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EXECUTIVE SUMMARY 
TIVICAY® (dolutegravir, DTG) is an integrase strand transfer inhibitor approved for the treatment of 
HIV-1 in adult and adolescent patients. The applicant submitted a pediatric efficacy supplement to 
support the use of TIVICAY in subjects weighing at least . (b) (4)

Table 1. Proposed Dosing Regimens for Pediatric Patients by the Applicant 

Weight TIVICAY dose 
(b) (4)

30 to < 40 kg 35 mg 
≥ 40 kg 50 mg 

To support the proposed doses in pediatric patients, the applicant submitted the clinical study report, 
entitled “A Phase I/II, Multi-Center, Open-Label Study of the Pharmacokinetics, Safety, Tolerability, and 
Antiviral Activity of GSK1349572, a Novel Integrase Inhibitor, in Combination Regimens in HIV-1 
Infected Infants, Children, and Adolescents: Results of Cohort I Week 48/Cohort IIA Week 24 Analyses 
(IMPAACT P1093)” and a population pharmacokinetic analysis report. Consistent with most pediatric 
HIV trials, an exposure-matching approach (i.e., extrapolation of efficacy from adults to pediatrics when 
exposures are comparable) was used to support the approval of DTG in pediatric patients. 

In addition, the submission contains chemistry, manufacturing and controls data to support the 
introduction of the two new lower strength tablets, 10 mg and 25 mg. 

RECOMMENDATION 
The Office of Clinical Pharmacology has reviewed the submission and agrees that the submitted data 
support the use of dolutegravir in pediatric subjects weighing at least 30 kg. (b) (4)

SUMMARY OF IMPORTANT CLINICAL PHARMACOLOGY FINDINGS 
In this Phase I/II multi-center, open-label study in HIV-1-infected pediatric subjects (P1093), pediatric 
patients (aged 6 years and older) received approximately 1 mg/kg DTG. DTG exposures in pediatric 
patients weighing 30 kg and above were comparable to those observed in adults. However, in subjects 
providing intensive PK samples in the 20 to < 30 kg group, DTG exposures were significantly lower as 
compared to those observed in adults. Simulated PK parameters in this weight band were comparable to 
those in adults. No intensive PK data were collected in subjects weighing 15 to < 20 kg. (b) (4)
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Table 2. DTG Pharmacokinetics in Pediatric Patients by Weight Band 

Weight band DTG daily 
dose (mg/kg 

dose) 

Type of PK data Cmax 

(µg/mL) 
AUC24h 

(µg∙hr/mL) 
C24hr 

(µg/mL) 

≥ 40 kg 50 mg 
( ≤ 1.25 
mg/kg) 

Intensive (n=14) 3.91 
(42.2%) 

50.1 
(51.8%) 

0.99 
(64.7%) 

Population 
PK 

3.80 
(26.5%) 

60.3 
(31.1%) 

1.30 
(52.0%) 

30 to < 40 kg 35 mg 
(0.88 to 1.67 

mg/kg) 

Intensive PK (n=3) 4.40 
(53.8%) 

64.5 
(63.7%) 

1.33 
(92.3%) 

Population 
PK 

4.01 
(28.4%) 

62.2 
(20.2%) 

1.32 
(18.0%) 

20 to < 30 kg 25 mg 
(0.83 to 1.25 

mg/kg) 

Intensive PK (n=4) 2.84 
(50.7%) 

34.1 
(45.9%) 

0.51 
(43.7%) 

Population 
PK 

3.67 
(29.2%) 

53.6 
(25.2%) 

0.94 
(40.4%) 

15 to < 20 kg 20 mg 
(1.00 to 1.33 

mg/kg) 

Intensive PK None None None 
Population 

PK 
4.09 

(14.0%) 
55.4 

(25.0%) 
0.90 

(51.7%) 
Adult 50 mg Population PK 

(label) 
3.64 

(20%) 
53 

(27%) 
1.11 

(46%) 
Data expressed as geometric mean (%CV) 

LABELING RECOMMENDATION 

The labeling language is still under discussion at the time this review was finalized. 
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INDIVIDUAL TRIAL REVIEW 

