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1. Executive Summary 

1.1. Recommendation 

From the Clinical Pharmacology perspective, NDA 210583 submitted on January 

31, 2019 is acceptable. Labeling negotiation with the Applicant was still ongoing when 

this review was being documented in Darrts. 

1.2. Phase 4 Commitments 

None 

1.3. Summary of Clinical Pharmacology Findings 

In accordance with Section 505(b) of the Federal Food, Drug and Cosmetic Act, and 21 

CFR 314.1, Pfizer Inc. (Pfizer) has submitted an Original New Drug Application for 

Advil Dual Action with Acetaminophen (ibuprofen 125mg/acetaminophen 250 mg) 

Fixed Dose Combination Tablet (FDC) for the indication of Temporarily relief of minor 

aches and pains due to: headache, toothache, backache, menstrual cramps, (b) (4)

(b) (4)muscular aches, minor pain of arthritis (b) (4) Advil Dual 

Action with Acetaminophen has been evaluated for safety, efficacy, and 

pharmacokinetics (PK) in 7 clinical trials with 1477 randomized subjects including three 

Phase 1 studies, one Phase 2 study, and three Phase 3 studies. 

The proposed commercial formula is an immediate release (b) (4)  film-coated, capsule 

shaped tablet with a logo printed in (b) (4) on one side. Except for the printed logo, the 

pivotal clinical formulation (utilized for the pivotal clinical studies) is qualitatively and 

quantitatively equivalent to the registration, stability and proposed commercial product. 

The proposed FDC product has (b) (4)  OTC analgesic (b) (4) indications as the 

individual mono-component drug products but combines lower amounts than the 

maximum approved single doses of each active ingredient (400 mg for Ibuprofen (IBU) 

and 1000 mg for Acetaminophen (APAP)). The proposed commercial dose is 2 FDC 

tablets every 8 hours for a total daily dose of 750 mg of IBU and 1500 mg of APAP. 

The proposed product is intended to have (b) (4)  OTC analgesic (b) (4)

indications as each individual mono-component drug product currently available within 

the United States: Temporarily relieves minor aches and pains due to: headache, 

toothache, backache, menstrual cramps, 

arthritis The sponsor claimed that lower daily dose of each 

(b) (4)

(b) (4)

 muscular aches, minor pain of 

monocomponents in the FDC yield lower daily doses than the maximum daily dose of 

each monocomponent which may lead to a lower risk of gastrointestinal, cardiovascular, 

renal and hepatic Adverse Events (AEs) than the maximal doses of either 

monocomponent. The sponsor also claimed that the FDC can provide superior analgesia 
(b) (4) compared to the same doses of the monocomponents, and 

comparable analgesia to higher doses. 
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For this NDA, the PIND, end of Phase-II and the pre-NDA meetings were held on 

September 2011, May 2014 and March 2018, respectively under IND 112538. The 

overall development program includes three Phase 1 studies, one Phase 2 study, and three 

Phase 3 studies. 

Clinical Pharmacology Studies: 

The clinical program supporting the 505(b)(2) NDA of Advil Dual Action 

consists of 7 studies. The clinical pharmacology review will focus on the three Phase 1 

studies. 

1.3.1.1. Phase 1 Studies (with commercial scale formulation): 

B5061005: Relative bioavailability and food effects study.  

B5061006: Formulation effects and drug-drug interactions study 

B5061008: PK in adolescents 12 to <18 years of age 

Clinical Studies: 

Sponsor conducted one Phase 2 study and three Phase 3 clinical studies with the 

commercial formulation. 

1.3.1.2. Phase 2 study: 

B5061001: A 12-hour, 5-arm, randomized, double-blind, parallel group, 

single-center, inpatient, placebo-controlled, single dose study in healthy males 

and females 16 years to 40 years of age, inclusive study to determine the 

overall analgesic efficacy of 3 different FDCs of IBU/APAP formulations 

(varying amount of IBU with the APAP dose fixed at 500 mg) compared to 

IBU 400 mg, in a 12-hour period following extraction of 3 or more third 

molar teeth. 

