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FDA’s November 18, 2011 approved labeling for NDA 21356/S-041 compared to the final draft labeling
dated January 13, 2012.

Background and Summary:
This NDA for Viread® oral powder (22577) and efficacy supplement for Viread® reduced-strength
tablets (21356 S-038) were submitted to provide for the use of Viread in combination with other
antiretroviral agents for the treatment of HIV-1 infection in pediatric patients 2 years of age and older.
The labeling in this supplement was compared to the most recent approved labeling dated November 18,
2011.

Review of Package Insert:
General:
The following editorial changes were made throughout the label:
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Tablets: 150, 200, 250 and 300 mg (3)
Oral Powder: 40 mg per 1 g of oral powder (3)
The following changes were made to the ADVERSE REACTIONS section (new wording in blue):
In HIV-infected adult subjects: Most common adverse reactions (incidence greater than or equal
to 10%, Grades 2–4) are rash, diarrhea, headache, pain, depression, asthenia, and nausea. (6)
In HIV-infected pediatric subjects: Adverse reactions in pediatric subjects were consistent with
those observed in adults. (6)
The following changes were made to the USE IN SPECIFIC POPULATIONS section (deleted wording
in strikethrough):
x

Pregnancy: There is a pregnancy registry available.

x

Safety and efficacy not established in patients less than 12 years of age. (8.4)

The revision date at the end of the section was revised from November 2011 to January 2012. At the
request of DAVP, the revision date was relocated to the bottom of the Highlights page (it was previously
located at the top of the Contents page).
Full Prescribing Information: Contents:
The following changes were made to the Table of Contents (new wording in blue, deleted wording in
strikethrough):
3.2 Recommended Dose in Pediatric Patients (2 to Less Than 18 12 Years of Age and Older and Greater
Than or Equal to 35 kg)
17 PATIENT COUNSELING INFORMATION AND FDA APPROVED PATIENT LABELING
Full Prescribing Information:
Section 1.1, Indications and Uses, HIV Infection, the following changes were made (new wording in
bold, deleted wording in strikethrough):
VIREAD® is indicated in combination with other antiretroviral agents for the treatment of HIV-1
infection in adults and pediatric patients 12 years of age and older.
Section 2.1, Recommended Dose in Adults, the following changes were (new wording in bold):
For the treatment of HIV-1 or chronic hepatitis B: The dose is one 300 mg VIREAD tablet once
daily taken orally, without regard to food.
For adults unable to swallow VIREAD tablets, the oral powder formulation (7.5 scoops) may be
used.
Section 2.2, Recommended Dose in Pediatric Patients (2 to less than 18 Years of Age), the following
changes were made (new wording in bold, deleted wording in strikethrough):
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For the treatment of HIV-1 in pediatric patients 12 years of age and older, the recommended oral
dose of VIREAD is 8 mg of tenofovir disoproxil fumarate per kilogram of with body weight (up
to a maximum of greater than or equal to 35 kg (greater than or equal to 77 lb): The dose is one
300 mg) once daily administered as oral powder or tablets.
VIREAD oral powder should be measured only with the supplied dosing scoop. One level scoop
delivers 1 g of powder which contains 40 mg of tenofovir disoproxil fumarate. VIREAD oral
powder should be mixed in a container with 2 to 4 ounces of soft food not requiring chewing
(e.g., applesauce, baby food, yogurt). The entire mixture should be ingested immediately to
avoid a bitter taste. Do not administer VIREAD oral powder in a liquid as the powder may float
on top of the liquid even after stirring. Further patient instructions on how to administer
VIREAD oral powder with the supplied dosing scoop are provided in the FDA-approved patient
labeling (Patient Information).
VIREAD is also available as tablets in 150, 200, 250 and 300 mg strengths for pediatric patients
who weigh greater than or equal to 17 kg and who are able to reliably swallow intact tablets. The
dose is one tablet once daily taken orally, without regard to food.
Tables 1 and 2 contain dosing recommendations for VIREAD oral powder and tablets based on
body weight. Weight should be monitored periodically and the VIREAD dose adjusted
accordingly.
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Table 1

Table 2

Dosing Recommendations for Pediatric Patients 2 Years of Age Using VIREAD
Oral Powder
Body Weight

Oral Powder Once Daily

Kilogram (kg)

Scoops of Powder

10 to <12

2

12 to <14

2.5

14 to <17

3

17 to <19

3.5

19 to <22

4

22 to <24

4.5

24 to <27

5

27 to <29

5.5

29 to <32

6

32 to <34

6.5

34 to <35

7

t35

7.5

Dosing Recommendations for Pediatric Patients 2 Years of Age and Weighing
17 kg Using VIREAD Tablets
Body Weight
Kilogram (kg)

Tablets Once Daily

17 to <22

150 mg

22 to <28

200 mg

28 to <35

250 mg

t35

300 mg

Section 2.3, Dose Adjustment for Renal Impairment in Adults, the following changes were made (new
wording in blue, deleted wording in strikethrough):
Significantly increased drug exposures occurred when VIREAD was administered to subjects
with moderate to severe renal impairment [See Clinical Pharmacology (12.3)]. Therefore, the
dosing interval of VIREAD tablets 300 mg should be adjusted in patients with baseline
creatinine clearance below 50 mL/min using the recommendations in Table 3.1. These dosing
interval recommendations are based on modeling of single-dose pharmacokinetic data in nonHIV and non-HBV infected subjects with varying degrees of renal impairment, including endstage renal disease requiring hemodialysis. The safety and effectiveness of these dosing interval
5
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adjustment recommendations have not been clinically evaluated in patients with moderate or
severe renal impairment, therefore clinical response to treatment and renal function should be
closely monitored in these patients [See Warnings and Precautions (5.3)]. There are no data to
recommend use of VIREAD tablets 150, 200 or 250 mg or VIREAD oral powder in patients with
renal impairment.
No dose adjustment of VIREAD tablets 300 mg is necessary for patients with mild renal
impairment (creatinine clearance 50–80 mL/min). Routine monitoring of calculated creatinine
clearance and serum phosphorus should be performed in patients with mild renal impairment
[See Warnings and Precautions (5.3)].
No data are available to make dose recommendations in pediatric patients 12 years of age and
older with renal impairment.
Section 3, DOSAGE FORMS AND STRENGTHS, the following changes were made (new wording in
blue, deleted wording in strikethrough):
VIREAD is available as tablets or as an oral powder.
VIREAD tablets 150 mg contain 150 mg of tenofovir disoproxil fumarate, which is equivalent to
123 mg of tenofovir disoproxil. The tablets are triangle-shaped, white, film-coated, and debossed
with “GSI” on one side and “150” on the other side.
VIREAD tablets 200 mg contain 200 mg of tenofovir disoproxil fumarate, which is equivalent to
163 mg of tenofovir disoproxil. The tablets are round-shaped, white, film-coated, and debossed
with “GSI” on one side and “200” on the other side.
VIREAD tablets 250 mg contain 250 mg of tenofovir disoproxil fumarate, which is equivalent to
204 mg of tenofovir disoproxil. The tablets are capsule-shaped, white, film-coated, and debossed
with “GSI” on one side and “250” on the other side.
VIREAD tablets 300 mg contain . Each tablet contains 300 mg of tenofovir disoproxil fumarate,
which is equivalent to 245 mg of tenofovir disoproxil. The tablets are almond-shaped, light blue,
film-coated, and debossed with “GILEAD” and “4331” on one side and with “300” on the other
side.
The oral powder consists of white, taste-masked, coated granules containing 40 mg of tenofovir
disoproxil fumarate, which is equivalent to 33 mg of tenofovir disoproxil, per level scoop. Each
level scoop contains 1 gram of oral powder.
Section 5.6, Decreases in Bone Mineral Density, the following changes were made (new wording in
blue, deleted wording in strikethrough):
Assessment of bone mineral density (BMD) should be considered for adults and pediatric
patients 12 years of age and older who have a history of pathologic bone fracture or other risk
factors for osteoporosis or bone loss. Although the effect of supplementation with calcium and
vitamin D was not studied, such supplementation may be beneficial for all patients. If bone
abnormalities are suspected then appropriate consultation should be obtained.
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In a clinical trials evaluating VIREAD in trial of HIV-1 infected pediatric subjects 2 to less than
18 12 years of age and older (Study 321), bone effects were similar to those observed in adult
subjects. Under normal circumstances BMD increases rapidly in pediatric patients.this age
group. In Study 352 (2 to less than 12 years) this trial, the mean rate of BMD bone gain in
lumbar spine at Week 48 was similar between less in the VIREAD and the d4T or AZT
treatment groups. Total body BMD gain was less in the VIREAD compared to the d4T or AZT
treatment group. One VIREAD-treated subject and none of the d4T or AZT-group compared to
the placebo group. Six VIREAD treated subjects experienced and one placebo treated subject
had significant (greater than 4%) lumbar spine BMD loss at Week 48. Changes from baseline in
BMD weeks. Among 28 subjects receiving 96 weeks of VIREAD, Z-scores were -0.012 for
lumbar spine and -0.338 for total body in the 64 subjects who were treated with VIREAD for 96
weeks. In Study 321 (12 to less than 18 years), the mean rate of BMD gain at Week 48 was less
in the VIREAD compared to the placebo treatment group. Six VIREAD treated subjects and one
placebo treated subject had significant (greater than 4%) lumbar spine BMD loss at Week 48.
Changes from baseline BMD Z-scores were declined by -0.341 for lumbar spine and -0.458 for
total body in the 28 subjects who were treated with VIREAD for 96 weeks. In both trials,
skeletal. Skeletal growth (height) appeared to be unaffected. Markers of bone turnover in
VIREAD-treated pediatric subjects 12 years of age and older suggest increased bone turnover,
consistent with the effects observed in adults.
Section 6.1, Adverse Reactions from Clinical Trials Experience, under Clinical Trials in Pediatric
Subjects 2 Years of Age and Older with HIV-1 Infection, the following changes were made (new
wording in blue, deleted wording in strikethrough):
Clinical Trials in Pediatric Subjects 12 Years of Age and Older with HIV-1 Infection
Assessment of adverse reactions is based on two one randomized trials (Studies 352 and trial
(Study 321) in 184 87 HIV-1 infected pediatric subjects (12 to less than 18 years of age) who
received treatment with VIREAD (N=93 45) or placebo/active comparator (N=91 42) in
combination with other antiretroviral agents for 48 weeks. The adverse reactions observed in
subjects who received treatment with VIREAD were consistent with those observed in clinical
trials in adults.
Bone effects observed in pediatric subjects 12 years of age and older were consistent with those
observed in adult clinical trials [See Warnings and Precautions(5.6)].
Eighty-nine pediatric subjects received VIREAD in Study 352 (48 who were initially
randomized to VIREAD and 41 who were initially randomized to continue stavudine or
zidovudine and then received VIREAD in the extension phase) for a median exposure of 104
weeks. Of these, 4 subjects discontinued from the trial due to adverse reactions consistent with
proximal renal tubulopathy. Three of these 4 subjects presented with hypophosphatemia and also
had decreases in total body or spine BMD Z score [See Warnings and Precautions (5.6)].
Section 8.3, Nursing Mothers, the following changes were made (new wording in blue, deleted wording
in strikethrough):
Nursing Mothers: The Centers for Disease Control and Prevention recommend that HIV1-infected mothers not breast-feed their infants to avoid risking postnatal transmission of
HIV-1. Studies in rats have demonstrated that tenofovir is secreted in milk. In humans, samples
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of breast milk obtained from five HIV-1 infected mothers in the first post-partum week show that
It is not known whether tenofovir is excreted in human milk at low levels. The impact of this
exposure in breastfed infants is unknown. Because of both the potential for HIV-1 transmission
and the potential for serious adverse reactions in nursing infants, mothers should be instructed
not to breast-feed if they are receiving VIREAD.
Section 8.4, Pediatric Use, the following changes were made (new wording in blue, deleted wording in
strikethrough):
The safety of VIREAD in pediatric patients aged 12 to less than 18 years is supported by data
from two one randomized trials in which VIREAD was administered to HIV-1 infected
treatment-experienced subjects. In addition this trial, the pharmacokinetic profile of tenofovir in
patients 2 to less than 18 years of age at the recommended doses VIREAD was similar to that
found to be safe and effective in adult clinical trials [See Clinical Pharmacology (12.3)].
In Study 352, 92 treatment-experienced subjects 2 to less than 12 years of age with stable,
virologic suppression on stavudine- or zidovudine-containing regimen were randomized to either
replace stavudine or zidovudine with VIREAD (N = 44) or continue their original regimen (N =
48) for 48 weeks. Five additional subjects over the age of 12 were enrolled and randomized
(VIREAD N=4, original regimen N=1) but are not included in the efficacy analysis. After 48
weeks, all eligible subjects were allowed to continue in the study receiving open-label VIREAD.
At Week 48, 89% of subjects in the VIREAD treatment group and 90% of subjects in the
stavudine or zidovudine treatment group had HIV-1 RNA concentrations less than 400
copies/mL. During the 48 week randomized phase of the study, 1 subject in the VIREAD group
discontinued the study prematurely because of virologic failure/lack of efficacy and 3 subjects (2
subjects in the VIREAD group and 1 subject in the stavudine or zidovudine group) discontinued
for other reasons.
Safety and effectiveness of VIREAD in pediatric patients younger less than 12 years of age have
not been established.
Section 11, DESCRIPTION, the following changes were made (new wording in blue, deleted wording
in strikethrough):
VIREAD is available as tablets or as an oral powder.
VIREAD tablets are for oral administration in strengths of 150, 200, 250, and . Each tablet
contains 300 mg of tenofovir disoproxil fumarate, which are is equivalent to 123, 163, 204 and
245 mg of tenofovir disoproxil, respectively. Each tablet contains and the following inactive
ingredients: croscarmellose sodium, lactose monohydrate, magnesium stearate, microcrystalline
cellulose, and pregelatinized starch. The 300 mg tablets are coated with Opadry II Y–30–
10671–A, which contains FD&C blue #2 aluminum lake, hypromellose hydroxypropyl
methylcellulose 2910, lactose monohydrate, titanium dioxide, and triacetin. The 150, 200, and
250 mg tablets are coated with Opadry II 32K-18425, which contains hypromellose 2910, lactose
monohydrate, titanium dioxide, and triacetin.
VIREAD oral powder is available for oral administration as white, taste-masked, coated granules
containing 40 mg of tenofovir disoproxil fumarate per gram of oral powder, which is equivalent
to 33 mg of tenofovir disoproxil. The oral powder contains the following inactive ingredients:
mannitol, hydroxypropyl cellulose, ethylcellulose, and silicon dioxide.
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Section 12.3, Pharmacokinetics, under Absorption, the following changes were made (new wording in
blue):
In a single-dose bioequivalence study conducted under non-fasted conditions (dose administered
with 4 oz. applesauce) in healthy adult volunteers, the mean Cmax of tenofovir was 26% lower for
the oral powder relative to the tablet formulation. Mean AUC of tenofovir was similar between
the oral powder and tablet formulations.
Section 12.3, Pharmacokinetics, under Effects of Food on Oral Absorption, the following changes were
made (new wording in blue):
Administration of VIREAD 300 mg tablets following a high-fat meal (~700 to 1000 kcal
containing 40 to 50% fat) increases the oral bioavailability, with an increase in tenofovir AUC0-f
of approximately 40% and an increase in Cmax of approximately 14%. However, administration
of VIREAD with a light meal did not have a significant effect on the pharmacokinetics of
tenofovir when compared to fasted administration of the drug. Food delays the time to tenofovir
Cmax by approximately 1 hour. Cmax and AUC of tenofovir are 0.33 r 0.12 Pg/mL and 3.32 r
1.37 Pg•hr/mL following multiple doses of VIREAD 300 mg once daily in the fed state, when
meal content was not controlled.
Section 12.3, Pharmacokinetics, under Special Populations, the following changes were made (new
wording in blue, deleted wording in strikethrough):
Pediatric Patients 12 Years of Age and Older: Steady-state pharmacokinetics of tenofovir were
evaluated in 31 8 HIV-1 infected pediatric subjects (12 to less than 18 years (Table 11).). Mean
(r SD) Cmax and AUCtau are 0.38 r 0.13 Pg/mL and 3.39 r 1.22 Pg•hr/mL, respectively.
Tenofovir exposure achieved in these pediatric subjects receiving oral once daily doses of
VIREAD 300 mg (tablet) or 8 mg/kg of body weight (powder) up to a maximum dose of 300 mg
was similar to exposures achieved in adults receiving once-daily doses of VIREAD 300 mg.
Table 11

