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1. NONCLINICAL OVERVIEW

®

®

1.1. Overview of the Nonclinical Testing Strategy



1.1.1. FTC

1.1.2. RPV

®

® ®



1.1.3. TAF
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γ



1.1.4. FTC/RPV/TAF



2. PHARMACOLOGY/VIROLOGY

2.1. Primary Pharmacodynamics

Mechanism of Action

μ

μ

μ



In Vivo Efficacy in Animal Models

2.2. Secondary Pharmacodynamics

2.2.1. In Vitro Cytotoxicity

μ



μ

. 

μ μ



2.2.2. Mitochondrial Toxicity

γ

2.2.3. Off Target Activity



2.3. Safety Pharmacology

2.3.1. FTC

2.3.2. RPV



•

•

•



Discussion and Conclusions:

Mechanism of QT prolongation



Table 1. QTcF and Cmax Data in Clinical QTc Prolongation Studies with RPV

Study

TMC278 25 mg once daily TMC278 75 mg once daily TMC278 300 mg once daily

Day 1 Day 11 Day 1 Day 11 Day 1 Day 11

Δ TC UC Δ TC UC Δ TC UC Δ TC UC Δ TC UC Δ TC UC



2.3.3. TAF

2.3.4. FTC/RPV/TAF

2.4. Pharmacodynamic Drug Interactions

2.5. Summary of Pharmacology



γ γ
α β

γ



3. PHARMACOKINETICS

3.1. Analytical Methods

3.2. In Vitro Absorption and Single Dose Pharmacokinetics

3.2.1. FTC

3.2.2. RPV



Table 2. Summary of Plasma Pharmacokinetic Parameters of RPV in Animals 
Following Single or Repeated Oral Administration of TMC278 or 
TMC278 Base

Species
TMC278 

Formulation
Sampling 

Period Sex/n
Dose 

(mg/kg/day)
Cmax

(μg/mL)
AUCa

(μg.h/mL)



Species
TMC278 

Formulation
Sampling 

Period Sex/n
Dose 

(mg/kg/day)
Cmax

(μg/mL)
AUCa

(μg.h/mL)



Species
TMC278 

Formulation
Sampling 

Period Sex/n
Dose 

(mg/kg/day)
Cmax

(μg/mL)
AUCa

(μg.h/mL)

− −

−

3.2.3. TAF



3.2.4. FTC/RPV/TAF

3.3. Repeat Dose Pharmacokinetics

3.3.1. FTC

3.3.2. RPV

3.3.3. TAF



3.3.4. FTC/RPV/TAF

3.4. Distribution

3.4.1. Protein Binding



3.4.2. Tissue Distribution



3.4.3. Distribution in Pregnant Animals

≤

3.4.4. FTC/RPV/TAF Distribution

3.5. Metabolism

3.5.1. Intracellular Metabolism



3.5.2. Routes of Metabolism

Figure 1. Oxidative Metabolism of FTC
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Table 3. Total Percentage of the Administered Dose Metabolized per Major 
Pathways in Man and its Corresponding Percentages in Mice, Rats, 
and Dogs After Oral Administration of [14C]RPV

Metabolites

Mice Rats Dogs Man

20 mg/kg 320 mg/kg 40 mg/kg 5 mg/kg 150 mg



Figure 2. In Vivo Metabolic Pathways of RPV in Animals and Humans 
(Excluding Rat Bile)
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Figure 3. Metabolites of TAF



3.5.3. In Vitro Metabolism

∼

3.5.4. In Vivo Metabolism



3.5.5. FTC/RPV/TAF



3.6. Excretion

3.6.1. Route and Extent of Excretion



3.6.2. Excretion into Breast Milk

−

−

3.6.3. FTC/RPV/TAF

3.7. Pharmacokinetic Drug Interactions



Table 4. Steady State Pharmacokinetic Parameters for FDC Components

Parameter FTC RPVd TAF TFVd

×

3.7.1. Metabolic Drug Interactions



α



3.7.2. Induction Liability





3.7.3. Transporter Drug Interactions

Table 5. Transporter Substrate Assessment of FTC/RPV/TAF Components

Transporter FTC RPV TAF TFV Referenced Reports 



Table 6. Transporter Inhibition Assessment of FTC/RPV/TAF Components

Transporter

IC50 (μM)