1.3.1.3. Phase 3 Efficacy Studies for Dental Pain: 

B5061003: A Phase 3, 12-hour, 4-arm, randomized, double-blind, parallel 

group, single-center, in-patient, placebo-controlled, single dose, full factorial, 

study, in healthy males and females aged 18 to 40 years, inclusive study to 

determine the analgesic efficacy and safety of a single oral dose of IBU/APAP 

250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 mg alone, 

and placebo, in a 12-hour period following extraction of 3 or more third molar 

teeth. 

B5061004: A Phase 3, 48-hour, randomized, double-blind, parallel group, 

single-center, in-patient, placebo-controlled, multiple dose, fixed dosing 

interval study, in healthy males and females (18 to 40 years of age, inclusive) 

study to determine the analgesic efficacy and safety of a single oral dose of 
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IBU/APAP 250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 

mg alone, and placebo, in a 12-hour period following extraction of 3 or more 

third molar teeth. 

1.3.1.4. 

 

(b) (4)

Relative bioavailability of FDC compared to individual monocomponents 

(Ibuprofen): 

Study B5061006 was a single-site, randomized, open-label, single oral dose, 4

way crossover, inpatient PK study in healthy adult volunteers to assess the formulation 

effects and DDI of a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered 

as 2 tablets of IBU 125 mg/APAP 250 mg) compared to the monocomponents IBU 250 

mg and APAP 500 mg tablets co-administered or administered separately under fasted 

conditions. 

There were no apparent formulation effects based on the comparison between the 

FDC IBU 250 mg/APAP 500 mg (Test), and the IBU 250 mg+APAP 500 mg 

monocomponents co-administered (Reference). There was no change in rate (Cmax) and 

extent (AUC) of IBU absorption in the FDC based on the comparison between the FDC 

IBU 250 mg/APAP 500 mg (Test) and IBU 250 mg (Reference). In both treatment 

comparisons, the 90% CIs of the adjusted geometric mean ratios (Test/Reference) for 

IBU plasma AUCinf, AUClast, and Cmax were within the acceptance range (80%, 125%) 

for bioequivalence. 

Table 1.3.2a: Statistical Summary of Treatment Comparisons for IBU 

Parameter Adjusted Geometric Means 

FDC IBU 

250 mg/APAP 

500 mg 

IBU 250 mg+APAP 500 

mg Monocomponents 

Co-administered 

Ibuprofen 250mg 

Cmax (ng/mL) 22.11 19.67 19.74 

AUC0-∞ (hr*ng/mL) 79.12 77.17 77.01 

Tmax (hr)* 1.25 (0.500-4.00) 1.50 (0.333-4.00) 1.38 (0.500-8.00) 

T1/2 (hr) 2.07 ± 0.327 2.10 ± 0.381 2.09 ± 0.328 

PK data from the relative bioavailability and food effect study B5061005 shows that for 

FDC, the observed mean Cmax is 28% higher (16.77 μg*h/mL vs 21.50 μg*h/mL), and the 

observed mean AUCinf is 25% higher (71.51 μg/mL vs 62.00 μg/mL) when compared to 
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IBU 200mg. After dose-normalization, PK data from Study B5061005 demonstrated that 

under fasted conditions, the rate (Cmax) and the extent of exposure (AUC) of IBU 

administered as FDC IBU 250 mg/APAP 500 mg was bioequivalent to the dose 

normalized exposure of IBU 200 mg administered as monocomponents. 

Relative bioavailability FDC compared to individual monocomponents 

(Acetaminophen): 

There were no apparent formulation effects based on the comparison between the 

FDC IBU 250 mg/APAP 500 mg (Test) and the IBU 250 mg+APAP 500 mg 

monocomponents co-administered (Reference). There was no change in rate and extent of 

APAP absorption in the FDC based on the comparison between the FDC IBU 250 

mg/APAP 500 mg (Test) and APAP 500 mg (Reference). In both treatment comparisons, 

the 90% CIs of the adjusted geometric mean ratios (Test/Reference) for APAP plasma 