Mean (± SD) Tenofovir Pharmacokinetic Parameters by Age Groups for Pediatric
Patients

Dose and Formulation

300 mg Tablet

8 mg/kg Oral Powder

12 to <18 Year (N=8)

2 to <12 Years (N=23)

Cmax (Pg/mL)

0.38 r 0.13

0.24 r 0.13

AUCtau (Pg•hr/mL)

3.39 r 1.22

2.59 r 1.06

Pharmacokinetic trials have not been performed in pediatric subjects under 12 years of age.
Section 16, HOW SUPPLIED/STORAGE AND HANDLING, the following changes were made to
(new wording in blue, deleted wording in strikethrough):
VIREAD was studied in a small randomized, double-blind, active-controlled trial evaluating the
safety of VIREAD compared to other antiviral drugs in subjects with CHB and decompensated
liver disease through 48 weeks (Study 0108).
9
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Forty-five adult subjects (37 males and 8 females) were randomized to the VIREAD treatment
arm. At baseline, 69% subjects were HBeAg-negative positive, and 31% were HBeAg-positive.
negative. Subjects had a mean Child-Pugh score of 7, a mean MELD score of 12, mean HBV
DNA of 5.8 log10 copies/mL and mean serum ALT of 61 U/L at baseline. Trial endpoints were
discontinuation due to an adverse event and confirmed increase in serum creatinine  0.5
mg/dL or confirmed serum phosphorus of < 2 mg/dL. [See Adverse Reactions (6.1)].
Section 12.3, Pharmacokinetics, under Special Populations, the following changes were made (new
wording in blue, deleted wording in strikethrough):
Tablets
VIREAD tablets, 150 mg, are triangle The almond-shaped, white light blue, film-coated tablets
containing 150 contain 300 mg of tenofovir disoproxil fumarate, which is equivalent to 123
245 mg of tenofovir disoproxil, are debossed with “GSI GILEAD” and “4331” on one side and
with “150 300” on the other side. Each bottle contains 30 tablets, , and are available in unit of
use bottles (containing a desiccant ([silica gel canister or sachet),] and closed with a childresistant closure. ) of: 30 tablets (NDC 61958-0404- 0401 1)
VIREAD tablets, 200 mg, are round-shaped, white, film-coated tablets containing 200 mg of
tenofovir disoproxil fumarate, which is equivalent to 163 mg of tenofovir disoproxil, are
debossed with “GSI” on one side and with “200” on the other side. Each bottle contains 30
tablets, a desiccant (silica gel canister or sachet), and closed with a child-resistant closure.
(NDC 61958-0405-1)
VIREAD tablets, 250 mg, are capsule-shaped, white, film-coated tablets containing 250 mg of
tenofovir disoproxil fumarate, which is equivalent to 204 mg of tenofovir disoproxil, are
debossed with “GSI” on one side and with “250” on the other side. Each bottle contains 30
tablets, a desiccant (silica gel canister or sachet), and closed with a child-resistant closure.
(NDC 61958-0406-1)
VIREAD tablets, 300 mg, are almond-shaped, light blue, film-coated tablets containing 300 mg
of tenofovir disoproxil fumarate, which is equivalent to 245 mg of tenofovir disoproxil, are
debossed with “GILEAD” and “4331” on one side and with “300” on the other side. Each bottle
contains 30 tablets, a desiccant (silica gel canister or sachet), and closed with a child-resistant
closure. (NDC 61958-0401-1)
Oral Powder
VIREAD oral powder consists of white, coated granules containing 40 mg of tenofovir
disoproxil fumarate, which is equivalent to 33 mg of tenofovir disoproxil, per gram of powder
and is available in multi-use bottles containing 60 grams of oral powder, closed with a childresistant closure, and co-packaged with a dosing scoop. (NDC 61958-0403-1)
Store VIREAD tablets and oral powder at 25 qC (77 qF), excursions permitted to 15–30 qC (59–
86 qF) (see USP Controlled Room Temperature).
Keep the bottle tightly closed. Dispense only in original container. Do not use if seal over bottle
opening is broken or missing.
Section 17, Patient Counseling Information, the following changes were made immediately below the
section heading (new wording in blue, deleted wording in strikethrough):
10
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See FDA-approved patient labeling (Patient Information and Instructions for Use)
Section 17, Patient Counseling Information, Information for Patients, the following changes were made
(new wording in blue, deleted wording in strikethrough):
x

Patients should avoid doing things that can spread HIV or HBV to others.
x

Do not share needles or other injection equipment.

x

Do not share personal items that can have blood or body fluids on them, like toothbrushes
The use of VIREAD has not been shown to reduce the risk of transmission of HIV 1 or HBV
to others through sexual contact or blood contamination. Patients should be advised to
continue to practice safer sex and razor blades.

x

Do not have any kind of sex without protection. Always practice safe sex by using a to use
latex or polyurethane condom condoms to lower the chance of sexual contact with any body
fluids such as semen, vaginal secretions, or blood. Patients should be advised never to re use
or share needles.

x

Do not breastfeed. Tenofovir is excreted in breast milk. Mothers with HIV-1 should not
breastfeed because HIV-1 can be passed to the baby in the breast milk.

x

The long term effects of VIREAD are unknown.

x

VIREAD tablets and oral powder Tablets are for oral ingestion only.

Section 17, Patient Counseling Information, the following changes were made:
The warnings/precautions listed were rearranged to follow the order in Warnings and
Precautions section of the PI (in numerical order: 5.1, 5.2, 5.3, 5.4, 5.5, 5.6).

