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2.7.42.1.2.5 Analysis of Adverse Experiences by Organ System or Syndrome in
Phase II and Phase III Studies

Metabolic Disorders

Dyslipidemias, lipodystrophy, and hyperglycemia are common metabolic complications
of antiretroviral therapy [Ref. 5.4: 269, 270, 307, 310, 323, 433, 434, 435, 442]. In the
MK-0518 development program, in addition to collecting these occurrences as adverse
experiences, fasting lipids and glucose were monitored routinely in all studies and
abnormalities are reported according to the DAIDS toxicity grading criteria as described
in [Sec. 2.7.4.3]. In addition, body circumference measurements were collected in the
Phase II studies, Protocols 004 and 005, according to the method of the ACTG [Ref. 5.4:
457]and were reported in the Original Application.

Dyslipidemias

Protocol 004 is a dose-ranging study conducted in treatment-naive patients for which
there are 48-week follow-up data; after week 48, all MK-0518 doses were changed to 400
mg b.i.d. This study used a fixed nucleoside regimen in the combination therapy, which
allowed clearer delineation of the potential of MK-0518 to cause dyslipidemia. In
Protocol 004, during the SUR period, similarly low rates of metabolic adverse
experiences were reported across all treatment groups as in the Original Application.
Objective assessment of fasting lipids was performed using predefined limits of change
according to the DAIDS toxicity criteria [Sec. 2.7.4.3.4]. During the SUR period there
was a single Grade 3 abnormality (LDL cholesterol) and no Grade 4 lipid abnormalities
in the MK-0518 group, these low rates are similar to the Application data. There is no
update on the mean change from baseline and mean percent change from baseline in
fasting lipids. These data suggest that MK-0518 is not associated with lipid
abnormalities [Ref. 5.3.5.1: P004].

The data in treatment-experienced patients receiving MK-0518 400 mg b.i.d. or placebo
(each with OBT) from Protocol 005 and the Phase III studies indicate that the frequency
of dyslipidemias reported by investigators as adverse experiences and the frequency of
lipid abnormalities reaching Grade 3 or 4 according to the DAIDS toxicity criteria,
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were generally similar in the MK-0518 plus OBT groups for the Cumulative period and
the Application period, as shown in [Sec. 2.7.4.2.1.2.1.2], [Sec. 2.7.4.3.2], and [Sec.
2.7.4.3.4]. Tt should be noted that interpretation of lipid changes in this population is
difficult.

In summary, available data suggest MK-0518 does not appear to be associated with
serum lipid abnormalities.

Lipodystrophy/ Lipeatrophy

As presented in the Original Application, data from Protocols 004 and 005, data suggest
that MK-0518 is not associated with lipodystrophy over a period of 48 weeks.

In the Original Application period, in treatment-experienced patients receiving MK-0518
400 mg b.i.d. or placebo (each with OBT) from Protocol 005 and the Phase III studies,
the frequency of lipodystrophy or lipoatrophy reported as adverse experiences was low
(<1%) in both treatment groups. In the SUR period, there were no additional cases of
lipoatrophy reported for this cohort. The number of patients with adverse experiences of
lipodystrophy during the Cumulative period was 1.4% (7/507) of patients as compared to
0.8% (4/507) of patients during the Original Application period.

In summary, available data suggest MK-0518 is not associated with lipodystrophy or
lipoatrophy.

Hyperglycemia

Fasting glucose was also routinely monitored in all studies. Hyperglycemia and diabetes
mellitus were infrequently reported as adverse experiences in Protocol 004 and Protocol
005 in the Original Application. In the treatment-experienced MK-0518 400 mg b.i.d.
cohort, hyperglycemia was reported as a clinical adverse experience in 0.4% (2/507) of
patients in the MK-0518 group during the Cumulative Period as compared to 0.2%
(1/507) during the Original Application period. Diabetes mellitus was reported in 1.0%
(5/507) of patients on MK-0518 in both Cumulative and Original Application periods.

As reported in [Sec. 2.7.4.3], based upon the objective assessment of predefined limits of
change, the rates of Grade 3 fasting hyperglycemia in treatment-experienced patients
remained low; 1.4% for the MK-0518 group in the Cumulative Period vs. 1.0% for the
MK-0518 group in the Original Application. No Grade 4 hyperglycemia was reported.

In summary, available data suggest MK-0518 is not associated with fasting
hyperglycemia.
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Central Nervous System (CNS) Adverse Experiences
No update is provided on CNS adverse experiences.
Rash

Rash was specifically examined as an umbrella term that included all terms reported for
rash (i.e., rash, rash follicular, rash generalised, rash macular, rash maculo-papular, rash
papular, and rash pruritic) both overall and for those rashes considered by the investigator
to be drug-related. The number (%) of patients with these specific clinical AE terms of
rash (incidence >0% in one or more treatment groups) is presented for the Cumulative
period in [Appendix 2.7.4: 54] and for the Original Application period in [Appendix
2.7.4: 55], for the treatment-experienced MK-0518 400 mg b.i.d. double-blind cohort.
The number (%) of patients with specific clinical AE terms of drug-related rash
(incidence >0% in one or more treatment groups) is presented for the Cumulative period
in [Appendix 2.7.4: 56] and for the Original Application period in [Appendix 2.7.4: 57].
Listing tables are provided for the Cumulative period for all rash in [Appendix 2.7.4: 58]
and for drug-related rash [Appendix 2.7.4: 59]. New data from the SUR period are
bolded in the listing tables.

Double-Blind Period

For the MK-0518 group, the overall proportion of patients with rash (including related
terms) was 7.9% (40/507) in the Cumulative period as compared to 6.7% (34/507) in the
Original Application period. During the Cumulative period for the MK-0518 group, one
of the new rashes was considered drug-related by the investigator; there were no
discontinuations due to rash, and no rashes were reported as serious adverse experiences.

Two (2) patients in the MK-0518 group (ANs 7053 and 8372) who had previously
reported a rash during the Original Application period, reported another rash during the
SUR period. Both of these rashes were of mild intensity, neither were drug related, and
neither resulted in interruption of study therapy.

During the SUR period, 6 new patients reported rashes (ANs 15055, 15065, 16257,
16365, 16409, and 15103). All 6 rashes were of mild intensity, only one was reported as
drug-related (in AN 16409), and none resulted in interruption of study therapy.

Investigators consider various clinical aspects of a rash in assessing its potential drug
relationship such as localization, distribution, and appearance. Therefore, it is
appropriate to consider the rash terms based on assessment of drug relationship. As
shown in for the Cumulative Period in [Appendix 2.7.4: 56] and for the Original
Application period in [Appendix 2.7.4: 57], in the MK-0518 group, the proportion of
patients with drug-related rash was 2.2% (11/507) in the in the Cumulative Period and
2.0% (10/507) in the for the Original Application period.

AN 16409 was the one patient in the MK-0518 group who reported a drug-related rash
during the SUR period. The rash was mild in intensity and did not result in study therapy
interruption.
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OLPVF phase

The number (%) of patients in the OLPVF phase with specific clinical AE terms of rash
(incidence >0%) is presented for the Cumulative Period in [Appendix 2.7.4: 60] and for
the Original Application period in [Appendix 2.7.4: 61]. A corresponding listing table
for the Cumulative Period is presented in [Appendix 2.7.4: 62] with new data during the
SUR period bolded.

There was one patient (AN 3867) who reported a macular rash (duration of 1 day) during
the OLPVF phase in the Original Application period, but during the SUR period, the
adverse experience term was changed to “skin discoloration”, so this patient does not
appear on the counts and listing tables for the Cumulative Period.

There were 7 new patients reporting rash during the SUR period (ANs 8301, 7120, 8299,
5019, 16247, 16234, and 16399). Of the 7 new patients reporting rash in the SUR period,
4 were considered drug-related (for ANs 8301, 7120, 15019, and 16399). Of the 4
patients, only 1 patient interrupted study therapy (AN 16399), and the investigator
reported that the rash was related to the OBT of delavirdine, which was discontinued as
part of the patient’s OBT. The severity of the rashes was considered by the investigator
to be mild to moderate for all MK-0518 patients in the OLPVF phase. Study therapy
with MK-0518 was not discontinued due to the rash for any of the 7 patients.

One additional patient (AN 7025) who reported a rash in the Original Application period,
reported another rash in the SUR period. Both rashes were reported during the OLPVF
phase. This rash was of moderate intensity, was not drug-related, and did not result in
interruption of therapy.

Darunavir in OBT

Because of a serious adverse experience of rash reported in the Original Application from
an ongoing Phase I study of MK-0518 with darunavir and ritonavir, and the frequent use
of darunavir in OBT in the Phase Il studies, similar counts and listing tables were
examined for rash as an umbrella term, overall and drug-related, based on whether or not
the patient used darunavir in OBT in the treatment-experienced MK-0518 400 mg b.i.d.
double-blind cohort. In this cohort in the Cumulative Period, there were 294 patients
who used darunavir in OBT and 495 patients who did not.