Title: A Phase I/II, Multi-Center, Open-Label Study of the Pharmacokinetics, Safety, Tolerability, and 
Antiviral Activity of GSK1349572, a Novel Integrase Inhibitor, in Combination Regimens in HIV-1 
Infected Infants, Children, and Adolescents: Results of Cohort I Week 48/Cohort IIA Week 24 Analyses 

Primary Objectives: 
 To select a DTG dose for chronic dosing in infants, children, and adolescents that achieves 

similar exposure to the DTG adult dose 
 To determine the safety and tolerability of DTG in HIV-1-infected infants, children, and 

adolescents at 24 and 48 weeks 
	 To evaluate the steady-state PK of DTG in combination with other antiretrovirals (optimized 

background therapy, [OBT]) in treatment-experienced, HIV-1-infected infants, children, and 
adolescents, and to determine the dose of DTG that achieves a targeted AUC24 (primary PK 
endpoint) and C24h (secondary PK endpoint) in this population 

Study Design 
P1093 is a Phase I/II multi-center, open-label study in HIV-1-infected pediatric subjects ages ≥4 weeks to 
<18 years to evaluate the PK parameters, safety, tolerability, and antiviral activity of DTG when 
administered both prior to starting, and in combination with optimized background therapy (OBT). 

There are five age-defined groups in P1093 (enrolled in six cohorts) as follows: 
 Cohort I: Adolescents ≥ 12 to <18 years of age (tablet formulation) 
 Cohort IIA: Children ≥ 6 to <12 years of age (tablet formulation) 
 Cohort IIB: Children ≥ 6 to <12 years of age (pediatric formulation) 
 Cohort III: Children ≥ 2 to <6 years of age (pediatric formulation) 
 Cohort IV: Children ≥ 6 months to <2 years (pediatric formulation) 
 Cohort V: Infants ≥ 4 weeks to <6 months (pediatric formulation) 

The current submission contains Week 48 data of Cohort I and Week 24 data of Cohort IIA. Subjects 
were enrolled sequentially in age-defined cohorts. Each age cohort consists of two sequential stages: 
Stage I and II. The objectives of Stage I were to examine PK parameters after intense sampling and 
evaluate the short term tolerability and safety of DTG in approximately 10 subjects, allowing the selection 
of a dose for further study in additional subjects in Stage II. Longer-term safety and antiviral activity of 
DTG were assessed from data obtained from both Stage I and Stage II. 

Reviewer comments:
 
Data from Cohort I through Week 24 were submitted at the time of the original NDA application and
 
reviewed. While this review is primarily focused on the new data (Cohort IIA through Week 24), previous
 
PK data from Cohort I will be used for combined analyses to compare PK across weight bands.
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Treatment Assignment 
For those subjects who enrolled in Stage I (intensive PK stage), DTG treatment was added to a stable, 
failing ARV regimen or started as monotherapy for those not taking ARVs. After intensive PK sampling 
was performed between Days 5 to 10, the background ARV regimen was immediately optimized. To 
minimize the impact of drug-drug interactions on PK, the use of atazanavir/ritonavir (ATV/ RTV), ATV, 
nevirapine (NVP), efavirenz (EFV), fosamprenavir (FPV), FPV/RTV, tipranavir (TPV), or TPV/RTV 
was not allowed prior to the initial PK evaluation but could be added as part of optimized background 
therapy. All ARV regimens must have contained at least one fully active drug and one additional drug in 
the OBT, in addition to DTG. For subjects receiving concomitant rifampin, EFV, FPV/RTV, or 
TPV/RTV after the intensive PK was performed, it was recommended that the dose of DTG be increased 
to twice-daily administration. 