Review of Patient Package Insert:
In the heading of the PPI, the following changes were made (new wording in blue, deleted wording in
strikethrough):
PATIENT INFORMATION
VIREAD® (VEER-ee-ad)
(tenofovir disoproxil fumarate)
tablets and oral powder Tablets

In the first paragraph of the PPI, the following changes were made (new wording in blue, deleted
wording in strikethrough):
Read this Patient Information leaflet before you start taking VIREAD and each time you get a
refill. There may be new information. This information does not take the place of talking with
your healthcare provider about your medical condition or your treatment.
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In the section, “What is the most important information I should know about VIREAD?” the following
changes were made (new wording in blue, deleted wording in strikethrough):
1. Build-up of an acid in your blood (lactic acidosis). Lactic acidosis can happen in some
people who take VIREAD or similar (nucleoside analog) medicines. Lactic acidosis is a serious
medical emergency that can lead to death.
2. Severe liver problems. Severe liver problems can happen in people who take VIREAD or
similar medicines. In some cases these liver problems can lead to death. Your liver may become
large (hepatomegaly) and you may develop fat in your liver (steatosis) when you take VIREAD.
Call your healthcare provider right away if you have any of the following symptoms of
liver problems:
•
•
•
•
•
•

Your skin or the white part of your eyes turns yellow (jaundice).
dark “tea-colored” urine
light-colored bowel bowl movements (stools)
loss of appetite for several days or longer
nausea
stomach pain

You may be more likely to get lactic acidosis or severe liver problems if you are female, very
overweight (obese), or have been taking VIREAD or a similar medicine for a long time.
3. Worsening of your Hepatitis B infection. Your hepatitis B Virus (HBV) infection may
become worse (flare-up) if you take VIREAD and then stop it. A “flare-up” is when your HBV
infection suddenly returns in a worse way than before.
• Do not let your VIREAD run out. Refill your prescription or talk to your healthcare provider
before your VIREAD is all gone.
• Do not stop taking VIREAD without first talking to your healthcare provider.
• If you stop taking VIREAD, your healthcare provider will need to check your health often and
do regular blood tests regularly to check your HBV infection. Tell your healthcare provider
about any new or unusual symptoms you may have after you stop taking VIREAD.
In the section “What is VIREAD?” the following changes were made (new wording in blue, deleted
wording in strikethrough):
VIREAD is a prescription medicine used:
x

with other antiviral medicines to treat Human Immunodeficiency Virus (HIV) in adults
and children pediatric patients 12 years of age and older. HIV is the virus that causes
AIDS (Acquired Immune Deficiency Syndrome).
x

When used with other HIV medicines, VIREAD may reduce the amount of HIV
in your blood (called “viral load”). VIREAD may also help to increase the
number of CD4 (T) cells in your blood which help fight off other infections.
Reducing the amount of HIV and increasing the CD4 (T) cell count may improve
your immune system. This may reduce your risk of death or infections that can
happen when your immune system is weak (opportunistic infections).
12
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x

x

VIREAD does not cure HIV infection or AIDS. People taking VIREAD may
still develop infections or other conditions associated with HIV infection.

x

Patients must stay on continuous HIV therapy to control infection and decrease
HIV-related illnesses.

x

VIREAD does not cure HIV or AIDS. People taking VIREAD may still get
infections common in people with HIV (opportunistic infections). It is very
important that you stay under the care of your healthcare provider.

to treat chronic hepatitis B virus (HBV) in adults. VIREAD will not cure HBV.
x

VIREAD may lower the amount of HBV in your body.

x

VIREAD may improve the condition of your liver.

x

VIREAD may lower the ability of HBV to multiply and infect new liver cells.

In the section “What should I tell my healthcare provider before taking VIREAD?” the following
changes were made (new wording in blue, deleted wording in strikethrough):
Do not breastfeed if you are taking VIREAD. Tenofovir passes into your breast milk.are
breast feeding or plan to breast feed. You should not breastfeed because of the risk of passing
feed if you have HIV infection or AIDS. The virus that causes HIV can pass through your breast
milk to your baby. It is not known if VIREAD can pass through your breast milk and harm your
baby. Talk to your healthcare provider about the best way to feed your baby.
In the section “How should I take VIREAD?” the following changes were made (new wording in blue,
deleted wording in strikethrough):
x

For adults: theThe usual dose of VIREAD is one 300 mg1 tablet each day. If you are an adult
and have kidney problems, your healthcare provider may tell you to take VIREAD less often.

x

Adults who are unable to swallow VIREAD tablets whole may take 7½ scoops of VIREAD oral
powder.

x

For children 2 years of age and older, your healthcare provider will prescribe the right dose of
VIREAD oral powder or tablets based on your child’s body weight.

x

Tell your healthcare provider if your child has problems with swallowing tablets.

x

See the “Instructions for Use” section at the end of this Patient Information leaflet for
information about the right way to measure and take VIREAD oral powder.

x

Take VIREAD tablets by mouth, with or without food.

In the section “What are the possible side effects of VIREAD?” the following changes were made (new
wording in blue, deleted wording in strikethrough). Note that above the first table, the order of words is
incorrect and should state “in all” instead of “all in.”
x

Changes in your immune system (Immune Reconstitution Syndrome) can happen when you start
taking HIV medicines. Your immune system may get stronger and begin to fight infections that
have been hidden in your body for a long time. Tell your healthcare provider doctor if you start
having new symptoms after starting your HIV medicine.
The most common side effects in all people who take of VIREAD are:
13
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x
x
x
x

x
x
x

nausea
rash
diarrhea
headache

pain
depression
weakness

In some people with advanced HBV-infection, other common side effects may include:
x sleeping problems
x itching
x vomiting
x dizziness
x fever
In the section “How should I store VIREAD?” the following changes were made (new wording in blue,
deleted wording in strikethrough):
How should do I store VIREAD?
x Store VIREAD tablets or oral powder at 59° F to 86° F (15° C to 30° C).
x Keep VIREAD in the original container.
x Do not use VIREAD if the seal over the bottle opening is broken or missing.
x Keep the bottle tightly closed.
In the section “General information about VIREAD?” the following changes were made (new wording
in blue, deleted wording in strikethrough):
Medicines are sometimes prescribed for purposes other than those listed in a Patient Information
the patient leaflet. Do not use VIREAD for a condition for which it was not prescribed. Do not
give VIREAD to other people, even if they have the same condition you have. It may harm
them.
Avoid doing things that can spread VIREAD does not reduce the risk of passing HIV-1 or HBV
infection to others.
x

Do not share needles through sexual contact or other injection equipment.

x

blood contamination. Continue to practice safer sex and do not use or share dirty needles.
Do not share personal items that can have blood or body fluids on them, like
toothbrushes and or razor blades.

x

Do not have any kind of sex without protection. Always practice safe sex by using a latex
or polyurethane condom to lower the chance of sexual contact with semen, vaginal
secretions, or blood.

A shot (vaccine) is available to protect people at risk for becoming infected with HBV. You can
ask your healthcare provider for information about this vaccine.
In the section “What are the ingredients in VIREAD?” the following changes were made (new wording
in blue, deleted wording in strikethrough):
Oral Powder: mannitol, hydroxypropyl cellulose, ethylcellulose, and silicon dioxide.
Tablets: croscarmellose sodium, lactose monohydrate, magnesium stearate, microcrystalline
cellulose, and pregelatinized starch.
14
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x

For ½ scoop:
x

Fill the dosing scoop up to the “½ line” on the side (see Figure C).

½ line

Figure C

5. Sprinkle the VIREAD oral powder on the soft food. Stir with a spoon until well mixed. Give
the entire dose right away after mixing to avoid a bad taste.
6. Close the bottle of VIREAD tightly.
7. Wash and dry the dosing scoop. Do not store the dosing scoop in the bottle.
See the section “How should I store VIREAD?” for information about how to store VIREAD oral
powder.
At the end of the PPI, the following changes were made (new wording in blue, deleted wording in
strikethrough):
This Patient Information has been approved by the U.S. Food and Drug Administration.
November 2011
COMPLERA, EMTRIVA, HEPSERA, TRUVADA, and VIREAD are trademarks or registered
trademarks of Gilead Sciences, Inc., or its related companies. ATRIPLA is a trademark of
Bristol Myers Squibb & Gilead Sciences, LLC. All other trademarks herein are the property of
their respective owners.
Manufactured for and distributed by:
Gilead Sciences, Inc.
Foster City, CA 94404
January 2012
COMPLERA, EMTRIVA, GSI, HEPSERA, TRUVADA, and VIREAD are registered
trademarks of Gilead Sciences, Inc., or its related companies. ATRIPLA is a registered
trademark of Bristol-Myers Squibb & Gilead Sciences, LLC. All other trademarks herein are the
property of their respective owners.
21-356-DGS-030 11012012
Conclusion:
It will be conveyed to the applicant that labeling is acceptable, and an approval letter should be sent. See
the clinical review for additional information.
{See appended electronic signature page}
Katherine Schumann
Regulatory Project Manager

Supervisory Comment/Concurrence:
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{See appended electronic signature page}
Victoria Tyson
Chief, Project Management Staff
Division of Antiviral Products
Office of Antimicrobial Products
Center for Drug Evaluation and Research
Attachments: PI and PPI submitted by Gilead on January 13, 2012, compared to the last approved label
on November 18, 2011.
Drafted:
Revised/Initialed:
Finalized:
Filename:v:

RPM/Schumann/1-12-12
Tyson/eso/
RPM/Schumann/
\\Cdsnas\oap\DAVDP\CSO\Schumann\NDA\022477\RPM labeling review 22577
21356 S-38.doc

48 Pages of Draft Labeling have been Withheld in Full as b4 (CCI/TS)
immediately following this page.
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PMR/PMC Development Template
This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA #/Product Name:

22577

PMR/PMC Description:

1865-1 During the filling of one commercial full-scale Viread oral
powder lot, execute a stratified sampling plan to determine the
potency of the powder blend and verify that potency variation does
not occur due to segregation. Include individual measurements of
strength from at least one single scoop sample per container for
containers spanning the full packaging run. Include both individual
values and statistical analysis of the data in the study report.

PMR/PMC Schedule Milestones:
Study/Trial Completion:
Final Report Submission:
Other:

12/18/2012
01/18/2013
MM/DD/YYYY

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a
pre-approval requirement. Check type below and describe.
Unmet need
Life-threatening condition
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety
Small subpopulation affected
Theoretical concern
Other
Data presented to date demonstrates adequate uniformity of strength. However, non-uniform
strength per gram as a function of particle size makes it possible that segregation during shipping
and/or during the packaging operation could cause strength to vary from bottle to bottle. This
concern makes it important to obtain additional data from a commercial full-scale batch of the oral
powder.
The submitted pediatric clinical trial supports use of this formulation in patients 2-12 years of age
for over 1 year of dosing.
2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is
a FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new
safety information.”

PMR/PMC Development Template

Reference ID: 3073051
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The potential for variation of strength from one bottle to another during the filling process is the
issue, and the goal of the study is to demonstrate that this does not occur during commercial fullscale manufacture.

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.
-

Which regulation?
Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

-

If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)
Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious
risk?

-

If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:
Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to
assess or identify a serious risk
Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the
FDA is required to establish under section 505(k)(3) has not yet been established and is thus
not sufficient to assess this known serious risk, or has been established but is nevertheless not
sufficient to assess or identify a serious risk
Study: all other investigations, such as investigations in humans that are not clinical trials as
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a
serious risk
Clinical trial: any prospective investigation in which the sponsor or investigator determines
the method of assigning investigational product or other interventions to one or more human
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the
study or trial will be performed in a subpopulation, list here.

PMR/PMC Development Template
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A CMC study will be conducted to confirm that the bulk powder blend does not segregate during
shipping or during final packaging, which could theoretically lead to varied strength from one
bottle to another. PMC Language: "During the filling of one commercial full-scale Viread oral
powder lot, execute a stratified sampling plan to determine the potency of the powder blend and
verify that potency variation does not occur due to segregation. Include individual measurements of
strength from at least one single scoop sample per container for containers spanning the full
packaging run. Include both individual values and statistical analysis of the data in the study
report."
Required
Observational pharmacoepidemiologic study
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)
Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:
Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition,
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)
Other
Quality study for dose uniformity
5. Is the PMR/PMC clear, feasible, and appropriate?
Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine
feasibility, and contribute to the development process?

PMR/PMC Development Template
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PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug
quality.

_______________________________________
(signature line for BLAs)

PMR/PMC Development Template
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PMR/PMC Development Template
This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA #/Product Name:
PMR/PMC Description:

22577

1865-2 Submit data from a simulated in-use study of strength per scoop
where a bottle is exhaustively sampled one scoop at a time. Use a bottle
subjected to appropriate simulated shipping conditions so that it is
representative of a bottle obtained by a patient. Include data from each
scoop sampled and appropriate statistical analysis in the study report.