The number (%) of patients with these specific clinical AE terms of rash (incidence >0%
in one or more treatment groups) among patients who used darunavir in OBT, is
presented for the Cumulative period in [Appendix 2.7.4: 63] and for the Original
Application period in [Appendix 2.7.4: 64], for the treatment-experienced MK-0518 400
mg b.i.d. double-blind cohort. A corresponding listing table is provided for the
Cumulative period in [Appendix 2.7.4: 65]. New data from the SUR period are bolded in
the listing tables.
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The number (%) of patients with specific clinical AE terms of drug-related rash
(incidence >0% in one or more treatment groups) among patients who used darunavir in
OBT, is presented in [Appendix 2.7.4: 66] and for the Original Application period in
[Appendix 2.7.4: 67], for the treatment-experienced MK-0518 400 mg b.i.d. double-blind
cohort. A corresponding listing table is provided for the Cumulative period in [Appendix
2.7.4: 68]. New data from the SUR period are bolded in the listing tables.

For the MK-0518 group, among patients who used darunavir in OBT, the overall
proportion of patients with rash was 13.5% (26/193) in the Cumulative Period and was
10.4% (20/192) in the Original Application period. Note: One (1) patient added
darunavir to his/her OBT regimen during the SUR period, thus explaining the difference
in the denominator for the 2 periods.

In the MK-0518 group, the proportion of patients with drug-related rash among patients
who used darunavir in OBT for the MK-0518 group was 3.1% (6/193) in the Cumulative
period and was 2.6% (5/192) in the Original Application period. The one additional
drug-related rash (in AN 16409) was non-serious, mild in intensity, and did not result in
discontinuation of study therapy.

For comparison, the number (%) of patients with these specific clinical AE terms of rash
(incidence >0% in one or more treatment groups) among patients who did not use
darunavir in OBT, is presented for the Cumulative Period in [Appendix 2.7.4: 69] and for
the Original Application period in [Appendix 2.7.4: 70], for the treatment-experienced
MK-0518 400 mg b.i.d. double-blind cohort. A corresponding listing table is provided
for the Cumulative period in [Appendix 2.7.4: 71]. New data from the SUR period are
bolded in the listing tables.

The number (%) of patients with specific clinical AE terms of drug-related rash
(incidence >0% in one or more treatment groups) among patients who did not use
darunavir in OBT, is presented for the Cumulative Period in [Appendix 2.7.4: 72] and for
the Original Application period in [Appendix 2.7.4: 73], for the treatment-experienced
MK-0518 400 mg b.i.d. double-blind cohort. A corresponding listing table is provided
for the Cumulative period in [Appendix 2.7.4: 74]. New data from the SUR period are
bolded in the listing tables.

In the MK-0518 group, among patients who did not use darunavir, the overall proportion
of patients with rash during the Cumulative Period was 4.5% (14/314) and with drug-
related rash was 1.6% (5/314). There were no new cases of rash or drug-related rash
reported for these patients during the SUR period. In the MK-0518 group, the intensity
of drug-related rash was mild-moderate for all patients, and all patients recovered from
drug-related rash.
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Summary

In summary, during the Cumulative Period the overall rate of rash remained somewhat
higher in the MK-0518 group compared with placebo in the treatment-experienced MK-
0518 400 mg b.i.d. double-blind cohort. However, the character of rashes was generally
similar in both treatment groups, most were mild to moderate in intensity and self-
limited; none were serious or led to therapy discontinuation. Rashes considered to be
drug-related by the investigator in both treatment groups were infrequent, all were mild to
moderate in intensity, and most were self limited. All patients in the MK-0518 group
with rash reported were able to continue therapy with MK-0518. Furthermore, when
rashes were examined in the subgroup that used darunavir in OBT, there continued to be
a slight excess in overall rashes. However, drug-related rashes occurred at similar low
rates and mild to moderate intensity when MK-0518 was given with or without darunavir
as part of OBT compared to placebo with or without darunavir in OBT.

In conclusion, while rash occurred somewhat more frequently in the MK-0518 group
than in the placebo group, it was generally benign and did not limit study therapy.
Coadministration of darunavir with MK-0518 did not increase the frequency of drug-
related rash. The profile of rash adverse experiences for patients receiving MK-0518
during the Cumulative Period was similar to that during the Application period.

Pruritus

In the treatment-experienced MK-0518 400 mg b.i.d. double-blind cohort, pruritus
(including adverse experiences reported as generalized pruritus, prurigo, and pruritus)
was reported for the MK-0518 group, in 3.7% (19/507) of patients during the Cumulative
Period and compared to 3.4% (17/507) of patients during the Original Application period.

There were no additional reports of pruritus in the in the OLPVF phase during the SUR
period.

The occurrence of pruritus continues to appear to be balanced across the treatment
groups; it was generally clinically benign and did not limit study therapy.

Hypersensitivity

During the SUR period, no new cases of hypersensitivity were reported in the MK-0518
group of the treatment-experienced MK-0518 400 mg b.i.d. double-blind cohort. In both
the Cumulative and Application periods, in this cohort, 4 of 507, or 0.8%, of patients [AN
6404, AN 8380, AN 15100, and AN 16272] in the MK-0518 group reported clinical
adverse experiences of drug hypersensitivity or hypersensitivity. Note: AN 6404 had
adverse experiences of both hypersensitivity and drug hypersensitivity.

During the SUR period, there were 2 additional patients in the OLPVF phase reporting
adverse experiences of hypersensitivity (ANs 3871 and 3223). Neither was considered
serious or drug-related, and neither caused interruption of study medication. Both
patients recovered from hypersensitivity; AN 3223 in 5 days and AN 3871 in 20 days. In
the Original Application, 3 patients (AN 2990, AN 3292, and AN 16238) had drug
hypersensitivity or hypersensitivity reactions reported in the OLPVF phase.
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Overall, hypersensitivity reactions were reported infrequently in the Cumulative and the
Application periods; they were considered by the investigator to be due to other
medications (OBT or concomitant therapy) and did not lead to interruption of therapy.
Of the 2 patients reported in the Application Period with serious hypersensitivity reaction
who were rechallenged, both rechallenges were negative and patients were able to resume
MK-0518 therapy. Therefore, based upon available data there does not appear to be
significant hypersensitivity associated with MK-0518 therapy.

Aminotransferase (ALT/AST) elevations
Double-blind Period

In the treatment-experienced MK-0518 400 mg b.i.d. cohort, laboratory adverse
experiences of increased serum ALT and increased serum AST were reported as follows:

- ALT increased: 4.7% (24/507) of patients in the Cumulative period as compared to
4.5% (23/507) of patients in the Original Application

- AST increased: 4.5% (23/507) of patients in the Cumulative period as compared to
4.3% (22/507) of patients in the Original Application

There were no serious adverse laboratory experiences of ALT or AST increased during
the SUR period. Both ALT increased and AST increased seen in one patient (AN 15028)
resulted in discontinuation, in the Original Application Period.

These rates are not adjusted for differing duration of time at risk in the 2 treatment
groups.

OLPVF phase

In the OLPVF phase, laboratory adverse experiences of increased serum ALT and
increased serum AST were reported as follows:

- ALT increased: 2.7% (6/223) of patients in the Cumulative period as compared to
0.6% (1/177) of patients in the Original Application

- AST increased: 2.2% (5/223) of patients in the Cumulative period as compared to
0.6% (1/177) of patients in the Original Application

In the SUR period for OLPVF, increased ALT in 2 patients, and increased AST in 2
patients, were recorded as drug-related, as compared to none reported in the Original
Application Period. In the OLPVF phase, increased ALT and AST were not recorded as
a serious adverse experience.
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Predefined Limits of Change

In terms of the predefined limits of change for the treatment-experienced MK-0518 400
mg b.i.d. cohort, presented in [Sec. 2.7.4.3.1], serum ALT and AST increases were
generally similar in the MK-0518 group during the Cumulative period compared with the
Application period. For example, in the MK-0518 group Grade 3 serum AST increased
was seen in 2.2% (11/507) of patients in the Cumulative period and in 2.0% (10/507) of
patients in the Application period. Grade 3 serum ALT increased was seen in 3.0%
(15/507) of patients in the Cumulative period and in 2.6% (13/507) of patients in the
Application period. Similarly to the adverse experiences presented above, these rates are
not adjusted for duration of exposure between the 2 treatment groups.

Of note, 17 of the 59 (28.3%) of patients in the MK-0518 group with Grade 2 or higher
AST elevations had concurrent transient and self limited CPK elevations, some of which
occurred in setting of increased physical exercise, suggesting the AST elevations in these
patients were of muscle rather than liver origin.

Overall, the percentages of patients experiencing AST and/or ALT elevations reported as
laboratory adverse experiences were comparable for the MK-0518 group during the
Cumulative and Application periods and rarely limited study therapy. Similarly, the
occurrence of AST and ALT abnormalities by assessment of predefined limits of change
for the MK-0518 group was similar for the Cumulative and Application periods. In
general for the Cumulative period as well as the Application period, the aminotransferase
elevations in patients receiving MK-0518 were transient, resolved with or without
interruption of therapy, and did not recur when therapy was re-introduced.