Table 3. Doses for Subjects Enrolled in P1093 Cohort I and IIA 

Concomitant Medications 
Data on prior and concomitant medications were collected throughout the study. Raltegravir or 
elvitegravir could not be co-administered with DTG. Dofetilide and medications for HCV therapy were 
also prohibited. Due to their enzyme induction potential, the following medications could not be 
administered concurrently with DTG; barbiturates, modanafil, oxcarbazepine, pioglitazone, troglitazone, 
rifampin, rifabutin, phenytoin, phenobarbital, carbamazepine, or St. John’s wort. DTG was to be 
administered 2 hours before or 6 hours after taking antacid products containing divalent cations (e.g. 
aluminum and magnesium) or iron supplements. 

Key Inclusion Criteria 
Key inclusion criteria include antiretroviral therapy (ART)-experienced, INI-naïve infants, children, and 
adolescents age ≥ 4 weeks to <18 years at study entry, with confirmed HIV-1 infection, and an optimized 
background regimen that contains at least one fully active drug. 

Key Exclusion Criteria 
Key exclusion criteria include known resistance to an integrase inhibitor, presence of any active AIDS-
defining opportunistic infections, known Grade 3 and Grade 4 lab toxicities, evidence of pancreatitis, 
liver toxicity, or known exposure to an integrase inhibitor. 
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Description of Investigational Products 
Table 4. Description of Investigational Products 

Reviewer comments 
According to the applicant, the clinical image tablets and the commercial image tablets are identical 
except that the clinical image tablets are plain film coated with 

(b) (4)

(b) (4) and the commercial 
image tablets are debossed and coated with  yellow. The applicant submitted in vitro 
dissolution study results to support the approval of the commercial image tablets. Refer to Dr. Om 
Anand’s review for detailed information. 

Pharmacokinetic Sample Collection 
Pharmacokinetic samples were collected at time-points outlined in Table 5. 
For intensive PK sampling, the PK evaluation was scheduled so that witnessed dosing of DTG was as 
close as possible to 24 hours (generally 22-26 hours) after the previous dosing. Subjects were to be 
compliant in taking their medications for 3 days prior to the intensive PK visit; otherwise the intensive PK 
visit was to be re-scheduled. Subjects were fasted for 6 hours prior to dosing. Liquids including milk and 
juice could be consumed up to 4 hours prior to dosing. Subjects could consume a light meal of their 
choice 4 hours after dosing on the intensive PK day. 

Table 5. Sample Collection Times for Stages I (intensive PK) and Stages II (Sparse PK) in P1093 

Bioanalysis 
Human plasma samples were analyzed at 

 using a validated LC/MS/MS method. The bioanalytical method and quality control (QC) 
results are summarized in Table 6. 

(b) (4)
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Table 6. Summary of Bioanalysis 

Analytes and matrix Dolutegravir in plasma with EDTA 
Extraction method Protein precipitation using acetonitrile 
Internal standard [15N2H7]-dolutegravir 
Quantitation range (LLOQ-ULOQ) 5 ng/mL to 10,000 ng/mL 
QC concentrations and results 
(Inter-day precision and accuracy) 

15, 450, and 9000 ng/mL 
%CV: 8.5 to 10.2% 
% deviation: -3.0% to 1.4% 

Regression Linear regression with 1/x2 weighing 
stability Freeze/thaw: three cycles at – 80 ºC 

Short term: 2 hours at room temperature (in plasma) 
Long term: 36 months at – 80 ºC (ongoing) 
Injection matrix stability: 3 days in autosampler 
Stock solution: 13 months at 4 ºC (ongoing) 

Max sample storage duration from 
collection to analysis 

13 months 

Incurred sample analysis 50/464 (10.8% of samples) 
% of incurred samples with % concentration difference more 
than 20% : 28% 

The following key analysis acceptance criteria were applied. 
 QC: Quality controls should fall within ± % of the nominal concentration to be accepted. 

 of the controls must be in range, and no two at the same concentration can be out of range. 

(b) 
(4)

(b) (4)

	 Standard Curve: A minimum of six calibration standards must be used to define a curve.. 

Standard back-calculated values should be within ± 
(b) 

(4)
(b) 
(4)

% of the nominal concentration except at 
the LLOQ where it can be within ± % for acceptance. The standard curve coefficient of 
determination (r2) should be a minimum of (b) (4). 

