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in heavil

Tenofovir DF (TDF) is a nucleotide analog HIV reverse transcriptase (RT) inhibitor approved for treatment of adults. We report
safety and clinical responses through 48 weeks from a pediatric phase I study of TDF combined with other antiretrovirals (ARV).
Methods: 19 subjects had a median age (range) of 11.9 years (6.2-16.2). One subject was removed from the study prior to TDF dosing
secondary to elevated transaminases. For the remaining 18 subjects, TDF was given alone for 6 days followed by the addition of
optimized ARV background regimens. Patients were monitored by HIV RNA RT-PCR, flow cytometry, and chemistry and
hematologic studies; monitoring for bone toxicity included measurement of lumbar spine bone mineral density (BMD) by dual-energy
x-ray absorptiometry (DEXA).

Results: Subjects had extensive treatment experience: median (range) duration of prior ARV therapy was 9.7 years (4.8-13.5).
Baseline resistance testing showed median (range) of 7 (2-8) major nRTI mutations and 8 (1-10) major protease mutations. At
baseline, median (range) CD4+ T cell count was 206 cellsful (0-766); median (range) logso HIV RNA was 5.4 (4.1-5.9). The only
grade 3 or higher toxicities possibly o probably related to tenofovir DF were grade 3 elevated transaminases in 3 subjects (2 during
the tenofovir DF monotherapy phase and 1 at week 18) and grade 3 BMD decreases in two subjects at 48 weeks. At week 24, the
median (range) decrease in BMD Z-score was 0,38 (-1.2 to 0.52); 10 subjects had decreases in BMD from baseline, 7 of whom were
virologic responders (decreased logso HIV RNA from-1.57 to -4.0). At week 48, the median (range) decrease in BMD Z-score from
baseline was —0.31 (-2.9 to 0.21); 5 subjects had decreases in BMD from baseline, and all 5 had virologic responses (decreased logso
HIV RNA from-2.15 to —4.0). Regimens were otherwise well-tolerated. At week 24, median (range) increase in CD4+ T cell count
was 58 cells/ul (-64 to 589); median (range) decrease in logz HIV RNA was ~0.53 (4.0 to 0.31). HIV RNA was <50 copies/ml in 4
children (<400 copies/ml in 6 children). At week 48, median (range) increase in CD4+ T cell count was 4 cells/ul (-274 to 768);
median (range) decrease in logs, HIV RNA was —1.52 (-4.0 to 0.52). HIV RNA was <50 copies/ml in 4 children (<400 copies/ml in 6
children).

s

TDF-containing therap: active for at least 48 weeks in heavily treatment-
experienced children, but can be associated with decreased BMD. Further efficacy, toxicity, and tolerability studies are ongoing

NTRODUCTION

Tenofovir disoproxil fumarate (TDF)

o Orally available prodrug of tenofovir, a nucleotide reverse transcriptase (RT) inhibitor, approved for adults in October 2001

o Aspotent as ritonavir, based upon nearly identical initial rates of viral load decline in treatment-naive, HIV-infected adults (1)

«  Addition to stable background antiretroviral regimen resulted in a durable viral load decrease of ~ 0.6 logso copies/ml in ART-
experienced HIV-infected adults (2, 3)

*  Retains activity against most HIV resistant to other RT inhibitors (4, 5)

«  KB5R mutation in RT associated with reduced susceptibility to TDF, but emerges only rarely in vivo (2, 4, 6)

Pharmacokinetic studies (PK)

o Previously performed in both HIV-infected adults and children (7, 8). Latter report — data from current study

®  After the first dose, tenofovir exposure over 30% lower in the children compared to that seen in HIV-infected adults

«  Renal clearance in children approximately 1.5-fold higher

*  Atsteady-state, tenofovir exposure approximately 13% lower in children but approached that seen in HIV-infected adults

Objectives

o Primary objective: PK and safety of TDF in HIV-infected children

«  Studyalso designed to provide potentially effective therapy for heavily-treatment experienced HIV-infected children with
multidrug resistant virus

We now present data on the immunologic, virologic, and clinical effects of TDF administered to HIV-infected children alone and in

combination with optimized background regimens, through 48 weeks.

METHODS

. single dose of TDF followed by 48 hours PK and 6 days of TDF monotherapy

. Addition of optimized HAART (based upon viral resistance testing and treatment history) on day 7

. Clinical and laboratory monitoring during first 9 days, and at weeks 4, 8, 12, 16, 24, 36, and 48

. Monitoring for bone toxicity: lumbar spine bone mineral density (BMD) by dual-energy x-ray absorptiometry (DEXA) and

measurements of bone resorption and formation markers at baseline and weeks 24 and 48

. Toxicity grading: The National Cancer Institute’s Common Toxicity Criteria Version 2.0 Virologic and immunologic responses
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adverse events possibly o probably related to ARVs or requiring

of ARVs are shown in Table 3.

At baseline, the median lumbar spine BMD Z-score was -1.18. At

week 24, the median (range) decrease in BMD Z-score was ~0.38 (1.2 to 0.52); 10 subjects had decreases in BMD from baseline, 7 of
whom were virologic responders (decreased logso HIV RNA from-1.57 to —4.0). At week 48, the median (range) decrease in BMD Z-
score from baseline was ~0.31 (-2.9 to 0.21); 5 subjects had decreases in BMD from baseline, and all 5 had virologic responses
(decreased logso HIV RNA from-2.15 to -4.0). Analysis of bone biomarker data suggests that the impaired bone mineral acquisition

associated with TDF therapy was due to increased bone resorption (data not shown).