Creatine phosphokinase (CPK) elevations
Double-blind Period

In the treatment-experienced MK-0518 400 mg b.i.d. cohort, laboratory adverse
experiences of increased CPK were reported in 3.7% (19/507) of patients in the
Cumulative period as compared to 3.2% (16/507) of patients in the Original Application.

In this cohort, overall drug-related laboratory adverse experiences of increased CPK were
reported in the MK-0518 group, in 1.2% (6/507) of patients during the Cumulative
period, and 0.8% (4/507) of patients in the Original Application period.

These rates are not adjusted for differing duration of time at risk.

OLPVF phase

In the OLPVF phase, laboratory adverse experiences of increased CPK were reported in
2.2% (5/223) of patients in the Cumulative period as compared to 1.7% (3/117) of
patients of patients in the Original Application period. There were no drug-related
adverse experiences of CPK increased during the SUR period in the OLPVF phase; the
only one drug-related CPK increase in the OLPVF phase was reported in the Original
Application period.
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During the Cumulative period, in the treatment-experienced MK-0518 400 mg b.i.d.
cohort and during the OLPVF phase, there were no serious adverse experiences of
increased CPK and no patients discontinued therapy due to increased CPK. Many of
these elevations were isolated increases that returned to normal with time and elevations
for several patients were noted by the investigators to be related to physical exercise.

Associated clinical adverse experiences

In the treatment-experienced MK-0518 400 mg b.i.d. cohort, CPK increases were also
evaluated for associated clinical adverse experiences. As reported in the Original
Application, one patient in the MK-0518 group (AN 15079) had elevated CPK reported
as a laboratory adverse experience temporally associated with a clinical adverse
experience of myositis, which was considered by the investigator to be
due to ritonavir in OBT. The ritonavir dosage was reduced, and the next CPK result
(performed 13 days later) had returned to baseline. The myositis resolved after 170 days.

Also reported in the Original Application, patient AN 16272 in the MK-0518 group, had
elevated (Grade 3) CPK results temporally associated with a clinical adverse experience
of myalgia. The myalgia was not considered by the investigator to be drug-related and
did not cause an interruption of study therapy. The myalgia had not resolved at the time
of the Protocol 019 database freeze for this SUR.

One patient in the MK-0518 group in Protocol 005 (AN 3256) reported a clinical adverse
experience of myositis concurrently with the CPK increase. The myositis was not
considered drug-related, did not result in discontinuation of study therapy, and resolved
in 29 days.

One patient in the MK-0518 group in Protocol 019 (AN 16397) reported tendonitis with a
duration of one month, at the same time as the CPK increase. The investigator indicated
that the CPK increase was related to exercise. The tendonitis was not considered drug-
related and did not result in discontinuation of study therapy.

In the SUR period, patient 16344, in the MK-0518 group in Protocol 019, reported
musculoskeletal pain at the same time of the CPK increase. The investigator indicated
that the CPK increase was related to exercise. The musculoskeletal pain was not
considered drug-related, did not result in discontinuation of study therapy, and had not
resolved at the time of the data freeze for this SUR.

Two (2) patients in the MK-0518 group (ANs 8257 and 16227) reported clinical adverse
experiences of diabetes concurrently with the CPK increases. For AN 8257, the diabetes
was an active background condition, was considered possibly drug-related, did not result
in discontinuation of study therapy, and had not resolved at the time of the data freeze for
this SUR. AN 16227 had elevated fasting serum glucose at the time of study entry (157
mg/dL). The diabetes was not considered drug-related, did not result in discontinuation
of study therapy, and had not resolved at the time of the data freeze for this SUR. The
investigator indicated that the CPK increase for this patient was related to exercise.
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In summary, the occurrence of CPK elevations remained slightly more common in the
MK-0518 group than in the placebo group during the Cumulative period similarly to the
Application period. These elevations were generally transient, were not associated with
clinically significant adverse experiences, and did not limit therapy. In at least some
cases, the CPK elevations observed appeared to be due to increased physical exercise.

Immune Reconstitution Syndrome

Immune Reconstitution Syndrome (IRS) has been reported with highly active
antiretroviral therapy regimens [Ref. 5.4: 310, 342, 343, 344, 389, 396, 439, 440].

There were no cases of IRS reported during double blind or OLPVF phase of the SUR
period. As reported in the Original Application, there were 3 patients receiving MK-
0518 who reported IRS as an adverse experience; 2 patients (AN 16239 and AN 16335)
in the MK-0518 treatment group in the double-blind cohort, and 1 patient (AN 16233) in
the OLPVF phase who was originally randomized to placebo.

The occurrence of IRS in this study population is not unexpected, in light of the prompt
and potent antiretroviral response observed in the MK-0518 treatment group in highly-
immunodeficient patients. ‘

Neoplasms

Based upon the observation of an increased frequency of malignant neoplasms for the
MK-0518 versus comparator groups which was presented in the Application, the
neoplasm analysis has been updated for the Cumulative period that again includes
Protocols 004, 005, 018 and 019, and follows a similar organization: assessment of rate
of malignancies identified in the double blind phase, both by diagnosis and overall,
followed by as estimate of the rate when open label exposure is included. Adjustment for
patient time at risk was performed, and time to event curves have also been updated. In
addition to the analyses noted above, the data have been re-analyzed excluding those
cancers known to be recurrent (either reported as recurrent in CTS, or a cancer diagnosis
using a term reported in medical history at the same anatomic site).

Similar to other sections of the SUR, this section will focus on the cumulative data, but in
contrast, will retain details provided in the Application for clarity and completeness.
[Table 2.7.4: 50] has been updated such that 1) new terms or new cases of malignancy are
bolded, 2) the results of adjudication of suspected AIDS defining conditions or deaths, if
performed, are provided, 3) a “sponsor term” for diagnosis has been assigned for clarity
based upon all data available in CTS or WAES to facilitate the analysis and discussion,
and 4) recurrences are noted after diagnosis term.
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The data available for the Cumulative Period indicate there were a total of 23
malignancies reported: 19 patients with 20 cancers in the MK-0518 groups, 1 patient
with 1 cancer in the efavirenz group of Protocol 004, and 2 cancers that occurred
pretreatment in the screening period of 2 patients who did not enroll in the studies (1 each
from Protocol 019 and the Expanded Access Program [EAP]), of which 1 was fatal.
None of the cancers were judged by the investigator to be drug-related. No cancers were
reported in the MK-0518 groups in the blinded serious adverse event reports submitted
from the ongoing Protocol 021, a Phase III study in ART-naive patients. Two of the 20
cancers (both recurrent) in MK-0518 treated patients were reported in the SUR period, 1
on MK-0518 from Protocol 004 and 1 from the placebo group of Protocol 018 during
OLPVF after 93 days on open label MK-0518. There were no additional deaths due to
cancer during the SUR period.

The distribution by diagnosis of the 20 malignancies that occurred in 19 MK-0518-
treated patients is as follows (allocation numbers of new cases in the SUR period are
bolded in the text): 3 were Kaposi’s sarcoma (KS; ANs 7026, 8256, and 0012); 6 were
lymphoma (2 Hodgkin’s disease [HD; ANs 3281 and 3240] and 4 non-Hodgkin’s
lymphoma [NHL; ANs 7005, 8204, 15028, and 58]); 4 were squamous cell carcinoma
(SCCa), of which 3 were cutaneous [AN 16365 - vocal cord SCCa in a smoker with
hoarseness at study entry, AN 15090 - cutaneous and metastatic SCCa at the temple, AN
8321- recurrent cutaneous SCCa of the ear; AN 7024 — recurrent SCCa, details pending —
information available after the SUR cutoff revealed this was cutaneous SCCa of the
scalp); 3 were squamous cell carcinoma in situ (CIS) in anorectal region (AN 15084 -
rectal polyp CIS on routine colonoscopy; AN 15113 and AN 18 - both anal SCCa CIS
associated with papillomavirus infection); 1 was an anal cancer not further specified (AN
8288); 1 localized basal cell carcinoma of the face (AN 3281); 1 hepatocellular
carcinoma attributed to chronic hepatitis B virus infection (AN 16239); and 1 rectal
cancer (AN 8292), an adenocarcinoma found within 1 month of entry on evaluation of
rectal bleeding; a stenosing lesion was found at 15 cm from anus. Seven (7) cancers were
recurrent (1 HD [AN 3240], 1 NHL [AN 15028], 2 KS [AN 8256 and 0012] and 3 SCCa
[AN 8321, 15084 and 7024). In one case, AN 15084, the sponsor categorized the AE of
rectal cancer stage 0 as recurrent SCCa CIS since perianal Bowen’s disease, a malignant
condition, was recorded as medical history. Four (4) cancers were fatal (3 NHL [ANs
7005, 8204, and 15028] and 1 hepatocellular carcinoma [AN 16239]) as reported in the
Application. The 2 cases reported in the EAP (AN 58, B cell lymphoma and AN 18, anal
SCCa CIS) have only WAES data available and are not included in any of the patient
time adjusted incidence analyses presented below.
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2.7 Clinical Summary :
2.7.4 Summary of Clinical Safety

It has been noted that the total patient time at risk to MK-0518 and comparators is not
balanced for several reasons related to study design: the Phase II studies were dose-
ranging studies that randomized patients to MK-0518 versus comparator in 3:1 or 4:1
ratios. The Phase III studies used a 2:1 randomization for MK-05 18:comparator. The
treatment-experienced population studied in Protocols 005, 018, and 019 had higher
attrition in the comparator arm due to virologic failures and such patients were eligible to
cross over to open-label MK-0518. Therefore, there is more limited exposure to
comparator relative to MK-0518. Both the numbers of highly treatment-experienced
patients ireated with MK-0518 and the time at risk for these patients is greater than for
the aggregate comparator arms. Only the studies of treatment-naive patients have
balanced long-term exposure on the comparator arm; Protocol 004 is the only study in
treatment-naive patients that is complete and included in the Application and Safety
Update Report.