Pharmacokinetic Analyses 
Steady-state PK parameters were determined from plasma concentration-time profiles using non-
compartmental methods (WinNonlin version 5.2.1). Per standard practice for samples collected at steady 
state, half the lower assay limit for below the limit of quantification (BLQ) result was used. Samples 
collected following first dose that were BLQ were zero. 

Results
 
Subject Disposition, Demographics and Baseline Characteristics. 

This report contains data from Cohort I through Week 48 and Cohort IIA through Week 24, both with a 
data cut-off date of 14 February 2015. A total of 23 subjects from Thailand (n = 3) and the US (n = 20) 
were enrolled in Cohort I (Stage I, n = 10; Stage II, n = 13). A total of 23 subjects from South Africa (n = 
4), Thailand (n = 3), and the US (n = 16) were enrolled in Cohort IIA (Stage I, n = 11; Stage II, n = 12) 
and received DTG. 
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Table 7. Subject Accountability 

Table 8. Baseline Demographics 

Table 9. Summary of Baseline Characteristics 
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Concomitant Medications 
The list of concomitant ARVs used in subjects in Cohort IIA is summarized in Table 10.
 
In addition, the applicant provided the list of non-ARV concomitant medications used in Cohort I and
 
IIA. Concomitant non-ARV medications include antibiotics, analgesics, ADHD treatments, vaccines and
 
vitamins. None of the reported concomitant medications were prohibited medications per the protocol.
 

Table 10. Cohort IIA: Concomitant ARV from Day 1 to Optimization and Post-Optimization 

a: 6 to < 12 years old
 
In two subjects receiving concomitant efavirenz, one subject received twice daily DTG.
 

Pharmacokinetic Results 
Pharmacokinetic Subject disposition 
The number of subjects providing intensive PK samples or sparse samples for the population 
pharmacokinetic analyses is summarized in Table 11 (by age cohort) and Table 12 (by weight). Note that 
the accountability of subjects is not mutually exclusive for intensive and sparse PK. 

Table 11. Subject Accountability for PK Sampling by Cohort 

All (safety and 
efficacy population) 

Number of subjects 
with intensive 

sampling 

Number of subjects 
with sparse sampling 

Total daily doses 

Cohort I 
(12 to < 18 years) 

23 10 23 50 mg (n=19) 
35 mg (n=4) 

Cohort II 
( 6 to < 12 years) 

23 11 13 70 mg (35 mg BID, 
n=1) 

50 mg (n=5) 
35 mg (n=6) 
25 mg (n=8) 
20 mg (n=3) 
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Table 12. Subject Accountability for PK Sampling by Weight 

DTG daily dose Total number of 
subjects (safety 

population) 

Intensive PK Sparse PK 

≥ 40 kg 50 mg (≤ 1.25 mg/kg) 24 14 24 
≥ 30 to 40 kg 35 mg (0.88-1.67 mg/kg) 11 3 6 
≥ 20 to 30 kg 25 mg (0.83 – 1.25 mg/kg) 8 4 4 
≥ 15 to 20 kg 20 mg (1.00 – 1.33 mg/kg) 3 0 2 

Reviewer comments 
1. Intensive PK data from Cohort I have been previously reviewed to support the approval of DTG in the 
adolescent population. The data were included in this review to compare exposures across weight bands. 

2. In Cohort IIA, only 13 out of 23 subjects provided sparse samples. In a recent teleconference 
(4/27/2016), the applicant stated that they recently discovered that some sparse PK samples for 
approximately 10 subjects were collected but were not shipped to the bioanalytical site. The applicant 
stated that Detailed information (b) (4)

as to subject IDs and site IDs for these additional samples is not available at this time. 

3. No intensive PK samples were collected from subjects in the lowest weight band (15 to <20 kg). 

Pharmacokinetic Results 
DTG pharmacokinetics by age cohorts and weight bands are summarized in Table 13 and 14, 
respectively. 