PMR/PMC Schedule Milestones:
Study/Trial Completion:
Final Report Submission:
Other:

12/18/2012
01/18/2013
MM/DD/YYYY

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a
pre-approval requirement. Check type below and describe.
Unmet need
Life-threatening condition
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety
Small subpopulation affected
Theoretical concern
Other
Data presented to date demonstrates adequate uniformity of strength. However, non-uniform
strength per gram as a function of particle size makes it possible that segregation could occur within
the container prior to receipt by the patient or as the care-giver measures out doses. This could cause
the strength to vary dose by dose. This concern makes it important to obtain additional data from a
simulated in-use study.
The submitted pediatric clinical trial supports use of this formulation in patients 2-12 years of age
for over 1 year of dosing.
2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is
a FDAAA PMR, describe the risk. If the FDAAA PMR is created post-approval, describe the “new
safety information.”
The potential for variation of strength from dose to dose is the issue, and the goal of the study is to
demonstrate that this does not occur during shipment prior to patient receipt or during dosing.

PMR/PMC Development Template
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.
-

Which regulation?
Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

-

If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)
Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious
risk?

-

If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:
Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to
assess or identify a serious risk
Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the
FDA is required to establish under section 505(k)(3) has not yet been established and is thus
not sufficient to assess this known serious risk, or has been established but is nevertheless not
sufficient to assess or identify a serious risk
Study: all other investigations, such as investigations in humans that are not clinical trials as
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a
serious risk
Clinical trial: any prospective investigation in which the sponsor or investigator determines
the method of assigning investigational product or other interventions to one or more human
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)? If the
study or trial will be performed in a subpopulation, list here.
A CMC study will be conducted to confirm that the powder blend in the commercial container does
not segregate during shipping to the patient or during dosing, which could theoretically lead to
varied strength from one one dose to another.
PMC Language: "Submit data from a simulated in-use study of strength per scoop where a bottle is
exhaustively sampled one scoop at a time. Use a bottle subjected to appropriate simulated shipping
conditions so that it is representative of a bottle obtained by a patient. Include data from each scoop
sampled and appropriate statistical analysis in the study report."
Required
Observational pharmacoepidemiologic study
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety

PMR/PMC Development Template
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Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)
Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:
Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition,
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)
Other
Quality study for dose uniformity
5. Is the PMR/PMC clear, feasible, and appropriate?
Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine
feasibility, and contribute to the development process?
PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug
quality.

_______________________________________
(signature line for BLAs)

PMR/PMC Development Template
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MEMORANDUM

DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH
____________________________________________________________________________

DATE:

December 19, 2011

TO:

Debra B. Birnkrant, M.D., Director,
Division of Antiviral Drug Products (DAVP)
John Lazor, Pharm.D., Director,
Division of Clinical Pharmacology 4 (DCP4)

FROM:

Arindam Dasgupta, Ph.D.
Bioequivalence Branch
Division of Bioequivalence and GLP Compliance (DBGC)
Office of Scientific Investigations

THROUGH:

Sam H. Haidar, Ph.D., R.Ph.
Chief, Bioequivalence Investigations Branch
Division of Bioequivalence and GLP Compliance
Office of Scientific Investigations

SUBJECT:

Review of EIR Covering NDA 22-577, VIREAD® (tenofovir
disoproxil fumarate) Oral Powder, 300 mg sponsored by
Gilead Sciences, Inc.

At the request of Division of Antiviral Drug Products (DAVP) and
Division of Clinical Pharmacology 4 (DCP4), the Division of
Bioequivalence and GLP Compliance (DBGC) conducted an inspection
of the clinical and analytical portions of the following
bioequivalence studies:
Study GS-US-104-0312:

“A Phase I Pharmacokinetic Study to
Evaluate the Relative Bioavailability
and Bioequivalence Between Tenofovir
Disoproxil Fumarate (Tenofovir DF) Oral
Powder and Tablet Formulations”

Study GS-US-104-0352:

“A Phase 3, Randomized Open-Label Study
Comparing the Safety and Efficacy of
Switching Stavudine or Zidovudine to
Tenofovir Disoproxil Fumarate versus
Continuing Stavudine or Zidovudine in
Virologically Suppressed HIV-Infected
Children Taking Highly Active
Antiretroviral Therapy”
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The audits of the clinical and analytical portions of the
studies were conducted at Comprehensive Clinical Development,
Tacoma, WA (clinical site #1), Hospital del Niño Infectology
Service, Panama City, PANAMA (clinical site #2) and at Gilead
Sciences, Inc., Foster City, CA (analytical site). Following
the audit at the clinical site #2 in Panama City, PANAMA
(November 7-11, 2011), no significant objectionable conditions
were observed and Form FDA-483 was not issued. Following
inspections of the clinical site #1(October 24-31, 2011) and
analytical site, Form FDA-483 was issued at each site
(Attachments 1 and 2). DBGC received Comprehensive Clinical
Development’s written response (dated November 14, 2011) to the
inspectional findings on November 15, 2011 (Attachment 3).
Please note that DBGC is yet to receive written response to the
inspectional findings from Gilead Sciences. We will amend this
memorandum if the response changes our conclusion. The Form
FDA-483 observations and our evaluations of the observations
follow.
Clinical Site #1: Comprehensive Clinical Development, Tacoma, WA
1. An investigation was not conducted in accordance with
the investigational plan. Specifically, adequate
accountability records of all unused study drug were
not maintained by the pharmacy. For example, the
documents pertaining to the storage of the bioretention samples used in the study were incorrect and
included erroneous information including the
following:
• The lot number of the test article was listed as
A13768A and should have been AD501A1.
• Two of the dates of inventory listed on the document
precede the receipt of the test article.
• The amount of the empty bottles on hand was
incorrect and was listed as 15 empty bottles when
there were 30 empty bottles of the test article.
• The document has not been reviewed by the pharmacy
manager.
In their response, Comprehensive Clinical Development
acknowledged the above observation and indicated that they were
documentation errors which resulted from erroneous information
being "cut and pasted" into the source logs from another study
conducted around the same time. Further, at the time when the
study was conducted, the logs were not being reviewed by the
Pharmaceutical Services Director for accuracy.
Since the
acquisition of the firm in March 2011, Comprehensive Clinical

Reference ID: 3060582

Page 3 - NDA 22-577, VIREAD® Oral Powder, 300 mg
Development conducted an internal investigation and initiated
corrective and preventive actions to prevent similar occurrences
in future studies.
However, during the inspection, lot numbers for reserve samples
were physically verified and dosing logs were checked to confirm
that each subject received the correct formulations during
dosing.
Hence the above observation is not likely to affect
study outcomes.
Analytical Site: Gilead Sciences, Inc., Durham, NC
(audited at Gilead Sciences, Foster City, CA)
1. Failure to conduct a re-injection reproducibility
experiment during pre-study method validation for
tenofovir LC-MS/MS method. Samples for subjects 20
and 21 were re-injected multiple times in Gilead study
GS-US-104-0312. The original chromatograms were not
maintained with the study documentation.
The accuracy of pharmacokinetic measurements for subjects 20 and
21 (in study GS-US-104-0312) is not assured as reinjection
reproducibility was not demonstrated during pre-study method
validation. Because the Gilead facility in Durham has closed,
it is not possible to perform a retrospective validation of HPLC
re-injection reproducibility under the conditions of the study.
Because the original chromatograms are not available for audit,
the analytical operations cannot be reconstructed for
evaluation. Hence data for subjects 20 and 21 should be
excluded from the bioequivalence assessment.
2. Failure to document all aspects of study conduct. For
example:
a. The storage location for processed samples in
Gilead study number GS-US-104-0312 was not
documented. As the storage location and conditions
can not be confirmed by documentation, the
integrity of the processed samples prior to
injection into the LC/MS/MS can not be assured.
Gilead's records did not document processing start and end times
or the storage location for processed samples prior to
injection. Samples from multiple subjects (up to 8 subjects, 96
samples/subject) were processed on the same day by the same
analyst. In absence of documentation on interim storage prior
to injection, the integrity of the processed samples cannot be
confirmed. However, the analyst processed matrix-based

Reference ID: 3060582

Page 4 - NDA 22-577, VIREAD® Oral Powder, 300 mg
calibrators and quality control (QC) samples together with the
study samples.
While the documentation is incomplete, the data from calibrator
and QC samples confirm that the extracts of processed samples
were sufficiently stable during the actual times and conditions
of storage.
b. Failure to maintain documentation for individual
calibrators and QC sets used during sample
processing for Gilead study GS-US-104-0312.
c. The plate position of samples loaded onto the 96
well plates for Gilead Studies GS-US-104-0312 and
GS-US-104-0352 were not documented.
d. There was no documentation to confirm that the
autosampler injection sequence was verified in
Gilead Studies GS-US-104-0312 and GS-US-104-0352
e. Tomtec program used during subject sample analysis
for Gilead studies GS-US-104-0312 and GS-US-1040352 was not documented.
f. The firm did not maintain the record of receipt and
storage for reference materials used during method
validation.
g. Lack of objective criteria established a priori for
re-assays. For example, samples from subject 5 and
24 in Gilead study GS-US-104-0312 were repeated due
to “initial questionable results.”
Concerning observations 2b-2g, Gilead did not maintain source
records or documentation for the activities related to studies
GS-US-104-0312 and GS-US-104-0352. Observations 2b-2g are not
likely to affect the acceptability of the reported data.
Conclusion:
Following the above inspections, DBGC recommends that the data
from the clinical portion of studies -US-104-0312 and GS-US-1040352 can be accepted for Agency review.
The accuracy of pharmacokinetic measurements for subjects 20 and
21 in study GS-US-104-0312 is not assured. The data for
subjects 20 and 21 in study GS-US-104-0312 should be excluded
from bioequivalence assessments.
Data from the analytical portions of study GS-US-104-0312
(except subjects 20 and 21) and of study GS-US-104-0352 can be
accepted for Agency review.

Reference ID: 3060582

Page 5 - NDA 22-577, VIREAD® Oral Powder, 300 mg

After you have reviewed this transmittal memo, please append it
to the original NDA submission.

Arindam Dasgupta, Ph.D.
Bioequivalence Branch, DBGC

Final Classifications:
NAI (Clin) - Comprehensive Clinical Development, Tacoma, WA
FEI 3002998793
VAI (Clin) - Hospital del Niño Infectology Service, Panama City,
PANAMA
FEI 3004435925
VAI (Anal) – Gilead Sciences, Foster City, CA
FEI 1000523075

cc:
OSI/Ball
OSI/DBGC/Moreno/Salewski/Dejernett/Matthews
OSI/DBGC/BB/Haidar/Skelly/Dasgupta/
OTS/OCP/DCPIV/Lazor/Green/Robertson
OND/OAP/DAVP/Birnkrant/Katherine Schumann
PA-FO/SEA-DO/SIB/Tait
CE-FO/BLT-DO/INV/MGN-WV/Bretz
PA-FO/SAN-DO/SFIB/Foley
Draft: AD 12/16/11
Edit: MFS 12/19/11
OSI: File BE6247
O:\BIOEQUIV\EIRCOVER\22577.gil.ten.doc
FACTS: 1317526
Email: CDER DSI PM TRACK
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Department of Health and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research
Office of Medical Policy Initiatives
Division of Medical Policy Programs
PATIENT LABELING REVIEW
Date:

December 14, 2011

To:

Debra Birnkrant, MD, Director
Division of Antiviral Products (DAVP)

Through:

LaShawn Griffiths, MSHS-PH, BSN, RN
Team Leader, Patient Labeling Team
Division of Medical Policy Programs (DMPP)
Barbara Fuller, RN, MSN, CWOCN
Team Leader, Patient Labeling Team
Division of Medical Policy Programs

From:

Sharon R. Mills, BSN, RN, CCRP
Senior Patient Labeling Reviewer
Division of Medical Policy Programs

Subject:

DMPP Review of Patient Labeling (Patient Package Insert)

Drug Name (established
name), dosage form,
Application Number

VIREAD (tenofovir disoproxil fumarate) oral powder, NDA 22577

Applicant:

Gilead Sciences, Inc.