Statistical analysis was performed based upon the pooled data from Protocols 004, 005,
018, and 019 for the double-blind portions of the study using the official database frozen
file. All analyses were based on the All-Patients-as-Treated (APaT) population, which
consisted of all randomized patients who received one or more doses of test drug therapy.
As noted previously, the data cutoff date for the 4 individual studies was: O.p

See [Table 2.7.4: 50] for a summary of the adverse event terms (sponsor terms) included
in the analyses. For each patient, only the first confirmed cancer event was considered in
the time-to-event amalyses. For example, if a patient had multiple events, either
recurrences or events of different types, the first event would be included in the analyses
but not the second event. Both events, however, are included in the counts by class of
term table (e.g., [Table 2.7.4: 51]).

Time at risk for patients with a certain event was defined as the duration from the
randomization date to the first event date; for patients without an event, time at risk was
defined as the duration from the date of first dose to the date of the last dose of study
therapy; however most patients were still receiving drug since the studies are ongoing.
Patients who discontinued study therapy but continued to be followed were censored at
14 days after study therapy discontinuation.

Crude proportions (i.e., crude rates, number of patients with events / number of patients)
and patient-year adjusted incidence rates (number of patients with events / patient-years)
were provided for the combined analysis, and for each individual protocol. Relative risks
of MK-0518 over comparator and associated 95% confidence intervals (CIs) were also
provided for the combined analysis. As the number of events is sparse, the ratio of the
crude incidence densities was used to calculate the relative risk estimates and associated
95% Cls.
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2.7 Clinical Summary
2.7.4 Summary of Clinical Safety

[Table 2.7.4: 51] summarizes the neoplasm events by class of terms and treatment for
Protocols 004, 005, 018, and 019 combined for the Cumulative period. There were 13
patients (1.7%) with neoplasms in the MK-0518 group and 1 patient (0.3%) in the
comparator group. The corresponding analysis submitted in the Application is found in
[Appendix 2.7.4: 75). There were 2.3-fold more patients in the MK-0518 group compared
with the comparator group. There were 3-fold more patient-years of time at risk in the
MK-0518 arm relative to comparator. The mean follow-up duration was approximately
43 weeks for the MK-0518 group and 33 weeks for the comparator group.

In the MK-0518 treatment group, the incidence rates of KS, non-Hodgkin's lymphoma as
well as non AIDS related cancers observed for the Cumulative period were generally
similar to published rates. As noted in the Application, a recent large pooled analysis of
23 international cohorts estimated the incidence of KS and non-Hodgkin's lymphoma
during widespread use of Highly Active Anti-Retroviral Therapy (HAART) in the years
1997-1999 to be 0.49/100 person-years and 0.36/100 person years, respectively [Ref. 5.4:
405]. The incidence rate for other cancers (not including KS and non-Hodgkin's
lymphoma) was 0.17/100 person-years. These data include patients on HAART but do
not specifically focus on cancer rates for highly treatment experienced patients with
advanced immunodeficiency, which comprise a majority of the MK-0518-treated
population.

Table 2.7.4: 51

Events by Class of Terms
Protocols 004, 005, 018, 019 Combined
(Double Blind Phase, Frozen File) - Cumulative Data

MK-0518 Control Group
(N =758) (N=323)
623 Patient-Years 204 Patient-Years
n (%) Rate? n (%) Rate?
Total number of patients with 13(1.7) 2.1 1(0.3) 0.5
Endpoint
T-cell lymphoma 1(0.1) 0.2 0(0.0) 0.0
Squamous cell carcinoma — 2(0.3) 0.3 0(0.0) 0.0
carcinoma in sifu
Squamous cell carcinoma 3(04) 0.5 1(0.3) 0.5
Rectal cancer 1¢0.1) 0.2 0(0.0) 0.0
Kaposi's sarcoma 3(0.4) 0.5 0(0.0) 0.0
Hepatocellular carcinoma 1¢0.1) 02 0(0.0) 0.0
B-cell lymphoma 2(0.3) 0.3 0(0.0) 0.0
Note: Patients with multiple events may be counted more than once in different terms, but only once in one term.
¥ Crude incidence (100x0/N).
* Events per 100 patient-years, with patient-years at risk (PYR) calculated based on the overall endpoint.

[Ref. 5.3.5.1: PO04-Define, PO05-Define, P018-Define, P019-Define]
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2.7 Clinical Summary
2.7.4 Summary of Clinical Safety

[Table 2.7.4: 52] summarizes the patient-year-adjusted incidence rates by treatment for
Protocols 004, 005, 018, and 019 combined along with the overall estimate of relative
risk. The MK-0518 group had 623 patient-years of follow-up and the comparator group
had 204 patient-years of follow-up. The patient-year adjusted incidence rates were 2.087
and 0.490 per 100 patient-years for the MK-0518 and comparator arms, respectively,
resulting in a relative risk of 4.257. This relative risk has an associated 95% confidence
interval of (0.64, 180.90) based upon an exact approach using Binomial conditional
distribution. In the Application, the relative risk was 3.328 with 95% CI (0.474,
144.446). For both the Cumulative and Application periods, the confidence intervals are
broad due to the small numbers of events, but both cover the 1.0 level of no difference
between the groups indicating that an imbalance of this magnitude could be observed by
chance.

Table 2.7.4: 52

Events - Relative Risk and Associated 95% CI
Protocol 004, 005, 018, 019 Combined
(Double Blind Phase, Frozen File) - Cumulative Data

MK-0518 Control Group Relative Risk

N Cases/PYR' (Rate?) N Cases/PYR' (Rate?) (95% CI)
Total 758 13/623 (2.087) 323 1/204 (0.490) 4.257(0.639, 180.897)
Protocol 004 163 1/228 (0.438) 41 1/53 (1.881)
Protocol 005 133 0/100 (0.000) 45 0/23 (0.000)
Protocol 018 232 6/150 (4.001) 118 0/63 (0.000)
Protoco! 019 230 6/145 (4.145) 119 0/64 (0.000)
¥ Patients-years at risk.
#Per 100 person-years (PYR).

[Ref. 5.3.5.1: PO04-Define, P005-Define, PO18-Define, PO19-Define}

[Figure 2.7.4: 6] displays the Kaplan-Meier estimates of time to malignancies for the
double-blind phases of Protocols 004, 005, 018, and 019 combined. A majority of the
events occurred by Day 125; only a single event occurred late, after 12 months on MK-
0518. The apparent large step in the Kaplan-Meier plot due to the late cancer event is a
result of the much smaller number of patients at risk beyond 12 months and the use of a
vertical axis that spans 0-5%. However this step indicates only a single new cancer
event.
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2.7 Clinical Summary
2.7.4 Summary of Clinical Safety

Figure 2.7.4: 6

Kaplan-Meier Plot of Time to Malignancy
(Double-Blind Phase, Frozen File)
(Protocol 004, 005, 018, and 019 Combined)
Cumulative Data

5
0 J
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¢ 4

o 4

5 4

o MK-0518
®

o

k]

§ Comparator
@

o

Number of Patients at Risk

MK-0518* 758 740 728 667 459 243 154 144 141 65
Comparator* 323 317 305 191 103 47 34 34 33 15

* +OBT for P00S5, P018 and P019; + 3TC+TFV for P004

[Ref. 5.3.5.1: P004-Define, P005-Define, PO18-Define, P019-Define]

An additional analysis was done including the available follow-up from the open-label
parts of the studies.

[Table 2.7.4: 53] summarizes the neoplasm events by class of terms and treatment for
Protocols 004, 005, 018, and 019 combined including Open Label phases for the
Cumulative Period. The MK-0518 group for this analysis includes 902 patients with 802
patient years time at risk. The numbers of patients and time at risk for the comparator
group remains the same as for the Double Blind Phase. There were 4 patients with
cancer events from the open-label parts of the combined studies (2 from the Application
period and 2 from the SUR period), resulting in 17 patients (1.9%) with neoplasms in the
MK-0518 group and 1 patient (0.3%) in the comparator group.
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Table 2.7.4: 53

Events by Class of Terms
Protocols 004, 005, 018, 019 Combined
(DB+OL~+OLPVF, Frozen File) - Cumulative Data

MK-0518 Control Group
(N =902) (N =323)
802 Patient-Years 204 Patient-Years

n (%) Rate? n(%)' Rate?