Table 13. DTG Pharmacokinetic Parameters by Age Cohort (Intensive PK) 

Cohort I ( 12 to < 18 
years old, N=10) 

Cohort II (6 to < 12 
years old, N=11) 

Adults (TIVICAY 
USPI) 

AUC24(µg*hr/mL) 46 (43.1%) 50 (63.9%) 53 
Cmax(µg/mL) 3.49 (38.4%) 3.96 (50.0%) 3.64 
C24h (µg/mL) 0.90 (58.6%) 0.93 (89.3%) 1.11 
Half life (hr) 12.9 (42.7%) 11.2 (43.0%) 14 

Data are expressed as geometric means (CV%). Adult data are from TIVICAY USPI ® 
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Table 14. DTG Pharmacokinetic Parameters by Weight Band (Intensive PK) 

Weight band DTG daily dose 
(mg/kg dose) 

Cmax 

(µg/mL) 
AUC24h 

(µg∙hr/mL) 
C24hr 

(µg/mL) 
≥ 40 kg 50 mg ( ≤ 1.25 

mg/kg) 
3.91 

(42.2%) 
50.1 

(51.8%) 
0.99 

(64.7%) 
30 to < 40 kg 35 mg (0.88 to 

1.67 mg/kg) 
4.40 

(53.8%) 
64.5 

(63.7%) 
1.33 

(92.3%) 
20 to < 30 kg 25 mg (0.83 to 

1.25 mg/kg) 
2.84 

(50.7%) 
34.1 
(45.9) 

0.51 
(43.7%) 

15 to < 20 kg 20 mg (1.00 to 
1.33 mg/kg) 

None None None 

Adult 50 mg 3.64 (20%) 53 (27%) 1.11 (46%) 
Data expressed as geometric mean (%CV) for intensive PK and geometric median (95% CI) for population PK results, 
respectively. PK parameters in adults are from TIVICAY USPI. 

Reviewer Comments 
The proposed dolutegravir doses for pediatric subjects weighing 30 kg and above achieve exposures 
comparable to those observed in adults. However, DTG exposures were lower in subjects weighing 20 to 
< 30 kg as compared to adults. No issues (e.g., using metabolic inducers) were identified that can 
potentially produce lower exposures in these subjects. 

<Demographic characteristics and PK parameters of four pediatric subjects weighing 20 to < 30 kg in 
Cohort IIA, Stage I (Intensive PK)> 

Subject ID 450399 507090 362614 852592 
Age (years old) 6.7 9.3 8.1 7.8 

Sex F M M M 
Weight (kg) 22.6 21.2 24.9 21.4 

Dose mg (mg/kg) 25 mg (1.11 
mg/kg) 

25 mg (1.18 
mg/kg) 

25 mg (1.00 
mg/kg) 

25 mg (1.17 
mg/kg) 

AUC24(µg*hr/mL) 49 58 28 18 
Cmax(µg/mL) 3.6 5.2 2.4 1.5 
C24h (µg/mL) 0.85 0.65 0.39 0.33 

It is unclear why significantly lower exposures were observed in this weight band. It could be due to 
inter-individual variability or it could potentially be due to altered absorption of tablets (including 
differences in food effects) in smaller children. Note that these patients are also the youngest 4 patients in 
Cohort IIA, Stage I. It is unlikely due to changes in metabolism as the ontogeny of UGT1A and CYP3A4 is 
well-characterized in this age group. In the population pharmacokinetic analysis conducted by Dr. 
Florian, the exposures of DTG in this weight band are marginally (~15%) lower as compared to the DTG 
exposures of adults. 
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Although population pharmacokinetic analysis results for pediatric patients weighing 15 to < 20 kg 
indicate that DTG exposures are comparable to those in adults, only two subjects provided samples for 
population pharmacokinetics and no intensive PK data were collected for this weight band. 

(b) (4)

Safety Results 

According to the applicant, 22 subjects (96%) in Cohort IIA reported one or more treatment-emergent 
clinical adverse events (AEs), the majority of which were considered to be of Grade 1 or Grade 2 
intensity. The most commonly reported events were cough, nasal congestion, rash, skin lesion, and 
diarrhea. Sixteen (35%) subjects (n=8, Cohort I; n=8, Cohort IIA) developed drug-related AEs as assessed 
by the reporting investigator. Drug-related AEs reported in more than 1 subject included alanine 
aminotransferase increased (n=2), neutrophil count decreased (n=3), diarrhea (n=2), and dizziness (n=2). 
These AE counts are from both cohorts (Cohort I and IIA).  The applicant stated that DTG was well 
tolerated and no new safety issues were identified. Refer to clinical review for detailed information. 