Referenced Reports FTC RPV TAF TFV



μ



3.7.4. FTC/RPV/TAF Pharmacokinetic Drug Interactions



μ

3.8. Summary of Pharmacokinetics

FTC

RPV



α





TAF/TFV

FTC/RPV/TAF





4. TOXICOLOGY

4.1. Single Dose Toxicity

4.2. Repeat Dose Toxicity

4.2.1. FTC



4.2.2. RPV

Mice



Rats



Dogs





Monkeys



4.2.3. TAF





4.2.4. FTC/TDF



4.2.5. FTC/RPV/TAF

4.3. Genotoxicity

4.3.1. FTC

4.3.2. RPV



4.3.3. TAF

Salmonella typhimurium
Escherichia coli; 

4.3.4. FTC/TDF

4.3.5. FTC/RPV/TAF

4.4. Carcinogenicity

4.4.1. FTC



4.4.2. RPV

. 
. 



4.4.3. TAF/TDF

4.4.4. FTC/RPV/TAF

4.5. Reproductive Toxicity

4.5.1. FTC

4.5.2. RPV

Fertility



Embryo-Fetal Development

Peri- and Postnatal Development



4.5.3. TAF

≥

4.5.4. FTC/RPV/TAF



4.6. Juvenile Toxicity

4.6.1. FTC

4.6.2. RPV

Dogs



Cynomolgus Monkeys

4.6.3. TAF/TFV

μ

μ

μ

4.6.4. FTC/RPV/TAF



4.7. Local Tolerance

4.8. Other Toxicity Studies

4.8.1. Antigenicity

4.8.2. Immunotoxicity

4.8.3. Impurities/Degradation Products

不純物
FA*

＊新薬承認情報提供時に置き換え

不純物
FA*

不純物
FA*



＊新薬承認情報提供時に置き換え

不純物G*

不純物F*

不純物H*

不純物A*

不純物C*

不純物C*

不純物F*

不純物G* 不純物E* 不純物F*

不純物C*

不純物B*

不純物A* 不純物B*

不純物G*

不純物E*

不純物G*

不純物FE*

不純物E*
不純物G*

不純物G*

不純物G*

不純物H*

不純物G*



＊新薬承認情報提供時に置き換え

不純物TK* 不純物TL*
不純物FC*不純物FB*

不純物TE*

不純物FD*

不純物FD*
不純物FC*不純物FB*

不純物FD*



4.9. Summary of Toxicology and Target Organ Effects

4.9.1. Target Organ Effects

Mortality

＊新薬承認情報提供時に置き換え

不純物FB* 不純物FC*



Liver



Thyroid Gland



Pituitary Gland

Kidneys

Adrenal Glands



Figure 4. Synthetic Pathways for Adrenal Steroid Synthesis in Nonhuman 
Primates and Man

α α β β
β β

β β α α



Ovaries



Red Blood Cells

Coagulation



Genotoxicity and Carcinogenicity



Reproductive and Developmental Toxicity

Juvenile Toxicity



Kidney

Bone

Other





4.9.2. Safety Margins



Table 7. Estimated Safety Margins of Emtricitabine Based on AUCss When 
Comparing Animal No-Effect-Level (NOEL)

Target 
Organ Effect Species

Study 
Duration

NOEL 
(mg/kg/day)

AUCss (μμg·h/mL) 
NOEL

Margin Relative to 
Human AUCss

FTC

μ

Table 8. Ratio Animal/Man Exposures at NOAEL or LOAEL

Species Type study

NOAEL 
(mg/kg/day)

LOAEL 
(mg/kg/day)

AUC0-24h
(μg.h/Ml) Ratio

M F M F M F M F

20 20 76 51 32 21

40 40 12 50 5 21

40 40 6.3 14 3 6

Italic



μ

Table 9. Estimated Safety Margins of TAF Based on AUCss When Comparing 
Animal No-Adverse-Effect-Level (NOAEL)

Target Organ 
Effect Species

Study/Dose 
Duration

TAF NOAEL
(mg/kg/day)

AUCss (μμg·h/mL) 
NOAEL

Margin Relative 
to Human AUCss

TFV/ TAF TFVa/TAFb



5. INTEGRATED OVERVIEW AND CONCLUSIONS

5.1. Correlation of Nonclinical and Clinical Findings

Justification for Text in Labeling

5.2. Justification for Text in Labeling



5.3. Overall Conclusions



μ
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Justification for Absent Nonclinical Data in Module 4
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