Total number of patients with 17 (1.9) 2.1 1(0.3) 0.5
Endpoint
T-cell lymphoma 1(0.1) 0.1 0(0.0) 0.0
Squamous cell carcinoma — 2(0.2) 02 0(0.0) 0.0
carcinoma in situ

Squamous cell carcinoma 4(0.4) 0.5 1(0.3) 0.5
Rectal cancer 1(0.1) 0.1 0(0.0) 0.0
Kaposi's sarcoma 3(0.3) 0.4 0(0.0) 0.0
Hodgkin's lymphoma 2(0.2) 02 0(0.0) 0.0
Hepatocellular carcinoma 1(0.1) 0.1 0(0.0) 0.0
Basal cell carcinoma 1(0.1) 0.1 0(0.0) 0.0
B-cell lymphoma 2(0.2) 02 0(0.0) 0.0
Anal carcinoma 1(0.1) 0.1 0(0.0) 0.0
Note: Patients with multiple events may be counted more than once in different terms, but only once in one term.
' Crude incidence (100x1/N).
* Events per 100 patient-years, with patient-years at risk (PYR) calculated based on the overall endpoint.

[Ref. 5.3.5.1: P004-Define, P0O05-Define, P018-Define, PO19-Define]

[Table 2.7.4: 54] summarizes the patient-adjusted incidence rates by treatment for the
combined protocols for the Cumulative period. Since inclusion of the open label phases
adds time at risk only to the MK-0518 treated patients, there were no additional events
and no additional time at risk in the comparator group in this table. By the end of follow-
up, approximately 45% of those patients under follow-up in the comparator group had
crossed over to MK-0518 in open-label. This represents an additional 24 patient entering
the MK-0518 open-label group above that seen in the Application. Because these
patients are represented in both groups, it was not possible to compare independent
groups so relative risk estimation was not done.

For the Cumulative period analysis of the double blind plus open label phases, the MK-
0518 group had 802 patient-years of follow-up and the patient-year-adjusted incidence
rate was 2.121 with a 95% confidence interval of (1.24, 3.40). With increased numbers
of patients and increased exposure to MK-0518 during open label phases, the incidence
rate was essentially unchanged from the patient-year-adjusted incidence rate of 2.087 for
the MK-0518 group during the double-blind parts of the studies for the Cumulative
period.
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Table 2.7.4: 54

Events - Relative Risk and Associated 95% C1
Protocol 004, 005, 018, 019 Combined
(DB+OL+OLPVF, Frozen File) - Cumulative Data

MK-0518

N Cases/PYR (Rate?) (95% CI)
Total 902 17/802 (2.121) (1.236, 3.396)
Protocol 004 163 1/228 (0.438)
Protocol 005 176 2/234 (0.855)
Protocol 018 285 8/171 (4.671)
Protocol 019 278 6/168 (3.574)
' Patients-years at risk.
#Per 100 person-years (PYR).

[Ref. 5.3.5.1: PO04-Define, P0O0S-Define, P018-Define, PO19-Define]

[Figure 2.7.4: 7] displays the Kaplan-Meier estimates of time to malignancies for the
double-blind plus open-label phases (including open-label extension and OLPVF) of
Protocols 004, 005, 018, and 019 combined for the patients receiving MK-0518. The
additional patients receiving MK-0518 in open-label phase with the additional time at
risk did not result in an increased rate of malignancies in the Cumulative period.
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Figure 2.7.4: 7

Kaplan-Meier Plot of Time to Malignancies
Patients Receiving MK-0518 in Double-Blind Plus Open-Label Extension Plus Open-
Label Post Virologic Failure Phases
(Protocols 004, 005, 018, and 019 Combined) - Cumulative Data
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[Ref. 5.3.5.1: P004-Define, P0O0S-Define, PO18-Define, P019-Define]

A new exploratory analysis was performed, similar to the preceding analyses, but
excluding those cancers known to be recurrent, since recurrent cancers are not new
events. Cancers were considered as recurrent if reported as recurrent in CTS, or if a
cancer diagnosis used a term reported in medical history at the same anatomic site. In
one case, AN 15084, the sponsor categorized the AE of rectal cancer stage 0 as recurrent
since perianal Bowen’s disease, a malignant condition, was recorded as medical history.

[Table 2.7.4: 55] summarizes the neoplasm events by class of terms and treatment for
Protocols 004, 005, 018, and 019 combined for the Cumulative period. There were 8
patients (1.1%) with non-recurrent neoplasms in the MK-0518 group and 1 patient (0.3%)
in the comparator group.
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Table 2.7.4: 55

Events by Class of Terms
Protocols 004, 005, 018, 019 Combined
(Double Blind Phase, Frozen File, Without Recurrence) - Cumulative Data

185

MK-0518 Control Group
(N =758) N =323)
625 Patient-Years 204 Patient-Years
n (%)' Rate? n (%)’ Rate?
Total number of patients with 8(1.1) 1.3 1(0.3) 0.5
Endpoint
T-cell lymphoma 1(0.1) 02 0(0.0) 0.0
Squamous cell carcinoma — 1(0.1) 0.2 0(0.0) 0.0
carcinoma 1n situ
Squamous cell carcinoma 2(0.3) 0.3 1(0.3) 0.5
Rectal cancer 1(0.1) 02 0(0.0) 0.0
Kaposi's sarcoma 1(0.1) 0.2 0(0.0) 0.0
Hepatocellular carcinoma 1(0.1) 0.2 0(0.0) 0.0
B-cell lymphoma 1(0.1) 02 0(0.0) 0.0

¥ Crude incidence (100xn/N).

¥ Events per 100 patient-years, with patient-years at risk (PYR) calculated based on the overall endpoint.

Note: Patients with multiple events may be counted more than once in different terms, but only once in one term.

[Ref. 5.3.5.1: P004-Define, P005-Define, PO18-Define, P0O19-Define]

[Table 2.7.4: 56] summarizes the patient-year-adjusted incidence rates by treatment for
Protocols 004, 005, 018, and 019 combined along with the overall estimate of relative
risk. The MK-0518 group had 625 patient-years of follow-up and the comparator group
had 204 patient-years of follow-up. The patient-year adjusted incidence rates were 1.279
and 0.490 per 100 patient-years for the MK-0518 and comparator arms, respectively,
resulting in a relative risk of 2.61. This relative risk has an associated 95% confidence
interval of (0.35, 115.79) based upon an exact approach using Binomial conditional

distribution.

Table 2.7.4: 56

Events - Relative Risk and Associated 95% CI
Protocol 004, 005, 018, 019 Combined
(Double Blind Phase, Frozen File, Without Recurrence) - Cumulative Data

MK-0518 Control Group Relative Risk
N Cases/PYR' (Rate? ) N Cases/PYR' (Rate ) (95% CI)
Total 758 8/625 (1.279) 323 1/204 (0.490) 2.610(0.350, 115.793)
Protocol 004 163 0/229 (0.000) 41 1/53 (1.881)
Protocol 005 133 0/100 (0.000) 45 0/23 (0.000)
Protocol 018 232 4/151 (2.649) 118 0/63 (0.000)
Protocol 019 230 4/145 (2.752) 119 0/64 (0.000)

T Patients-years at risk.
*Per 100 person-years (PYR).

[Ref. 5.3.5.1: P004-Define, PO05-Define, PO18-Define, P019-Define]
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[Figure 2.7.4: 8] displays the Kaplan-Meier estimates of time to non-recurrent
malignancies for the double-blind phases of Protocols 004, 005, 018, and 019 combined.

Figure 2.7.4: 8

Kaplan Meier Plot of Time to Non-Recurrent Malignancies
Protocols 004, 005, 018, 019 Combined
(Double Blind Phase, Frozen File, Without Recurrence) - Cumulative Data
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[Ref. 5.3.5.1: P004-Define, P005-Define, PO18-Define, PO19-Define]

[Table 2.7.4: 57] summarizes the non-recurrent neoplasm events by class of terms and
treatment for Protocols 004, 005, 018, and 019 combined including Open Label phases
for the Cumulative Period. The MK-0518 group for this analysis includes 902 patients
with 804 patient years time at risk. The numbers of patients and time at risk for the
comparator group remains the same as for the Double Blind Phase. There were 10
patients (1.1%) with non-recurrent neoplasms in the MK-0518 group and 1 patient (0.3%)
in the comparator group.
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Table 2.7.4: 57

Events by Class of Terms
Protocols 004, 005, 018, 019 Combined

187

(DB+OL+OLPVF, Frozen File, Without Recurrence) - Cumulative Data

MK-0518 Control Group
(N=902) (N=323)
804 Patient-Years 204 Patient-Years
n (%) Rate? n (%) Rate?
Total number of patients with 10 (1.1) 1.2 1(0.3) 0.5
Endpoint
T-cell lymphoma 1(0.1) 0.1 0(0.0) 0.0
Squamous cell carcinoma — 1(0.1) 0.1 0(0.0) 0.0
carcinoma in situ
Squamous cell carcinoma 2(0.2) 02 1(0.3) 0.5
Rectal cancer 1(0.1) 0.1 0(0.0) 0.0
Kaposi's sarcoma 1(0.1) 6.1 0(0.0) 0.0
Hodgkin's lymphoma 1(0.1) 0.1 0(0.0) 0.0
Hepatocellular carcinoma 1(0.1) 0.1 0(0.0) 0.0
Basal cell carcinoma 1(0.1) 0.1 0(0.0) 0.0
B-cell lymphoma 1(0.1) 0.1 0(0.0) 0.0
Anal carcinoma 1(0.1) 0.1 0(0.0) 0.0

¥ Crude incidence (100xw/N).