Efficacy 

The proportions of subjects with HIV-1 RNA < 400 c/mL in Cohort I (through Week 48) and IIA 
(through Week 24) are summarized in Table 14. In cohort I, 74% (17/23) of patients had HIV-1 RNA < 
400 c/mL and 61% (14/23) of subjects had HIV-1 RNA < 50 c/mL, respectively, at Week 48. In Cohort 
IIA, 78% (18/23) of subjects had HIV-1 RNA < 400 c/mL and 61% (14/23) of subjects had HIV-1 RNA 
< 50 c/mL, respectively, at Week 24. 
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Table 15. Proportions of Subjects with HIV-1RNA < 400 c/mL in Cohort I and IIA 

Subgroup analyses by weight 

Proportions of subjects with HIV-1 RNA < 50 c/mL by weight are summarized in Table 15.   

A numerically higher proportion of subjects with HIV-1 RNA < 50 c/mL was observed in pediatric 

patients weighing more than 40 kg. No definitive conclusions can be made from this analysis due to the 

small numbers of subjects in each group. 


Table 16. Proportions of Subjects with HIV-1 RNA < 50 c/mL in Cohort I and IIA by Weight 

Proportion of subjects with HIV-1 RNA < 50 c/mL at Week 24 
40 kg and above 19/24 (79%) 

30 to < 40 kg 6/11 (54%) 

Adults 79% (SAILING Week 24 data) 

(b) (4)

Conclusions 
	 DTG exposures in pediatric patients (6 to < 18 years old) weighing 30 kg  to < 40 kg are 

comparable to those observed in adults, thus, the proposed 35 mg dose in this weight group 
appears appropriate. 

 

 

(b) (4)

(b) (4)

. 
 DTG was well tolerated and no new safety issues were identified in pediatric patients (6 to < 18 

years old). 
 The antiviral activity of DTG in pediatric patients (6 to < 18 years old) observed in this study is 

acceptable. 
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Subjects in Stage I contribute intensive sampling from a day 5-10 visit (samples at pre-dose, 1, 2, 
3, 4, 6, 8, and 24-hours) and sparse sampling at later visits (week 4 [pre- and post-dose], 12 
[post-dose], and 24 [2 samples, 2-hr apart 12 to 26 hr post-dose]). Subjects in Stage II contribute 
sparse sampling at the same visits as the Stage 1 subjects (week 4, 12, and 24). 

In the Pop PK dataset, there were 487 concentration records. A total of 99 concentration records 
were excluded from the analysis, including 8 BLQ concentrations, 87 samples listed as not 
collected or not analyzed, 1 lost sample, and 3 concentrations with no dosing records. The 
population PK analysis included 41 subjects that contributed a total of 388 plasma DTG 
concentrations. The distribution of covariates and number of subjects receiving DTG by weight 
band in the analysis are described in Table 2. 

Table 2 Covariates and Number of Subjects Included in the Population PK Analysis 
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Figure 2: Goodness-of-fit Plots for the Final Population PK Model, All Data (dashed blue 
line is Loess smoothing of data and the black line is the line of unity) 

Source: Sponsor’s Population PK report, pg 49, Table 5-2
 

Figure 3: Goodness-of-fit Plots for the Final Population PK Model, Tablet Formulation 
(dashed blue line is Loess smoothing of data and the black line is the line of unity) 

Source: Sponsor’s Population PK report, pg 106, Table 10-8
 

21
 

Reference ID: 3929573
 



            
                
                 

          

           

Figure 4: Predicted-Corrected Visual Predictive Check for the Final Population PK Model: 
All Data (top) and Pediatrics Patients 20 - <30 kg (bottom) (open circle – observed; solid 
line – median of observed; dashed line – 5th and 95th of observed; shaded regions – 90% 
prediction interval of the 5th, median, and 95th percentiles of predictions) 