OSE RCM #:

2011-2407

VIREAD (tenofovir disoproxil fumarate) tablets, NDA 21-356/S038

1
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INTRODUCTION
This review is written in response to a request by the Division of Antiviral Products
(DAVP) for the Division of Medical Policy Programs (DMPP) to review the
Applicant’s proposed Patient Package Insert (PPI) for VIREAD (tenofovir disoproxil
fumarate) oral powder.
The purpose of the Applicant’s submission is to seek approval of original New Drug
Application (NDA) 22-577 proposing a pediatric oral formulation of VIREAD
(tenofovir disoproxil fumarate), in response to an FDA Pediatric Written Request.
The Applicant also submitted a simultaneous CMC supplement (S-038) on June 16,
2011 to approved NDA 21-356. This supplement proposes reduced strength tablets
(150-, 200-, and 250- mg strengths) for pediatric patients who weigh 17 to less than
35 kg and are able to swallow tablets. DAVP is reviewing this supplement in
conjunction with the first cycle review for NDA 21-356.

2

3

MATERIAL REVIEWED
x

Draft VIREAD (tenofovir disoproxil fumarate) oral powder and tablets Patient
Package Insert (PPI) received on June 16, 2011 and further revised by the
Applicant to include Instructions for Use on October 13, 2011; revised by the
Review Division and provided to DMPP on December 5, 2011.

x

Draft VIREAD (tenofovir disoproxil fumarate) oral powder and tablets
Prescribing Information (PI) received June 16, 2011, revised by the Review
Division throughout the current review cycle and received by DMPP on
December 5, 2011.

REVIEW METHODS
To enhance patient comprehension, materials should be written at a 6th to 8th grade
reading level, and have a reading ease score of at least 60%. A reading ease score of
60% corresponds to an 8th grade reading level. In our review of the PPI the target
reading level is at or below an 8th grade level.
Additionally, in 2008 the American Society of Consultant Pharmacists Foundation
(ASCP) in collaboration with the American Foundation for the Blind (AFB)
published Guidelines for Prescription Labeling and Consumer Medication
Information for People with Vision Loss. The ASCP and AFB recommended using
fonts such as Verdana, Arial or APHont to make medical information more
accessible for patients with vision loss. We have reformatted the PPI document
using the Verdana font, size 11.
In our review of the PPI we have:
x

focused on the proposed revisions to the PPI (including the added IFU) related
to PI revisions for NDA 22-577 and sNDA21-356/038

x

simplified wording and clarified concepts where possible
2
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x

ensured that the PPI is consistent with the prescribing information (PI)

x

removed unnecessary or redundant information

x

The enclosed IFU review comments are collaborative DMPP and DMEPA
comments.

DISCUSSION
Based on recommendations from DRISK and DMEPA, DAVP sent the Applicant a
Request for Information letter on October 4, 2011. The letter requested that the
Applicant submit Instructions for Use (IFU) to be included at the end of the PPI to
provide detailed instructions for patients/caregivers regarding the measurement of
one half scoop and one full scoop of the oral powder. Additionally, the letter
provided the suggestion that the Applicant may wish to perform a simulated use
study or label comprehension study with representative users to validate that the IFU
are adequate.
DRISK performed a comprehensive review on July 28, 2011 to bring the PPI up to
current patient labeling standards. This review focuses on revisions to the PPI
(including the added IFU section) related to revisions to the PI for NDA 22-577 and
sNDA 21-356/038.

5

CONCLUSIONS
The PPI is acceptable with our recommended changes.

6

RECOMMENDATIONS
x

Please send these comments to the Applicant and copy DMPP on the
correspondence.

x

Our annotated versions of the PPI are appended to this memo. Consult DMPP
regarding any additional revisions made to the PI to determine if corresponding
revisions need to be made to the PPI.

Please let us know if you have any questions.

19 Pages of Draft Labeling have been Withheld in Full as b4 (CCI/
TS) immediately following this page.
3
Reference ID: 3058393

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------SHARON R MILLS
12/14/2011
BARBARA A FULLER
12/14/2011
LASHAWN M GRIFFITHS
12/14/2011

Reference ID: 3058393

Department of Health and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research
Office of Surveillance and Epidemiology
Office of Medication Error Prevention and Risk Management
Label and Labeling Review
Date:

December 9, 2011

Reviewer(s):

Lissa C. Owens, PharmD
Division of Medication Error Prevention and Analysis

Team Leader

Carlos Mena-Grillasca, RPh
Division of Medication Error Prevention and Analysis

Division Director

Carol Holquist, RPh
Division of Medication Error Prevention and Analysis

Drug Name(s) & Strength(s):

Viread (Tenofovir Disoproxil Fumarate) Tablets
150 mg, 200 mg, 250 mg
Viread (Tenofovir Disoproxil Fumarate) Oral Powder
40 mg per scoop

Application Type/Number(s): NDA 021356/S-038
NDA 022577
Applicant/sponsor:

Gilead

OSE RCM #:

2011-2669 and 2011-2403

*** This document contains proprietary and confidential information that should not be
released to the public.***

Reference ID: 3056143

1

INTRODUCTION

This review evaluates the proposed carton labeling and container labels for Viread
(Tenofovir Disoproxil Fumarate) Tablets, 150 mg, 200 mg, and 250 mg and Viread Oral
Powder, 40 mg per scoop, for areas of vulnerability that can lead to medication errors in
response to a request by the Division of Anti-Viral Products (DAVP).
1.1

REGULATORY HISTORY

Viread 300 mg tablets, was approved on October 26, 2001 and is used in combination
with other antiretroviral agents for the treatment of HIV-1 infection in adults and
pediatric patients 12 years of age and older.
1.2

PRODUCT INFORMATION

The following product information is provided in the July 18, 2011 and the October 13,
2011 submission:
Tablets:
•

Established Name: tenofovir disoproxil fumarate

•

Indication of Use: use in combination with other antiretroviral agents for the
treatment of HIV-1 infections in pediatric patients 2 years of age but less than 18
years of age

•

Route of administration: Oral

•

Dosage form: Tablets

•

Dose: One tablet by mouth daily with or without food

•

How supplied:
150 mg tablets are triangle-shaped white film-coated, debossed with “GILEAD”
on one side and “150” on the other side
200 mg tablets are round-shaped, white, film-coated, debossed with “GILEAD” on
one side and “200” on the other side
250 mg tablets are capsule-shaped, white, film coated, debossed with “GILEAD”
on one side and “250” on the other side

•

Storage: 25°C (77°F) with excursions permitted to 15°C to 30°C (59°F to 86°F)

•

Container and Closure systems: 30 count bottles with child-resistant closures

Oral Powder:
•

Established Name: tenofovir disoproxil fumarate

•

Indication of Use: use in combination with other antiretroviral agents for the
treatment of HIV-1 infections in pediatric patients 2 years of age and adults unable
to swallow the tablets

•

Route of administration: Oral

•

Dosage form: Oral Powder

1
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•

Dose: Pediatric Patients: 8 mg/kg once daily with food. Adults: 300 mg of the oral
powder (7.5 scoops)

•

How supplied: multi-use bottle co-packaged with a dosing scoop

•

Storage: 25°C (77°F) with excursions permitted to 15°C to 30°C (59°F to 86°F)

•

Container and Closure systems: 250 mL HDPE bottle with induction seal and
child-resistant closure
METHODS AND MATERIALS REVIEWED

Using Failure Mode and Effects Analysis1 and postmarketing medication error data, the
Division of Medication Error Prevention and Analysis (DMEPA) evaluated the
following:
•

Tablet Container Labels submitted June 16, 2011

•

Oral Powder Container Labels submitted October 12, 2011

•

Oral Powder Carton Labeling submitted October 12, 2011

•

Instructions for Use submitted November 3, 2011

Additionally, since Viread is currently marketed, DMEPA searched the FDA Adverse
Event Reporting System (AERS) database to identify medication errors involving Viread.
On November 2, 2011an AERS search was conducted using the following search terms:,
trade name “Viread”, and verbatim term “Virea%”. The reaction terms used were the
MedDRA High Level Group Terms (HLGT) “Medication Errors” and “Product Quality
Issues” and the High Level Term (HLT) “Product Label Issues”. No time limitations
were set.
The reports were manually reviewed to determine if a medication error occurred.
Duplicate reports were combined into cases. The cases that described a medication error
were categorized by type of error. We reviewed the cases within each category to
identify factors that contributed to the medication errors. If a root cause was associated
with the label or labeling of the product, the case was considered pertinent to this review.
Reports excluded from the case series include those that did not describe a medication
error (e.g. adverse events) and intentional overdoses.
Following exclusions there were no cases relevant to this review.
3

DISCUSSION OF DEFICIENCIES IDENTIFIED

The following section describes the deficiencies identified in our assessment of the labels
and labeling.

1

Institute for Healthcare Improvement (IHI). Failure Modes and Effects Analysis. Boston. IHI:2004.
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3.1

CONTAINER LABELS FOR THE ORAL POWDER AND PRESCRIBING INFORMATION
•

A statement should be included that reads “Viread Powder should not be
administered via nasogastric or any other feeding tubes.”

This recommendation was discussed during the November 29, 2011 labeling meeting.
The review division did not agree that this statement is necessary on the labels because:
(1) it is physically impossible to administer soft foods such a yogurt through a nasogastric
tube and (2) the label indicates that the powder should be mixed with soft foods and not
with liquids. It was agreed at the meeting to bold the statement that indicates that the
powder should not be mixed with liquids.
4

CONCLUSIONS AND RECOMMENDATIONS

DMEPA concludes that the proposed labels and labeling introduce vulnerability that can
lead to medication errors. We recommend the following:
A.

All Labels and Labeling
1. Ensure the presentation of the established name is at least ½ the size of the
proprietary name and has a prominence commensurate with the
proprietary name, taking into account all pertinent factors, including
typography, layout, contrast and other printing features as stated in 21
CFR 201.10 (g)(2).
2. Increase the size and prominence of the middle portion of the NDC
numbers (e.g. xxxxx-XXXX-x). Pharmacists use this portion of the NDC
number to ensure the correct product is dispensed.
(b) (4)

3. Revise the dosage statement
to read “Usual Dosage: See Prescribing Information”
B.

Container Label for Tablets (150 mg, 200 mg, 250 mg)
1. Revise the grey color blocking scheme used to highlight the strength
statement on the labels to use a distinct color for each strength that
provides adequate differentiation. The current color blocking scheme uses
the same grey color for all three strengths and does not provide adequate
visual differentiation.
2. Relocate the strength statement to immediately follow the dosage form
statement as presented below.
Viread
(Tenofovir Disproxil Fumarate) Tablets
XXX mg
3. Relocate the net quantity statement (i.e. 30 tablets) to the bottom of the
label, away from the strength statement.
4. Delete the graphic image of the tablet on the principal display panel or
replace it with an image of the actual Viread tablet.

3
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C.

Container Label & Carton Labeling for Oral Powder
1. Revise the strength statement from

(b) (4)

to read “40 mg/scoop”.

2. Relocate the net quantity statement (i.e. 60 grams per bottle) to the bottom
of the label, away from the strength statement.
3. Under the Usual Dosage statement, include the following:
Viread oral powder should only be mixed with soft foods. Do not mix
with liquids.
D.

Instructions for Use
DMEPA’s recommendations on the Instructions for Use section of the PI were
discussed with the Patient Labeling Reviewer and included in their review.
We recommended:
•

All figures should be placed adjacent to the appropriate text and
labeled sequentially such as Figure A, Figure B, etc. Reference each
figure in the text as for example, “See Figure A”

•

Add under Important Information “Give the entire dose right away
after mixing to avoid a bad taste”

If you have further questions or need clarifications, please contact Brantley Dorch,
project manager, at 301-796-0150.