Table 3. Grade 3 or higher adverse events possibly or probably related to ARVs or requiring discontinuation of ARVs

Toxicity Grade Study TOF ‘Comment
Timepoint Action
Elevated 3 TDF Discontinued Probably related to TDF
transaminases monotherapy
Elevated 3 TDF Discontinued Possibly related to TDF
transaminases monotherapy
Confusion 2 Week 2 No change Resolved with discontinuation of EFV.
Rash 3 Week 2 No change Possibly related to EFV or viral illness. Resolved
without discontinuation of EFV.
Hematuria 2 Week 12 Regimen Resolved with discontinuation of IDV/
interrupted
Anemia (2 episodes) 3 After week 16 No change Resolved with substitution of ZDV with d4T
Elevated 3 Week 18 Discontinued Had grade 4 elevation probably related to oral
transaminases contraceptives after TDF discontinuation
Intracranial 5 Week 34 Death Unrelated to TDF
hemorrhage
Disease progression N/A Week 43 Discontinued Decrease in CD4 cell count
BMD decrease 3 Week 48 Discontinued Possibly related to TDF
BMD decrease 3 Week 48 Discontinued Possibly related to TDF

child with EFV discontinuation

« Viral load < 50 copies/ml in 4
subjects and < 400 copies/ml in 6
subjects at both 24 and 48 weeks

« One subject’s resistance assay
revealed the development of K65R
and other RT mutations (V75I and
F77L)

« Otherwise, lack of virologic response
not associated with the development

of significant RT mutations.
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Figure 3. Change in CD4 count through 48 weeks for whole

group and subsets of virologic responders and non-responders. \

« Week 48 median increase in CD4+ T cell count among virologic responders (n=7) : 211 cells/ mm*and non-responders (n=8): -1.5

cells/ mm®

o Figure 3. Week 24 median (range) increase in CD4+ T cell count:58 cells/mm’ (-64 to 589)

o Week 48 median (range) increase in CD4+ T cell count: O cells/ mm® (-274 to 768)



Analysis to determine differences between the virologic responders versus the non-responders was limited by the small sample size,
but several interesting trends were noted (Table 3). In view of the number of comparisons performed, we are requiring p<0.01 to
declare a result to be significant while 0.01 <p <0.05 would indicate strong trends. TDF exposure, as measured by area under the
curve, exhibited a strong trend for being higher after the first dose (p=0.0164, exact Wilcoxon rank-sum test) and at week 4 (p=0.031,
exact Wilcoxon rank-sum test) in the 7 virologic responders versus the 9 non-responders. Baseline BMD Z-score also exhibited a
strong trend for being higher in the group of virologic responders (p=0.012, exact Wilcoxon rank-sum test). The following
observations lacked statistical support but may be worthy of evaluation in larger studies: virologic responders had less prior treatment,

higher median weight Z-score, higher median CD4 count, less genotypic resistance, and were more likely to be treated with efavirenz.

TABLE 4. Comparison of virologic Responders (n=7) Non-responders (n=9) P value
responders versus non-responders
Median (range) number of prior ARTS 9 (4-13) 12 (8-13) 063
BL weight Z-score -0.784 -0.961 .14
BL BMD Z-score -0.427 -1.467 .012
BL height Z-score -0.354 -1.649 5
Median (range) age (years 104 2) 132 (10.7-14.6) 7
Median (range) BL log10 HIV RNA 5.31 (4.61-5.69) 546 (4.6-6.44) 47
Median (range) BL CD 4 count 269 (2-605) 59 (0-649) 20
Median (range) major nRTI mutations 7(4-8) 8(3-9) 7
Median (range) major protease mutations 7(58) 8 (1-10) 8
Presence of 69 insertion 7 219 .48
Median (range) TDF dose (mg/m’) 208 (161-254) 207 (174-256) 00
Median (range) single dose TDF AUC 3290 (1910-3630) 1950 (1060-2670) 0164
Median (range) steady state TDF AUC 3800 (2020-5590, 2510 (1800-4160) .031
Study regimen included EFV 37 0/9* .0625
Study regimen included 3TC a7 719 60
Study regimen included LPV/ mn 7 .48
* One subject received EFV for a short time but it was discontinued secondary to CNS toxicity.
CONCLUSIONS
. Phase | studies of new ARVs in children conducted while an optimized

regimen can yield the necessary safety and dosing information while also providing potentially efficacious
salvage treatment for heavily treatment-experienced HIV-infected children.

. Tenofovir DF-containing HAART was well tolerated.

. Tenofovir DF-containing HAART was associated with decreased BMD, which was more pronounced in the 7
virologic responders.

. Tenofovir DF-containing HAART produced durable suppression of HIV replication in 7 of 16 heavily-treatment

experienced HIV-infected children with multidrug resistant virus.

. Development of RT mutation K65R was seen in only one subject and was associated with a lack of virologic
response.
. Baseline BMD Z-score and TDF exposure exhibited a strong trend for being higher in the 7 virologic

responders versus the 9 non-responders.
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