Source: Sponsor’s Population PK report, pg 50 and 131, Figure5-3 and 10-18
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Table 4 Summary of Steady-State DTG AUC0-tau, Cmax, and Ctau by Bodyweight based on 
EBEs 

Source: Sponsor’s Population PK report, pg 55, Table 5-4 

Reviewer’s comment: In general, the approach utilized by the Sponsor in the popPK model 
development are acceptable. However, there is a concern whether the model could be utilized 
for simulation in pediatric subjects weighing 20 to <30 kg. Intensive PK observations and non-
compartmental analyses conducted by the sponsor suggest that AUC0-tau and Ctau in this 
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(b) (4)

bodyweight band were lower than the adult target exposures and two subjects had AUCo -tau and 
Ctau values lower than the accepted minimum exposures. The pcVPC plot in this body weight 
band shows bias in the predictions for this weight band, over predicting the observed PK profile 
over the first 8 hours.  This suggests that any simulations based on developed model would over 
predict exposures in this bodyweight band relative to the observed data. Data in the 30 to <40 

 in any of the weight bands.   
kg bodyweight band administered 35 mg QD did not display such disparity with observations, 

(b) (4)

The reviewer conducted independent analyses to better understand the deviation between 
observed data in pediatrics weighing 20 to <30 kg and model predictions. Based on the model 
development steps provided by the Sponsor, the reviewer was able to recreate the analyses.  
Fixed effect parameter estimates were similar to the sponsor with less than 5% differences in all 
values. Similar to the Sponsor, only body weight was identified as a significant covariate in the 
analysis. However, the inability to identify other covariates in the pediatric popPK analysis may 
be due to sample size and restrictions included in the pediatric study (few subjects with 
concomitant medications that alter exposure).  The reviewer’s updated analysis did not fix 
scaling coefficients, and these were estimated as 0.68 and 0.96 for CL/F and V/F, respectively. 
These differences are not expected to substantially alter model predictions or address model 
performance in pediatrics 20 to <30 kg.    

A comparison between intensive PK results, popPK predicted AUC from the intensive sampling 
period, and AUC based on individual CL predictions (removing IOV) are shown below for the 
seven pediatric subjects weighing 20 to <30 kg.  

(b) (4)
The first four subjects were administered the 

tablet formulation and the last three received It was observed that during the intensive 
PK period, whether relying on NCA or popPK predictions,  AUC0-tau for pediatrics in this 
bodyweight band were lower than adults, with two pediatrics having exposures less than 30 
µg•hr/mL. The typical clearance predictions for these subjects, which includes sparse samples 
at week 4, 12, and 24 visits and which is influenced by the overall model structure, predicts 
values closer to the central tendency and with less variability than the observed data. This 
explains the conclusion in Table 4 above where combining the data from all seven pediatric 
subjects in this body weight band and calculating exposures based on EBEs results in median 
exposures higher than observed values. 

Subject ID Conmed or 
Formulation 

Intensive PK AUC Early (Week 1 or 2 
AUC) 

PopPK AUC (typical 
CL)

 362614 28.2 29.8 42.7 

450399 Inhibitor (week 4-
24) 

48.7 44.5 69.6 

507090 Mild inducer (week 
4 to 24) 

54.5 60.7 45.6 

8502592 18.0 25.5 42.9 

362960 
* 69.4 59.1 

691120 
* 65.6 57.2 
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Reviewer’s comment: Simulations based on the popPK model suggest that target AUC0-tau and 
Ctau would be achieved with the tablet formulation in all pediatric bodyweight bands. The 
reviewer agrees with this conclusion with respect to the proposed tablet dosing in pediatrics 
weighing 30 to <40 kg (proposed in the current submission) and ≥40 kg (already approved). The 
intensive PK data is in good agreement with the simulations regarding mean Ctau and AUC0-tau 
and support the proposed dosing of 35 mg QD in pediatrics weighing 30 to <40 kg. 

(b) (4)
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