2 Pages of Draft Labeling have been Withheld in Full as b4 (CCI/TS)
immediately following this page.
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Clinical Consultation
DRUP Track Correspondence No. 264
FROM:

Stephen Voss MD, Medical Officer DRUP

THROUGH:

Theresa Kehoe MD, Medical Team Leader DRUP
Audrey Gassman MD, Acting Deputy Division Director DRUP

TO:

Division of Antiviral Products:
Katherine Schumann MS, Regulatory Project Manager
Tafadzwa Vargas-Kasambira MD, MPH, Clinical Reviewer
Linda Lewis MD, Clinical Team Leader

SUBJECT:

Viread® (tenofovir disoproxil fumarate) pediatric bone toxicity data
and new pediatric dosage form, NDA 022577 (Gilead Sciences)

DATE CONSULT RECEIVED: August 11, 2011
DATE CONSULT COMPLETED: November 18, 2011
Administrative background
Viread (tenofovir disoproxil fumarate = TDF) is a pro-drug of tenofovir, a nucleotide analog
reverse transcriptase inhibitor (NRTI). Viread 300 mg tablet once daily is currently approved
(NDA 021356) as part of combination treatment for HIV infection in adult and adolescent
patients ( 12 y/o and weighing  35 kg), and for treatment of chronic hepatitis B in adults.
Viread has shown the potential to adversely affect bone metabolism in animal and human
studies. DMEP and DRUP have previously provided consultation on bone-related data from
studies in HIV-infected adults (review in DARRTS 04-Apr-2005) and adolescents (review in
DARRTS 10-Feb-2010). These data are described in labeled Warning & Precaution Section 5.6
Decreases in Bone Mineral Density.
For the treatment of younger children, the Applicant has developed a new oral powder
formulation (40 mg TDF/1 g powder). A phase 3 trial, GS-US-104-0352, is being conducted in
HIV-infected children (age 2 - < 12, weighing 10 kg to 35 kg) using the powder at a dose of
~8mg/kg to a maximum 300 mg, which was intended to provide systemic exposure comparable
to that in adults and adolescents. (At maximal dose, the marketed 300 mg tab was allowed as an
alternative.) Following the initial 48-week randomized treatment period of this trial, the
Applicant also developed reduced-strength tablets (150 mg, 200 mg, 250 mg) as a proposed
alternative to the powder for older children, i.e. age ~6-11 y/o. They now submit concurrently a
new NDA (022577) for the powder formulation, which includes the new clinical data; and an
sNDA (021356/S-038) for the reduced-strength tablets. DRUP is asked to provide assistance
with review of the bone metabolism data (bone mineral density and biochemical markers), and
advice regarding update of the bone-related labeling for the pediatric population. The PDUFA
goal date is 18-Jan-2012 (priority review).
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HIV and TDF effects on bone metabolism
HIV infection has been associated with reduced bone mineral density (BMD) in adults and
children, compared to uninfected individuals. The mechanism of bone loss, and the clinical
significance (i.e. effect on fracture risk), are unknown. Increasingly, antiviral treatment also
appears to contribute to bone loss: several different regimens have been associated with BMD
reductions over the first 6-12 months of treatment, generally followed by stabilization after 1-2
years or slight improvement. Such BMD reductions, in several studies, appear to be greater with
regimens that include tenofovir.
Animal studies: Tenofovir (TDF) treatment resulted in bone toxicity manifested as reduced
BMD and increased bone turnover markers in young-adult rats and dogs. These effects were seen
at 30 mg/kg/day in dogs with a NOAEL for bone effects of 10 mg/kg/day. Infant SIV-infected
rhesus monkeys treated for short periods (up to 12 weeks) with TDF 4-30 mg/kg/day showed
normal health and growth, and normal BMD. However, 30 mg/kg/day for longer periods (>8-21
months) led to toxicity in all animals including proximal renal tubule dysfunction with increased
urinary phosphorus and decreased serum phosphorus; decreased TDF clearance; increased
alkaline phosphatase; and various bone lesions/deformities including widened growth plates,
growth restriction, osteopenia, osteomalacia and fractures. Reduction of the dose to 10
mg/kg/day resolved the bone abnormalities and biochemical changes.
Phase 3 trial in adults (GS-99-903): This pivotal 3-year trial of TDF in HIV-infected adults
demonstrated adverse effects on BMD. This was a randomized, double-blind, multicenter study
in 600 antiretroviral-naïve patients (viral load >5000 copies/mL) age 18-65 y/o (mean 35 y/o,
74% men, 64% white, 63% asymptomatic, baseline spine and hip T-scores ~ -0.3 and -0.1).
Patients were divided evenly between 2 treatment groups: TDF 300 mg daily in combination
with efavirenz (EFV) and lamivudine (3Tc); versus an active-control regimen of stavudine (d4T)
also in combination with EFV and 3Tc. At week 144, there were greater declines from baseline
with TDF, compared to active control, in lumbar spine BMD (-2.2% ± 3.9 vs. -1.0% ± 4.6, p <
0.001) and in femoral neck BMD (-2.8% ± 3.5 vs. -2.4% ± 4.5, p = 0.064). The bone losses
occurred in the first 24-48 weeks, then stabilized with little additional change through week 144.
With regard to the number of patients who experienced pronounced bone loss, 28% of tenofovir
patients vs. 21% of active-control patients had a  5% decline in spine BMD and/or a  7%
decline in femoral neck BMD. Bone turnover markers reflecting both bone formation and
resorption, and levels of serum PTH and 1,25-OH-vitamin D, were all higher in the TDF vs. the
control group. There were no differences in clinical fractures, which the study was not powered
to evaluate.
An open-label extension of this trial was conducted as a PMC: 86 subjects from the TDF arm
and 85 subjects from the control arm received TDF, EFV and 3Tc for 4 additional years. At
DAVP request, all subjects also received calcium and vitamin D supplements, which had not
been given in the double blind phase. Subjects transitioning from the double blind TDF arm had
essentially no further change in spine or hip BMD over 4 years in the open label phase. Subjects
transitioning from the d4T (control) arm to TDF had, against expectation, a small increase of
~1% in spine BMD at 2.5-3.5 years of OL phase, then returned to OL baseline. In contrast, hip
BMD for this group declined by ~1.5-2% in the first OL year, followed by stabilization at this
level for the remainder of the 4 years. Thus compared to the TDF group during the double blind
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phase, this controlĺTDF group appeared to have less bone loss. DAVP reviewers concluded
that this may have been related to the calcium/vitamin D supplements given to the latter group.
However, other factors could not be ruled out due to the study’s design.
Postmarketing reports of a Fanconi like syndrome associated with TDF treatment began to
appear several years ago. Fanconi’s is a manifestation of a defect in proximal renal tubular
reabsorption of multiple substances including phosphate, and if untreated it may result in
osteomalacia. Some of the TDF cases manifested with bone pain and had bone scans consistent
with osteomalacia and fractures, though bone biopsies were not done so the diagnosis of
osteomalacia is uncertain. Symptoms usually resolved after stopping TDF. Some proposed
cofactors for this toxicity include dose relative to body size and concomitant treatments
including ritonavir and NSAIDs. Most of these reports have involved adult patients; there have
also been 4 spontaneous reports of pediatric (age 10-16) bone events (diagnosed as rickets by Xray criteria) associated with proximal renal tubulopathy with hypophosphatemia.
Pediatric trials of TDF: Unlike adults, who typically experience gradual BMD decline of
~0.5% to 1%/year, healthy children and adolescents experience rapid, progressive increases in
BMD. This is in part because of a true increase in density per unit of bone volume, and in part
because the 2-dimensional “areal” DXA technique does not correct for bone depth, therefore will
tend to “overestimate” BMD as bones enlarge. Contrary to the expected increases, a preliminary,
uncontrolled pediatric study (GS-01-926) of TDF in 18 HIV-infected patients age 6-16 y/o
showed an absolute decline (-2.0%) in mean lumbar spine BMD in the first year of TDF
treatment, despite normal bone growth. Another prospective pediatric TDF study1 also showed
absolute BMD declines in 5 of 6 patients, including declines of 10% and 27% in two patients;
however a third study2 involving 16 children and adolescents showed no adverse effect on BMD
accrual.
Adolescent trial (GS-US-104-0321): This phase 3 controlled trial, conducted in response to a
Pediatric Written Request and reviewed in 2009-2010, involved 87 HIV-infected adolescents
(age 12-17 inclusive, 56% female, 100% Hispanic, weighing >35 kg ) who were failing their
current drug regimen. Subjects were initially stabilized on an optimized background regimen
(OBR) of 3-5 other antiretroviral agents, and then randomized to add either TDF 300 mg daily or
placebo to this regimen. After 48 weeks (or sooner if on placebo and failing to meet an efficacy
endpoint), completers could then receive TDF in an open label extension phase.
At baseline, because of their disease, subjects were behind their peers in growth and bone
density, with Z-scores (adjusted for age/gender) of approx. -1 for height, weight and lumbar
spine BMD (i.e. ~1 SD below mean). During the initial 48-week (double-blind) phase of the
study, mean lumbar spine and total body BMD increased significantly from baseline in both
treatment groups, though somewhat less than expected for a healthy adolescent population
(Table 1). Increases were somewhat lower in the TDF group relative to placebo for lumbar spine
BMD; this difference was not significant, however the trial very likely lacked statistical power
for this comparison. There were 6 TDF subjects, vs. 1 placebo subject, who experienced a
potentially clinically significant (> 4%) loss in lumbar spine BMD at 48 weeks. After 96 weeks
of TDF treatment, 25% of subjects were below their baseline lumbar spine BMD, and 25% were
below their baseline total body BMD.
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Also consistent with the adult study, the adolescent TDF cohort showed increases in the
circulating bone turnover markers of osteocalcin, BSAP, CTX and NTX of 21%, 5%, 31% and
14%, respectively, at week 48, and lesser changes with placebo. PTH levels increased 13% over
baseline at week 48 with TDF, also similar to adults; PTH declined slightly with placebo. Serum
calcium and magnesium did not change markedly. Serum phosphorus declined modestly in the
first year and more so in the second year: at week 96, mean phosphorus levels were 12% below
baseline. Post hoc analysis showed that All-TDF subjects who had any serum phosphorus level
<3.5 mg/dL had lesser gains in BMD, height and weight over 96 weeks, relative to subjects with
no levels <3.5 mg/dL, although their PTH levels were not higher. It was unclear whether the
lower phosphorus levels may have directly affected bone density (e.g. by impairing
mineralization), or whether both were due to other factors related to disease, nutrition, etc. There
were 2 fractures in this study, both on TDF and both trauma-related.
The overall conclusion from these bone data was that TDF appeared to affect bone metabolism
similarly in adults and adolescents, with a tendency to increase bone turnover and, perhaps as a
result, a negative effect on BMD. The clinical significance (i.e. effect on fracture risk) was
uncertain. There was no indication of any effect on bone growth. It was concluded that calcium
and vitamin D supplementation and periodic BMD monitoring should be considered in any
patient on long term TDF therapy, particularly in the presence of other risk factors for bone loss
or fracture. Current labeling section 5.6 Decreases in Bone Mineral Density includes a summary
of these findings and recommendations, and also indicates the apparent risk of osteomalacia
related to renal tubule defects.
None of the aforementioned protocols included measurement of urinary parameters such as
phosphate. In order to help delineate the mechanism of TDF’s skeletal effects, and their
relationship if any to proximal renal tubule dysfunction, approval of Viread to treat HIV-infected
adolescents in March 2010 included a PMR evaluating the following in pediatric subjects:
• Serum and urine calcium, phosphate, magnesium, bicarbonate, with calculation of renal
phosphate threshold (TmP/GFR)
• Bone turnover markers: osteocalcin, BSALP, CTX, NTX, PTH, 25-OH-vitamin D, 1,25-OHvitamin D
• Correlation of renal parameters with BMD
These assessments have been incorporated into protocol GS-US-174-0144 involving HBVinfected children (submitted July 2011, #0647).
Current submission: HIV-infected children age 2 to < 12 y/o
The Applicant is seeking a new Viread indication for this younger population and has submitted
reports of two new clinical studies:
• GS-US-104-0312, a PK crossover study comparing 300 mg of the new oral powder with the
marketed 300 mg tablet, in 32 healthy adult volunteers. This study did establish
bioequivalence by AUC criteria, but Cmax of the powder was 27% lower than the tablet. The
latter was attributed by the Applicant to coating of the granules, which is used to mask the
unpalatability of the drug. They did not consider the difference in Cmax to be clinically
significant because of the equivalence of AUC and the long intracellular half-life ( 60 hrs)
of tenofovir.
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•

GS-US-104-0352, a Pediatric Written Request phase 3 efficacy/safety study in children using
the new oral powder (see below). This study also included a PK substudy in 23 subjects who
had received at least 4 weeks of TDF (8 mg/kg) treatment: compared to historical PK data
with 300 mg in adults, the powder resulted in Cmax that was ~19-32% lower and AUC that
was ~6-22% lower.

