V, Banken L and Sudlow R.
Human Pharmacokinetics and Bioavailability Summary for Valganciclovir.
Research Report W-144123. July 2000.

Stempien MJ, Douglass W, Buhles W, Georgiou P, Macey K, Robinson C,
Rutherford R, Sudlow R, Wills S and Woodlief A.

Clinical Study Report: Protocol WV 15376: A randomized, controlled
comparison of the safety and efficacy of Ro 107-9070 (valganciclovir) vs. i.v.
ganciclovir as induction therapy for the treatment of newly diagnosed
cytomegalovirus retinitis.

Research Report W-144125, August 2000.

Buhles W, Saywell K, Lilly-Hersley, J, Marshall D, Spooner K and Wright N.
Clinical Study Report: Protocol WV 15705: An open label study of the safety
and tolerability of valganciclovir, an oral pro-drug of ganciclovir, for the
treatment of cytomegalovirus retinitis in subjects with AIDS.

Research Report W-144126, August 2000.

Georgiou P, Cosson V and Sudlow R.

Pharmacokinetic analysis of aphase |11 study comparing 3 doses of oral
ganciclovir to i.v. ganciclovir for the maintenance treatment of CMV retinitis
in AIDS patients.

Protocol GANS 2226, Research Report W-144207, July 2000.

Buhles W, et al.

Integrated Summary of Safety for Valganciclovir in the Treatment of CMV
Retinitisin AIDS Patients.

Research Report W-144199. August 2000.

Craig C.
Non-Clinical Virology Summary of Ganciclovir in Support of Valganciclovir.
Research Report W-1001151, September 2000.

Malcolm SL.
Analyti