Note: Patients with multiple events may be counted more than once in different terms, but only once in one term.

¥ Events per 100 patient-years, with patient-years at risk (PYR) calculated based on the overall endpoint.

[Ref. 5.3.5.1: P004-Define, PO05-Define, P018-Define, P019-Define]

As displayed in [Table 2.7.4: 58], for the Cumulative period analysis of the double blind
plus open label phases, the MK-0518 group had 804 patient-years of follow-up and the
patient-year-adjusted incidence rate of non-recurrent cancers was 1.244 with a 95%
confidence interval of (0.597, 2.288). With increased numbers of patients and increased
exposure to MK-0518 during open label phases, the incidence rate of non-recurrent
cancers was essentially unchanged from the patient-year-adjusted incidence rate of 1.279
for the MK-0518 group during the double-blind parts of the studies for the Cumulative

period.
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Table 2.7.4: 58

Events - Relative Risk and Associated 95% CI
Protocol 004, 005, 018, 019 Combined

188

(DB+OL+OLPVF, Frozen File, Without Recurrence) - Cumulative Data

MK-0518
N Cases/PYR (Rate*) (95% CI)
Total 902 10/804 (1.244) (0.597, 2.288)
Protocol 004 163 0/229 (0.000)
Protocol 005 176 1/234 (0.427)
Protocol 018 285 5/172 (2.910)
Protocol 019 278 4/168 (2.374)

" "Patients-years at risk.
¥Per 100 person-years (PYR).

[Ref. 5.3.5.1: P004-Define, P005-Define, PO18-Define, PO19-Define]

[Figure 2.7.4: 9] displays the Kaplan-Meier estimates of time to non-recurrent
malignancies for the double-blind plus open-label phases (including open-label extension
and OLPVF) of Protocols 004, 005, 018, and 019 combined for the patients receiving

MK-0518.
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Figure 2.7.4: 9

Kaplan Meier Plot of Time to Non-Recurrent Malignancies
Protocols 004, 005, 018, 019 Combined
(DB+OL+OLPVF, Frozen File, Without Recurrence) - Cumulative Data
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[Ref. 5.3.5.1: P004-Define, PO05-Define, PO18-Define, P019-Define]

Baseline characteristics, as reported in the Application, indicated that the treatment-
experienced population studied in Protocols 005, 018, and 019 had very advanced
immunodeficiency (median entry CD4 counts ranged from approximately 200 to 250
cells/mm’> in Protocol 005, and 120 cells/mm’. Protocols 018 and 019), and both had
median of approximately 10 years of prior ART. More than 90% of patients entered the
Phase III studies with a diagnosis of AIDS, and more than 60% had prior AIDS-defining
conditions.
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The timing of onset of cancer was also reviewed for the MK-0518 groups in the
Cumulative period. For this review, onset was considered the date that the serious
adverse experience of cancer was reported, but symptoms may have preceded the cancer
diagnosis; in the case of recurrence, the onset date may not be relevant since the cancer
was pre-existing. Of the new reports of cancers in the SUR period, both were recurrent,
one a recurrent KS at day 310 in protocol 004, the other a recurrent SCCa (site unknown
at SUR cutoff but later determined to be cutaneous at the scalp) at day 93 of open label
MK-0518. Therefore the short time to diagnosis of cancer is similar for the Cumulative
and the Application periods.

In summary, while there is an apparent imbalance in the number of malignancies reported
for the MK-0518 and comparator groups, there does not appear to be any direct evidence
of drug relationship to these events. The study population in which most of these events
occurred has highly advanced immunodeficiency and the rates of malignancies observed
are within the expected rates for patients with advanced infection. The occurrence of 2
cancers in the screening period further suggests the high background rates of cancer in
severely immunodeficient patients with advanced HIV infection. Furthermore, a variety
of cancers was reported, and the specific types were expected in this population. Seven
(7) of the cancers were recurrent, most were associated with well known risk factors such
as AIDS, oncogenic viruses (papillomavirus infection, hepatitis B virus infection), and
tobacco, and some had suggestive symptoms and/or signs present prior to or at the time
of enrollment (e.g. hoarseness in vocal cord SCCa, anal warts). Most of these cancers
were detected within a short period of 3 months of enrollment, and several showed
advanced disease state at the time of diagnosis, such as rectal polyp with CIS and
stenosing rectal adenocarcinoma indicating an advanced circumferential illness. These
findings suggest that these tumors were present but undetected at the time of study entry.
Furthermore, a direct comparison of frequencies of cancer between the MK-0518 group
and the comparator group are confounded due to the numerical imbalance with the higher
numbers of patients on active MK-0518 and the longer duration of treatment compared
with the lower numbers on the comparators. The adjustment for patient-time at risk
effectively deals with this issue resulting in an apparent 4.3-fold increase in odds of
cancer for MK-0518 over comparator. The additional exploratory analysis that counts
only new cancers reduces the numerical imbalance substantially and results in a relative
risk 0f 2.61, 95% CI of (0.35, 115.79)

There is another source of potential contributor for bias. Upon virologic failure, patients
had the option to switch to open-label treatment with MK-0518. Therefore, some of the
sickest patients who are at high risk to develop AIDS associated malignancies crossed
over from comparator to MK-0518. The MK-0518 arm is, therefore, a mixture of
patients with virologic response continuing on originally allocated MK-0518, patients
who had virologic failure on MK-0518 and continuing on MK-0518 in open-label
therapy, and patients originally allocated to comparator who had virologic failure and
switched over to MK-0518 in open-label therapy. As noted, the patients in the open-label
phase are represented in both groups, so it is not possible to compare independent groups
using the open-label phase data.
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One of the cancers reported in the SUR period occurred in a patient (AN 7024) in the
OLPVF phase. Over the first 4 weeks of open label therapy, this patient’s CD4 count
went from approximately 60 to 250 and viral load from approximately 500,000 to <
10,000 copies/mL; it is possible that immune reconstitution syndrome (IRS) was
associated with some of these cancers.

In conclusion, while the data reported here indicate the occurrence of tumors consistent
with what is known in AIDS, they do not suggest any specific cancer risk associated with
MK-0518 treatment. The profile and time course of the 2 additional recurrent
malignancies identified in the SUR period are consistent with the cases observed in the
Application. Additional follow-up will be needed as the ongoing studies in both
treatment naive and treatment-experienced patients are completed and further data
become available.

Medium-WAES reports for the patients described in this section are included in [Ref.
5.3.6: 460].

Neoplasm tables and figures from the Original Application are in [Appendix 2.7.4: 75]
through [Appendix 2.7.4: 80].

Mortality

Analysis of all-cause mortality was again performed in parallel with the analysis of
cancers using data in the frozen file for the Cumulative period, both for the double-blind
portion of the studies and for the entire study period (including double-blind and open-
label portions). As described earlier [Sec. 2.7.4.2.1.2.2] and consistent with the
Application data, the adverse experiences that led to death during the Cumulative period
were generally serious complications of advanced immunodeficiency.
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Statistical analysis was performed based upon the pooled data from Protocols 004, 005,
018 and 019 using the official database frozen file. All safety analyses were based on the
All-Patients-as-Treated (APaT) population, which consisted of all randomized patients
who received one or more doses of test drug therapy. For all analyses, the period at risk
for an adverse event was from the date of first dose to the last dose of study therapy;
however most patients were still receiving drug since the studies are ongoing. Time at
risk for patients with a certain event was defined as the duration from the randomization
date to the event date; for patients without an event, time at risk was defined as the
duration from the randomization date to the last dose of study therapy. Event dates were
the date that death occurred, rather than the date of onset of the fatal adverse experience.
Crude proportions (i.e., crude rates, number of patients with events / number of patients)
and patient-year adjusted incidence rates (number of patients with events / patient-years)
were provided for the combined analysis, and for each individual protocol. Relative risks
of MK-0518 over comparator and associated 95% confidence intervals (Cls) were also
provided for the combined analysis. As the number of events is sparse, the ratio of the
crude incidence densities were used to calculate the relative risk estimates and associated
95% Cls.

[Table 2.7.4: 59] summarizes the patient-year adjusted incidence rates by treatment for
Protocols 004, 005, 018 and 019 combined along with the overall estimate of relative risk
for the Cumulative period. There were 9 (1.2%) patients who died in the MK-0518 group
and 3 (0.93%) patients in the comparator group. There are 2.3 fold more patients in the -
MK-0518 group compared to the comparator group. The MK-0518 group had 628
patient years of follow-up and the comparator group had 205 patient years of follow-up.
There are 3 fold more patient years of exposure in the MK-0518 arm relative to
comparator. The mean follow-up duration is approximately 43 weeks for the MK-0518
group and 33 weeks for the comparator group.