Trial GS-US-104-0352: A Phase 3, Randomized, Open-Label Study Comparing the Safety
and Efficacy of Switching Stavudine or Zidovudine to Tenofovir Disoproxil Fumarate
versus Continuing Stavudine or Zidovudine in Virologically Suppressed HIV-Infected
Children Taking Highly Active Antiretroviral Therapy
This ongoing ~5 year (240 weeks) study is being conducted at 1 site in Panama (n=72 subjects),
6 sites in the US (n=22) and 2 sites in the UK (n=3). The study population consists of HIV-1
infected children (age 2-11 inclusive) with HIV controlled (low viral load, high CD4 count) on a
stable HAART regimen containing one of the NRTIs stavudine (d4T) or zidovudine (ZDV) at
entry. The objective is to investigate the long-term efficacy, safety and tolerability of substituting
tenofovir (TDF) for the active-control d4T or ZDV within the antiretroviral regimen. The
efficacy endpoints (at week 48) are defined by non-inferiority in HIV-1 RNA levels and CD4
cell counts. Safety endpoints include BMD, bone turnover markers, PTH, vitamin D, and
calcium/ phosphorus serum levels.
Study Design:
During the initial 48-week phase, subjects were randomized 1:1 to continue (open-label)
treatment with d4T or ZDV, or to switch to TDF oral powder 8 mg/kg daily (in applesauce or
similar soft food, up to maximum 300 mg). Subjects weighing > 37 kg had the option to use the
marketed TDF (Viread) 300 mg tablet as an alternative to 300 mg of the powder. In both
treatment groups, the other elements of each subject’s pre-existing HAART regimen were
continued. No substitution of d4T, ZDV or TDF was allowed during the first 48 weeks. All
subjects who completed 48 weeks then had the option to receive open-label TDF (still continuing
the rest of their HAART regimen) during each of two consecutive 96-week extension periods.
Analyses beyond 48 weeks were based on an “All TDF” cohort consisting of data from the time
of each subject’s initiation of TDF (i.e. either study week 0 or 48). The NDA 022577 contains
both 48-week and 96-week interim study reports.
Population:
Inclusion criteria:
• HIV-1 infected male or female children (age 2-11 inclusive, or 2-15 y/o for several
subjects rolling over from Study GS-US-162-0111)
• Plasma HIV-1 RNA levels <400 copies/mL (considered to represent “virologic
suppression”)
• Receiving combination antiretroviral therapy which included either stavudine (d4T) or
zidovudine (ZDV) for at least 12 weeks
• Naïve to TDF
• AST and ALT  3x ULN
• Adequate hematologic function

6
Reference ID: 3050738

•

Adequate renal function: serum creatinine 0.8 mg/dL for age 2-4 y/o, 1.0 mg/dL for
age 5-9 y/o, or 1.2 mg/dL for age 10-15 y/o; calculated creatinine clearance  80
mL/min/1.73m2
• Serum amylase < 1.5x ULN (or if  1.5x ULN, serum lipase  1.5x ULN)
• Negative pregnancy test (postmenarchal females)
• Willing to use 2 forms of contraception (sexually active males and females)
• Parental consent
Exclusion criteria (relevant to bone toxicity):
• Need for ongoing therapy with any of the following (OK if discontinued for  30 days at
entry and throughout study):
o Nephrotoxic agents (as listed in protocol)
o Systemic chemotherapy
o Systemic corticosteroids (short courses < 2 wks allowed)
o Interleukin-2 or other immunomodulating drugs
o Investigational agents (except with Gilead approval)
• Evidence of a GI malabsorption syndrome or chronic nausea or vomiting which may
confer an inability to receive p.o. medication
• History of significant renal disease
• History of significant bone disease (i.e. osteomalacia, chronic osteomyelitis, osteogenesis
imperfecta, osteochondroses, multiple bone fractures)
There were no exclusion criteria related to calcium, vitamin D or PTH levels, and no calcium or
vitamin D supplements were required. The protocol specified that subjects with a confirmed
Grade 3 or 4 hypophosphatemia were to be given phosphate supplementation of 20 mg/kg/day;
they were then to have levels repeated every 2 weeks until Grade 1 or less at which time the
supplements could be discontinued.
Results
Disposition:
Of 97 randomized and treated (at least one dose, “RAT”) subjects, 92 completed the 48-week
randomized treatment period. None of the 5 dropouts in this period were due to an AE, and there
were no deaths.
Of the 48 subjects assigned to TDF, 44 completed the initial 48 weeks; 38 of these then entered
the open label TDF phase (week 48 ĺ 240). Of the 49 subjects assigned to d4T/ZDV, 48
completed the initial 48 weeks, and 41 of these entered the open label TDF phase. At the time of
the week 96 interim analysis, 71 of the 79 subjects who had entered the OL phase remained
ongoing in the study. Of the 8 who discontinued during the OL phase, 4 were related to AEs: 3
subjects with hypophosphatemia (9004, 9030 and 9071) and 1 with glycosuria (9046) (see
below).
The All TDF group for analysis consisted of 89 subjects: all 48 subjects assigned to TDF in the
48 week randomized phase, and the 41 subjects initially assigned to d4T/ZDV who enrolled in
the OL phase.
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•

Subject 9030: a 10 y/o white female randomized to TDF, had onset at week 48 of low serum
bicarbonate and potassium, later followed by moderate proteinuria and decline in creatinine clearance
and hypophosphatemia (from baseline phosphorus = 5.0 mg/dL). Except for one reading the serum
phosphorus was low (1.8-3.0 mg/dL, max Grade 3) between week 96 and week 156, and there was
only mild increase (from 2.2 to 2.9 mg/dL) when phosphate supplementation was given starting at
week 137. This subject’s serum BSAP increased from baseline 116.1 U/L to 277.6 U/L at week 144;
serum alkaline phosphatase increased from baseline 252 U/L to ~450-600 U/L between weeks 12144. Her serum osteocalcin, NTX and CTX increased from baseline to week 48 by 49%, 130% and
196% respectively; however, these parameters returned to near baseline at weeks 96 and 144. There
was minimal change in PTH and calcium. This was reported as an AE of hypophosphatemia and
TDF was discontinued at week 153; the final serum phosphorus was 2.6 mg/dL at week 157. This
subject entered the study with low BMD Z-scores of -1.83 (lumbar spine) and -1.36 (total body).
During the study she experienced lumbar spine BMD increase from baseline of 12.04% but total body
BMD decline from baseline of -3.36% (week 144). Both Z-scores declined and at week 144 were 2.62 (lumbar spine) and -2.94 (total body).

•

Subject 9045: a 15 y/o Mestizo male randomized to TDF, experienced moderate decline in creatinine
clearance and mild/intermittent proteinuria, glycosuria and low serum bicarbonate. His serum
phosphorus was 5.8 mg/dl (high) at baseline and gradually declined to 3.3 mg/dL at week 96 and a
minimum of 2.4 mg/dL (borderline-low for 15 y/o) at week 192. These abnormalities were not
reported as an AE and TDF was not discontinued. This subject entered the study with low BMD Zscores of -2.62 (lumbar spine) and -2.92 (total body). During the study he experienced substantial
increases in BMD of 22.28% (lumbar spine) and 11.50% (total body) from baseline to week 144. His
final Z-scores improved modestly to -2.14 (lumbar spine) and -2.86 (total body) at week 144.

•

Subject 9046: a 9 y/o Mestizo male randomized to continue baseline treatment (ZDV) had normal
labs until, at week 72 of All-TDF cohort, he had onset of glycosuria (Grade 3-4), proteinuria (Grade
1-2), and moderate decline in creatinine clearance. This persisted and a renal biopsy at week 83 was
“normal by light microscopy”. TDF was discontinued from week 84 to week 88 with improvement in
labs, followed by recurrent glycosuria upon rechallenge, then resolution after permanent drug
discontinuation at week 100. This subject’s serum phosphorus remained normal except for borderline
(3.5-3.6 mg/dL) readings at weeks 96-100. AEs of glycosuria and chronic renal failure were
reported. This subject began TDF treatment with normal BMD Z-scores of -0.09 (lumbar spine) and 0.10 (total body). During the study he experienced declines from baseline to week 100 of -4.28%
(lumbar spine) and -0.23% (total body), resulting in Z-scores at week 100 of -0.69 (lumbar spine) and
-0.72 (total body).

•

Subject 9071: a 9 y/o Native American male randomized to TDF, had normal labs until week 48
onset of hypophosphatemia, followed by decline in creatinine clearance with mild proteinuria,
glycosuria, hypokalemia and low serum bicarbonate. His serum phosphorus ranged between 1.6 and
3.2 mg/dL from week 48 through week 84 when TDF was discontinued; the level recovered to 3.7
mg/dL at week 90. Phosphate supplementation from week 80 to week 84 did not increase the level.
This subject had increases in serum BSAP from baseline 114.6 U/L to 214 U/L at week 24 and 186
U/L at week 48; serum alkaline phosphatase increased from baseline 255 U/L to 474 U/L at week 72
followed by decline to baseline at week 96. Serum PTH, osteocalcin, NTX and CTX also increased
moderately from baseline. This was reported as an AE of hypophosphatemia. This subject began the
study with low BMD Z-scores of -1.4 (lumbar spine) and -0.2 (total body). During the study he
experienced BMD declines from baseline at week 96 of -5.03% (lumbar spine) and -4.41% (total
body). Z-scores at week 96 were -2.1 (lumbar spine) and -1.6 (total body). This subject was on
concomitant medications of sertraline, risperidone, divalproex, methylphenidate and
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dexmethylphenidate for depression, migraine headaches and ADHD. These medications preceded the
study and were continued through the study.

In summary, there were 3 subjects (#9004, 9030 and 9071) who had multiple subnormal serum
phosphorus levels, including some <2.0 mg/dL, along with other features suggestive of PRT
dysfunction. The abnormalities tended to appear after about 1 year of TDF therapy and then
persist; phosphorus levels remained low, even with supplementation, until TDF was
discontinued. All 3 of these subjects had increases in markers of bone turnover particularly
BSAP which increased 5-fold in subject 9004, who was the subject with the most pronounced
hypophosphatemia as well as bone loss. All 3 of these subjects experienced declines in BMD Zscores of both lumbar spine and, especially, total body that were greater than the mean of the
overall study population. In 2 of these 3 subjects (#9004, 9030), Z-score declines were apparent
in the first year of therapy, predating any significant drop in serum phosphorus. There were
insufficient follow-up data on these 3 subjects to assess recovery of serum phosphorus, alkaline
phosphatase or BMD following TDF discontinuation. The other 2 subjects with possible PRT
dysfunction (#9045, 9046) had only borderline hypophosphatemia, and experienced milder
decline in BMD Z-scores (#9046) or improved BMD Z-scores (#9045).
Discussion and Conclusions
In adults, several studies have shown that initiation of antiretroviral therapy is associated with a
decline in BMD of 2-6%, mostly within the first 6-12 months, and that this decline is greater
with regimens that include TDF. However, BMD stabilizes after 1-2 years even with continued
TDF therapy, and it is unknown whether fracture risk is affected.
Pediatric Written Request controlled studies involving TDF in adolescents (age 12-17, study
0321), and now in younger children (age 2-11, study 0352, current NDA) as well, also appear to
show an effect of TDF on bone density. In both adolescents and younger children, the groups
receiving TDF experienced lower than the expected rate of increase in total body BMD over 2-3
years, as shown by a decline in BMD Z-score, although linear bone growth continued at the
expected rate. Among younger children (age 2-11), boys had total body Z-scores that declined
more than those of the girls. Lumbar spine BMD was also negatively affected by TDF in
adolescents, although this did not appear to apply to the younger children, particularly the 2-5
y/o age group. Biochemical markers of bone turnover (formation and resorption) as well as
serum PTH tended to increase from baseline during TDF treatment in both pediatric and adult
age groups.
These negative effects of TDF on bone density have, in general, occurred in subjects with no
evidence to suggest the type of renal tubule dysfunction and possible osteomalacia or rickets that
were seen in the postmarketing reports or the studies in monkeys. However in the current study,
3 out of 89 All-TDF subjects (ages 9, 10 and 11 y/o) had multiple readings of hypophosphatemia
(resulting in study discontinuation for all 3) as well as other features consistent with proximal
renal tubule dysfunction. All 3 of these children had major declines in BMD Z-scores; one had
the greatest BMD declines, by a large margin, of any subject in the study (-13.79% lumbar spine
and -18.01% total body).
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A similar patient (11 y/o girl) in a published prospective study1 experienced a 20% decline in
BMD after only 12 weeks of TDF, and a 27% decrease after 24 weeks, along with a decline in
serum phosphorus from 5.2 to 3.4 mg/dL; her BMD changes reversed after stopping TDF.
Bone biopsies have not been performed on any of the subjects from the TDF clinical trials or the
postmarketing reports. Biopsy data would show whether TDF causes osteoporosis-like effects on
bone (decreased bone volume and altered microarchitecture), or osteomalacia effects (inadequate
mineralization), or both, which may help delineate a mechanism (direct effects on bone cells vs.
indirect effects through kidney). There are also minimal urine chemistry data available for TDF
therapy (e.g. to rule out renal phosphate leak). However, a postmarketing required study in HBVinfected adolescents receiving TDF is currently collecting such data to determine whether
changes in BMD and/or bone metabolism markers correlate with any renal tubule effects of the
drug. This knowledge is needed to devise approaches to managing this toxicity.
Labeling
After review of the available interim data, we recommend the following labeling changes:
Section 5.6 Decreases in Bone Mineral Density
The first paragraph in this section is proposed by the Applicant to have only one change (in red)
related to the expanded pediatric age group:
Assessment of bone mineral density (BMD) should be considered for adults and pediatric
patients 12 years of age and older who have a history of pathologic bone fracture or other risk
factors for osteoporosis or bone loss. Although the effect of supplementation with calcium and
vitamin D was not studied, such supplementation may be beneficial for all patients. If bone
abnormalities are suspected then appropriate consultation should be obtained.
The second paragraph describing effects on adult bones has no proposed changes.
The third paragraph describing effects on pediatric bones is proposed by Applicant to have the
following changes (in red). This reviewer considers these labeling changes to be acceptable, and
also suggests one additional change in blue.
In a clinical studyies of evaluating VIREAD in HIV-1 infected pediatric subjects 12 2 to <18
years of age and older (Study 321), bone effects were similar to those observed in adult subjects.
Under normal circumstances BMD increases rapidly in this age group pediatric patients. In
Study 352 (2 to <12 years), the mean rate of BMD gain in lumbar spine at Week 48 was similar
between the VIREAD and the d4T or AZT treatment groups. Total body BMD gain was less in
the VIREAD compared to the d4T or AZT treatment group. One VIREAD-treated subject and no
d4T or AZT-treated subject experienced significant (>4%) lumbar spine BMD loss at Week 48.
Changes from baseline in BMD Z-scores were -0.012 for lumbar spine and -0.338 for total body
in the 64 subjects who were treated with VIREAD for 96 weeks. Three subjects with substantial
bone loss during this study also exhibited hypophosphatemia and other features suggestive of
proximal renal tubule dysfunction. In this study Study 321 (12 to <18 years), the mean rate of
bone BMD gain at Week 48 was less in the VIREAD treated group compared to the placebo
treatment group. Six VIREAD treated subjects and one placebo treated subject had significant
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(>4%) lumbar spine BMD loss in 48 weeks at Week 48. Among 28 subjects receiving 96 weeks of
VIREAD, Changes from baseline in BMD Z-scores declined by were -0.341 for lumbar spine and
-0.458 for total body in the 28 subjects who were treated with VIREAD for 96 weeks. In both
studies, Sskeletal growth (height) appeared to be unaffected. Markers of bone turnover in
VIREAD-treated pediatric subjects 12 years of age and older suggest increased bone turnover,
consistent with the effects observed in adults.
The concluding paragraphs are proposed to remain unchanged:
The effects of VIREAD-associated changes in BMD and biochemical markers on long-term
bone health and future fracture risk are unknown.
Cases of osteomalacia (associated with proximal renal tubulopathy and which may contribute to
fractures) have been reported in association with the use of VIREAD [See Adverse Reactions
(6.2)].
The bone effects of VIREAD have not been studied in patients with chronic HBV infection.
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o
o
o

o

•

this drug/biologic is not the first in its class
the clinical study design was acceptable
the application did not raise significant safety
or efficacy issues
the application did not raise significant public
health questions on the role of the
drug/biologic in the diagnosis, cure,
mitigation, treatment or prevention of a
disease

Abuse Liability/Potential

Not Applicable
FILE
REFUSE TO FILE

Comments:

Review issues for 74-day letter

•

Not Applicable
YES
NO

If the application is affected by the AIP, has the
division made a recommendation regarding whether
or not an exception to the AIP should be granted to
permit review based on medical necessity or public
health significance?
Comments:

CLINICAL MICROBIOLOGY

Not Applicable
FILE
REFUSE TO FILE

Comments:

Review issues for 74-day letter

CLINICAL PHARMACOLOGY

Not Applicable
FILE
REFUSE TO FILE

Comments:
• Clinical pharmacology study site(s) inspections(s)
needed?

Review issues for 74-day letter
YES
NO

BIOSTATISTICS

Not Applicable
FILE
REFUSE TO FILE

Comments:
NONCLINICAL
(PHARMACOLOGY/TOXICOLOGY)

Review issues for 74-day letter
Not Applicable
FILE
REFUSE TO FILE
Review issues for 74-day letter

Comments:
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IMMUNOGENICITY (BLAs/BLA efficacy
supplements only)

Not Applicable
FILE
REFUSE TO FILE
Review issues for 74-day letter

Comments:
PRODUCT QUALITY (CMC)

Not Applicable
FILE
REFUSE TO FILE

Comments:

Review issues for 74-day letter

Environmental Assessment

Not Applicable

•

Categorical exclusion for environmental assessment
(EA) requested?

YES
NO

If no, was a complete EA submitted?

YES
NO

If EA submitted, consulted to EA officer (OPS)?

YES
NO

Comments:
Quality Microbiology (for sterile products)

Not Applicable

•

YES
NO

Was the Microbiology Team consulted for validation
of sterilization? (NDAs/NDA supplements only)

Comments:
Facility Inspection

Not Applicable

•

Establishment(s) ready for inspection?

YES
NO



Establishment Evaluation Request (EER/TBP-EER)
submitted to DMPQ?

YES
NO

Comments:
Facility/Microbiology Review (BLAs only)

Not Applicable
FILE
REFUSE TO FILE

Comments:

Review issues for 74-day letter
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Center Director) or denying (for signature by ODE Director) an exception for review.
BLA/BLA supplements: If filed, send 60-day filing letter
If priority review:
• notify sponsor in writing by day 60 (For BLAs/BLA supplements: include in 60-day
filing letter; For NDAs/NDA supplements: see CST for choices)
• notify DMPQ (so facility inspections can be scheduled earlier)
Send review issues/no review issues by day 74
Conduct a PLR format labeling review and include labeling issues in the 74-day letter
(Note: PLR format comments sent for Viread label with NDA 21356 / S-37)
BLA/BLA supplements: Send the Product Information Sheet to the product reviewer and
the Facility Information Sheet to the facility reviewer for completion. Ensure that the
completed forms are forwarded to the CDER RMS-BLA Superuser for data entry into
RMS-BLA one month prior to taking an action [These sheets may be found at:
http://inside.fda.gov:9003/CDER/OfficeofNewDrugs/ImmediateOffice/UCM027822]
Other
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Appendix A (NDA and NDA Supplements only)
NOTE: The term "original application" or "original NDA" as used in this appendix
denotes the NDA submitted. It does not refer to the reference drug product or "reference
listed drug."
An original application is likely to be a 505(b)(2) application if:
(1) it relies on published literature to meet any of the approval requirements, and the
applicant does not have a written right of reference to the underlying data. If
published literature is cited in the NDA but is not necessary for approval, the
inclusion of such literature will not, in itself, make the application a 505(b)(2)
application,
(2) it relies for approval on the Agency's previous findings of safety and efficacy for
a listed drug product and the applicant does not own or have right to reference the
data supporting that approval, or
(3) it relies on what is "generally known" or "scientifically accepted" about a class of
products to support the safety or effectiveness of the particular drug for which the
applicant is seeking approval. (Note, however, that this does not mean any
reference to general information or knowledge (e.g., about disease etiology,
support for particular endpoints, methods of analysis) causes the application to be
a 505(b)(2) application.)
Types of products for which 505(b)(2) applications are likely to be submitted include:
fixed-dose combination drug products (e.g., heart drug and diuretic (hydrochlorothiazide)
combinations); OTC monograph deviations (see 21 CFR 330.11); new dosage forms; new
indications; and, new salts.
An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the
original NDA was a (b)(1) or a (b)(2).
An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the
information needed to support the approval of the change proposed in the supplement.
For example, if the supplemental application is for a new indication, the supplement is a
505(b)(1) if:
(1) The applicant has conducted its own studies to support the new indication (or
otherwise owns or has right of reference to the data/studies),
(2) No additional information beyond what is included in the supplement or was
embodied in the finding of safety and effectiveness for the original application or
previously approved supplements is needed to support the change. For example,
this would likely be the case with respect to safety considerations if the dose(s)
was/were the same as (or lower than) the original application, and.
(3) All other “criteria” are met (e.g., the applicant owns or has right of reference to
the data relied upon for approval of the supplement, the application does not rely
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for approval on published literature based on data to which the applicant does not
have a right of reference).
An efficacy supplement is a 505(b)(2) supplement if:
(1) Approval of the change proposed in the supplemental application would require
data beyond that needed to support our previous finding of safety and efficacy in
the approval of the original application (or earlier supplement), and the applicant
has not conducted all of its own studies for approval of the change, or obtained a
right to reference studies it does not own. For example, if the change were for a
new indication AND a higher dose, we would likely require clinical efficacy data
and preclinical safety data to approve the higher dose. If the applicant provided
the effectiveness data, but had to rely on a different listed drug, or a new aspect of
a previously cited listed drug, to support the safety of the new dose, the
supplement would be a 505(b)(2),
(2) The applicant relies for approval of the supplement on published literature that is
based on data that the applicant does not own or have a right to reference. If
published literature is cited in the supplement but is not necessary for approval,
the inclusion of such literature will not, in itself, make the supplement a 505(b)(2)
supplement, or
(3) The applicant is relying upon any data they do not own or to which they do not
have right of reference.
If you have questions about whether an application is a 505(b)(1) or 505(b)(2)
application, consult with your OND ADRA or OND IO.
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