The patient-year adjusted incidence rates for the Cumulative period were 1.433 and 1.465
per 100 patient-years for the MK-0518 and comparator arms, respectively, resulting in a
relative risk of 0.978. This relative risk has an associated 95% confidence interval of
(0.24, 5.62) based upon an exact approach using Binomial conditional distribution. This
confidence interval is broad due to the small numbers of events, but does cover the 1.0
level of no difference between the groups. In the Application, the adjusted incidence
rates were 1.568 and 1.771 per 100 patient-years, respectively, with relative risk of 0.885
and 95% CI (0.21, 5.18). The patient year adjusted risk of death remains comparable
across the treatment groups in the Cumulative period, and in the MK-0518 group is
similar between the Application and Cumulative periods.
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Table 2.7.4: 59

193

All cause of mortality - Relative Risk and Associated 95% CI
Protocol 004, 005, 018, 019 Combined

(Double Blind Phase, Frozen File) - Cumulative Data

MK-0518 Control Group Relative Risk
N Cases/PYR! (Rate*) N Cases/PYR' (Rate?) (95% CI)
Total 758 9/628 (1.433) 323 3/205 (1.465) 0.978(0.244, 5.615)
Protocol 004 163 0/229 (0.000) 41 0/54 (0.000)
Protocol 005 133 2/100 (2.004) 45 0/23 (0.000)
Protocol 018 232 3/153 (1.963) 118 3/63 (4.741)
Protocol 019 230 4/146 (2.733) 119 0/64 (0.000)

T Patients-years at risk.
#Per 100 person-years (PYR).

[Ref. 5.3.5.1: PO04-Define, P005-Define, PO18-Define, PO19-Define]

[Figure 2.7.4: 10] displays the Kaplan Meier estimates of time to death for the double-
blind phases of Protocol 004, 005, 018, 019 combined. A majority of the events in both
groups occurred prior to Week 16 with no events on MK-0518 after Week 20. In the
comparator group, the number of patients in the comparator group who remain at risk
drop below 100 sometime between month 8 and month 10 of follow-up, and are about 5
fold lower than patients with who remain at risk on MK-0518, leaving relatively few
patients at risk beyond 10 months of follow-up.
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Figure 2.7.4: 10

Kaplan Meier Plot of All Cause Mortality
(Protocol 004, 005, 018, 019: Combined-
Double-Blind Phase, Frozen File) - Cumulative Data

5

@

=4

4 J

& 4

£

3

2 37

<

Q

£ 21

k] MK-0518

=

8

K Comparator
T T T T T T 1

8 10 12 14 16
Month

Number at Risk

MK-0518* 758 745 735 676 463 243 154 145 142
Comparator* 323 317 305 191 104 48 35 35 34

[Ref. 5.3.5.1: P004-Define, PO05-Define, PO18-Define, PO19-Define]

An additional analysis was done including the available follow-up from the open-label
parts of the studies for the Cumulative period. [Table 2.7.4: 60] summarizes the
mortality events by study and overall for those patients receiving MK-0518 in open-label.
There were 3 additional patients who died in the open-label phases of the combined
studies resulting in 12 (1.3%) patients who died in the MK-0518 group. The crude
incidence rate was 1.486 deaths per 100 PYR for the Cumulative period compared with
1.607 per 100 PYR for the Application period.
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Table 2.7.4: 60

All cause of mortality - Relative Risk and Associated 95% CI

Protocol 004, 005, 018, 019 Combined

(DB+OL+OLPVF, Frozen File) - Cumulative Data

195

MK-0518

N Cases/PYR' (Rate*) (95% CI)
Total 902 12/808 (1.486) (0.768, 2.596)
Protocol 004 163 0/229 (0.000)
Protocol 005 176 4/235 (1.703)
Protocol 018 285 3/174 (1.725)
Protocol 019 278 5/170 (2.948)

¥ Patients-years at risk.
Per 100 person-years (PYR).

[Ref. 5.3.5.1: PO04-Define, P005-Define, PO18-Define, PO19-Define]

[Figure 2.7.4: 11] displays the Kaplan Meier estimates of time to death for the double-
blind plus open-label phases of Protocols 004, 005, 018, 019 combined for the patients
receiving MK-0518 for the Cumulative period. The additional patients receiving MK-
0518 in open-label phase with the additional time at risk does not result in meaningful
increases in risk of mortality.
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Figure 2.7.4: 11

Kaplan Meier Plot of All Cause Mortality
(Protocols 004, 005, 018, 019 Combined)
(Double-Blind + Open-Label + Open-Label Post Virologic Failure, Frozen File) -
Cumulative Data

5 -
b
f=
£
2
g 37
=
2 MK-0518 during ___
a 24 DB+OL+OLVF |
5 MK-0518
§ 1 during DB B e SRR
g {
o
0- T T T T T T I T 1
¢ 2 4 6 8 10 12 14 16 18
Month
Number at Risk
DB* 758 745 735 676 463 243 154 145 142 6B
DB+OL+OLF* 902 875 825 778 578 348 288 2756 245 140
*; on MK-0518

[Ref. 5.3.5.1: P004-Define, PO05.-Define, PO18-Define, P019-Define]

studies, data from the WAES system as of the 0.' cutoff for cases with
insufficient data in the CTS database are summarized here but are not included in the
statistical analysis because of .insufficient data in the CTS database to enable
determination of patient-year adjusted incidence rates. In addition to the 15 deaths in the
frozen file, there were 2 additional deaths reported in the WAES system, one in the MK-
0518 group and one while receiving open label MK-0518 but originally randomized to
the placebo group, and none were considered by the investigator to be related to study
therapy, both occurred during the open-label phase. AN 7005 was reported in the
Application: this patient was in the MK-0518 group in Protocol 018 and died due to end
stage AIDS after discontinuing from the open-label post virologic failure phase

In order for this mortality review to be as complete as iossible with multiple ongoing
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This case is also included in the prior section on neoplasms. AN 3264 died during the
SUR period due to gastroenteritis after approximately 18 months in Protocol 005, initially
randomized to placebo, then at about 4 months on study switched to open-label MK-0518
600 mg b.i.d. post virologic failure, then at about 12 months on study switched to MK-
0518 400 mg b.i.d. in the study extension. Inclusion of these additional deaths in the
mortality analyses would not be expected to change the conclusion.

In summary, review of all cause mortality indicates that the mortality rates were low and
generally comparable in the two treatment groups during the double-blind phase, and
remained similar for the MK-0518 group in the Cumulative and Application periods. The
causes of death were generally diagnoses expected in a population with advanced
immunodeficiency. In addition, based upon available data, the mortality rate on MK-
0518 was similar between the double-blind portion and the entire study period. Medium-
WAES reports for patients described in this section are included in [Ref. 5.3.6: 461].

Mortality tables and figures from the Original Application are in [Appendix 2.7.4: 81]
through [Appendix 2.7.4: 84].

2.7.4.2.2 Narratives

Narratives summarizing the details of all deaths during the SUR period are presented in
[Appendix 2.7.4: 40]. Narratives for all other serious adverse experiences reported
during the SUR period are presented in [Appendix 2.7.4: 43].

2.7.4.3 Clinical Laboratory Evaluations

Predefined Limits of Change (PDLC) tables are provided in this section. The PDLCs
were derived using DAIDS toxicity criteria for the tests of interest, or based on the fold-
change from baseline. A patient could be counted only once within the DAIDS criteria
grades, but could also be counted once based on the fold-change from baseline, if
appropriate. The order of presentation for the PDLC tables with respect to the analysis
populations is similar to that utilized in the presentation of adverse experience data in
[Sec.2.7.4.2.1.2].

2.7.43.1 Phase Il Dose-Ranging PDLC Data

As reported in the Original Application, in Protocols 004 and 005, there were no
clinically meaningful differences between treatment groups for any of the PDLC
comparisons [Ref. 5.3.5.1: P004, P005]. PDLC tables for the Cumulative Periods of
Protocol 004 and Protocol 005 are presented in [Table 2.7.4: 61] and [Table 2.7.4: 62],
respectively, representing the entire study periods for both protocols. Other than
hyperbilirubinemia, seen primarily in Protocol 005 in association with atazanavir use in
OBT, Grade 3 and 4 abnormalities remained uncommon in the Cumulative period. There
were no Grade 3 or 4 serum glucose increases seen in the Phase II studies. Overall the
PDLC data for MK-0518 during the Cumulative Period for the Phase II studies were
consistent with data from the Application Period.
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MK-0518 Tablets - Original Application 210
2.7 Clinical Summary
2.7.4 Summary of Clinical Safety

2.7.4.3.2 Phase II and Phase III Treatment-Experienced MK-0518 400 mg b.i.d.
Double-Blind Cohort PDLC Data

A summary of the number and percent of patients with values outside the predefined
limits of change meeting Grade 1 or higher criteria in the treatment-experienced MK-
0518 400 mg b.i.d. double-blind cohort for selected parameters are presented for the
cumulative period in [Table 2.7.4: 63] and for the Original Application period in [Table
2.7.4: 64]. There were no clinically meaningful differences between treatment groups for
any of the comparisons. In general, Grade 3 and Grade 4 abnormalities were somewhat
more common overall in the treatment-experienced MK-0518 400 mg b.i.d. double-blind
cohort in Phase III studies than in MK-0518 treatment groups in the Phase II studies, as
may be expected given the advanced disease, less stringent laboratory inclusion criteria,
enrollment of patients with hepatitis B or C co-infection, and the extent of other co-
morbidities of the patients enrolled in Protocols 018 and 019, who make up the majority
of this cohort. The percentages shown are not adjusted for duration of exposure.

Overall, the rates of PDLC abnormalities were similar for the MK-0518 groups for the
Cumulative period compared to the Application period Specifically, Grades 3 and 4
serum AST and ALT abnormalities remained similar and Grades 3 and 4 hyperglycemia
remained uncommon for the MK-0518 group in the Cumulative and Application periods
[Sec.2.7.4.2.1.2.5].

0518_trxexp_sur_2-7-4-1_summary-clin-safety.doc VERSION 4.0 APPROVED 07-Jun-2007
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2.7.4.3.3 Open-Label Post Virologic Failure (OLPVF) Phase PDLC Data

A summary of the number and percent of patients exceeding the predefined limits of
change meeting Grade 1 or higher criteria in the OLPVF phase for selected parameters
are presented for the cumulative period in [Appendix 2.7.4: 85] and for the Original
Application period in [Appendix 2.7.4: 86]. In general, PDLC data seen in the OLPVF
phase during the Cumulative Period was similar to that seen in the Application period.

2.7.4.3.4 Laboratory Changes From Baseline

For the treatment-experienced MK-0518 400 mg b.i.d. double-blind cohort, summary
statistics (baseline and change from baseline) for protocol-specified laboratory tests
within each of the categories of laboratory measurements (serum chemistry, hematology,
and urinalysis) are in [Appendix 2.7.4: 87] for the Cumulative period and in [Appendix
2.7.4: 88] for the Original Application. There were no clinically meaningful differences
in the changes from baseline in specific laboratory tests among treatment groups seen in
the Cumulative period.

2.7.4.4 Vital Signs, Physical Findings, and Other Observations Related to Safety
No update

2.7.4.5 Safety in Special Groups and Situations

2.7.4.5.1 Intrinsic Factors

No update provided, since the overall adverse experience profiles were similar in the
Cumulative and Application Periods.

2.7.4.5.2 Extrinsic Factors

No update provided, since the overall adverse experience profiles were similar in the
Cumulative and Application Periods.

2.7.4.5.3 Drug Interactions
No update
2.74.5.4 Use in Pregnancy and Lactation

Although not considered an adverse experience, all pregnancies occurring throughout the
entire study period were to be reported and followed for outcome whenever possible.

There were 2 pregnancies reported and described in the Original Application. There were
no pregnancies reported during the SUR period.

The use of MK-0518 in pregnancy and lactation is not recommended.
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2.7.45.5 Overdose

There were 9 overdoses of MK-0518 reported and described in the Original Application.
There was 1 overdose of MK-0518 reported during the SUR period as described below.

In Protocol 019, 1 patient (AN 15607) in the MK-0518 group, reported an accidental
overdose with no associated adverse experiences. The patient incorrectly took 2 tablets
in the AM and 2 tablets in the PM from Study Day 233 to Study Day 268, for total daily
dosage of 1600 mg per day during that period.

2.7.4.5.6 Drug Abuse

No reports of drug abuse of study medication occurred in any patients participating in the
studies summarized in this SUR. Based upon the activity profile of this compound and
relative lack of CNS toxicity, the abuse potential of this compound is considered low.

2.7.4.5.7 Withdrawal and Rebound

In the development program for MK-0518, no specific studies have been conducted to
assess the response to withdrawal and rebound. No withdrawal or rebound effects were
observed in MK-0518 clinical trials to date. MK-0518 is not targeted to elicit a change in
human physiology or biochemistry, but rather is an anti-infective with activity against
HIV. Therefore, the terms withdrawal and rebound are not applicable to this compound.

2.74.5.8 Effects on Ability to Drive or Operate Machinery or Impairment of
Mental Ability

Although no studies on the effects on the ability to drive and use machines have been
performed, there is no information to suggest that MK-0518 affects a person’s ability to
drive and use machines. However, individual responses to MK-0518 may vary.

2.7.4.6 Postmarketing Data
Not applicable
2.7.477 Discussion and Conclusions Regarding the Safety of MK-0518

The safety of MK-0518 in both treatment-naive and treatment-experienced patients with
HIV infection has been reviewed in 899 patients (758 patients initially randomized to
MK-0518) the majority of whom were treated with MK-0518 for at least 24 weeks and
up to approximately 90 weeks (633 days) in combination regimens in the 2 Phase II
studies and 2 Phase III studies, which are the basis for this Safety Update Report. Some
of this treatment was under open-label conditions. The main focus of the Safety Update
Report remains the majority of patients studied who were highly treatment experienced
and had advanced immunodeficiency. The design of the studies resulted in imbalance of
exposure to MK-0518 vs. comparator due to randomization ratios weighted in favor of
MK-0518 (ratios were 2:1, 3:1, or 4:1) and the option of open-label MK-0518 for all
treatment-experienced patients who had virologic failure, resulting in substantial
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crossover from the placebo group. Consequently, the overall extent of exposure to MK-
0518 was substantially greater than that of the comparator regimens, particularly in the
treatment-experienced population due to the open-label option: median durations of
double blind treatment were 35.1 and 27.0 weeks for MK-0518 and placebo, respectively,
in the Cumulative period, compared with 26.4 and 21.4 weeks, respectively, in the
Application period. Time at risk during double-blind treatment was 332.2 patient-years
in the MK-0518 400 mg b.i.d. group and 150.2 patient-years in the placebo group in the
Cumulative period, compared with 260.8 and 126.6 patient-years respectively, in the
Application period. Time at risk in the OLPVF phase was 106.8 patient-years in the
Cumulative period.

The increasing imbalance in double blind and total MK-0518 exposure for the
Cumulative Period compared with the Application Period also reflects a greater number
of patients from the Phase III studies who have left the placebo arm due to virologic
failure and entered open label treatment.

Phase I study results are essentially unchanged, as all new studies are ongoing or have
only preliminary data. Phase II studies were examined over the Entire Study Period for
this SUR, and were compared with double blind dose ranging phase data from the
Application Period. Phase II studies showed generally similar safety profiles for MK-
0518 in the Cumulative Period and the Application Period in both treatment naive and
treatment experienced patients. The overall safety profile for the primary safety
population, the treatment experienced 400 mg double blind cohort, in the Cumulative
period is essentially unchanged as compared with the Application Period.

As noted in the Original Application, across the entire MK-0518 development program, a
greater number of malignancies were reported for the MK-0518 group than the
comparator group, in the SUR period, 2 additional cancers were reported in patients
receiving MK-0518 in the double blind period. The updated analysis of cancer based
upon crude rates adjusted for exposure, showed a relative risk of 4.26 and 95%
confidence interval (0.64, 180.90). When the cancers were analyzed excluding
recurrences, the relative risk of cancer was 2.61 with 95% CI of (0.35, 115.79). Using
either approach the cancer event rate did not increase with additional open label
exposure. The general characteristics of the new cases reported in the SUR period
resembled those reported in the Application. There does not appear to be any direct
evidence of drug relationship to these events.

Review of all cause mortality indicates that mortality rates were low and remained
generally comparable in the two treatment groups and between the Cumulative and
Application Periods. The causes of death were generally diagnoses expected in a
population with advanced immunodeficiency. In addition, based upon data in the
Cumulative period, the mortality rate on MK-0518 adjusted for exposure was similar
between the double-blind portion and the entire study period.
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Conclusions regarding Safety:

1.

In treatment-experienced patients failing antiretroviral therapy with triple-class
resistant HIV, MK-0518 400 mg b.i.d. administered in combination with Optimized
Background Therapy (OBT), as compared to placebo in combination with OBT:

is generally well tolerated.

is not associated with fasting hyperglycemia

does not appear to be associated with lipodystrophy or lipoatrophy

is generally well tolerated irrespective of gender and race

is generally well tolerated in patients with active hepatitis B and/or hepatitis C
coinfection

In antiretroviral treatment-naive patients, MK-0518 when administered with tenofovir
and lamivudine, as compared with efavirenz plus tenofovir and lamivudine:

¢ has a generally similar safety profile
¢ has no adverse effect on fasting lipids

In dose-ranging Phase II studies, and in patients using tenofovir and/or atazanavir in

‘OBT, there is no evidence that higher doses or higher exposure due to drug-drug

interactions lead to increased drug toxicity.

The higher number of cancers observed in the MK-0518 group compared with the
comparator group warrants further follow-up, but based on the data currently
available, no specific cancer risk attributable to MK-0518 is apparent.

2.7.4.8 Appendix
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