AUCinf, AUClast, and Cmax were within the acceptance range (80%, 125%) for 

bioequivalence 

Table 1.3.3: Statistical Summary of Treatment Comparisons for APAP 

Parameter Adjusted Geometric Means 

FDC IBU 

250 mg/APAP 

500 mg 

IBU 250 mg+APAP 500 

mg Monocomponents 

Co-administered 

Acetaminophen 

500 mg 

Cmax (ng/mL) 7.199 7.633 7.083 

AUC0-∞ (hr*ng/mL) 23.92 23.97 23.00 

Tmax (hr)* 0.67 (0.34-3.00) 0.50 (0.34-2.05) 0.50 (0.34-3.03) 

T1/2 (hr) 2.71 ± 0.396 2.74 ± 0.401 2.71 ± 0.386 

PK data from food effect and relative bioavailability Study B5061005 showed that for 

FDC, the observed mean Cmax is 37% higher (7.255 μg/mL vs 5.282 μg/mL), and the 

observed mean AUCinf is 17% lower (26.36 μg*h/mL vs 31.53 μg*h/mL) when compared 

to APAP 650 mg. After dose normalization, PK data from Study B5061005 demonstrated 

that under fasted conditions, the exposure (AUC) of APAP administered as FDC IBU 250 

mg/APAP 500 mg was bioequivalent to the dose normalized exposure of APAP 650 mg 

administered as monocomponents. The APAP Cmax was approximately 78% higher for 

the FDC IBU 250 mg/APAP 500 mg treatment when compared to the APAP 650 mg 

Cmax that was used in this study. This increase in Cmax for the FDC IBU 250 mg/APAP 

500 mg immediate release treatment was not unexpected considering the extended release 

formulation was used for the APAP 650 mg treatment. 

PK of FDC in adolescent subjects: 

PK data from Study B5061008 (multi-center, open-label, single oral dose, PK 

study in adolescents 12 to 17 years of age, inclusive, to assess the bioavailability of IBU 

and APAP from a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 

tablets of IBU 125 mg/APAP 250 mg) under fasted conditions showed that overall 

exposure (AUC) of IBU and APAP was slightly higher in the younger age group (12-14 
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years) compared to that observed overall in all subjects and in the older age group (15-17 

years). The older age group had a lower Cmax than the younger group. The median Tmax of 

IBU was delayed in the older age group by 1.0 hour compared to the younger age group 

and by 0.5 hours for APAP. The mean t½, CL/F, and Vz/F were similar across all age 

groups. The slightly higher exposure in adolescents compared with adults may be due to 

the smaller body surface area and lower body weight of the younger subjects. 

Food Effect with FDC: 

PK data from Study B5061005 demonstrated that when the FDC IBU 250 

mg/APAP 500 mg was administered with food, the exposure (AUC) of IBU or APAP did 

not change compared with the FDC administered under fasted conditions. Cmax of IBU 

and APAP in the FDC IBU 250 mg/APAP 500 mg was decreased by approximately 36% 

and 37%, respectively, compared to fasted conditions. More details of the food effect 

study and its clinical relevance have been described in section 2.4. 

2. Question Based Review 

2.1. General Attributes of the Drug 

What are the highlights of the chemistry and physical-chemical properties of the 

drug substance, and the formulation of the drug product?  

Table 2.1.1: Physical-Chemical Properties of FDC components 

Drug Name Ibuprofen Acetaminophen 

Chemical Name (RS) 2-[4-(2-methylpropyl) 

phenyl] propanoic acid 

N-(4-hydroxyphenyl) acetamide 

Structure 

Molecular Formula C13H18O2 C8H9NO2 

Molecular Weight 206.28 151.16 

2.1.1.1. Formulation: 
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Ibuprofen and acetaminophen have been formulated as a (b) (4)  film-coated 

immediate release capsule-shaped oral tablet. The initial proof of concept (POC) efficacy 

study utilized three tablet prototypes which had fixed amounts of acetaminophen (250 

mg) combined with varying amounts of ibuprofen 

. 

(b) (4)

The pharmaceutical excipients and levels that were selected for the tablet formulations 

were based on internal development experience and historical use with ibuprofen 

containing products within Pfizer. These excipients were also commonly found in a 

variety of acetaminophen tablet formulations which minimized the risk for 

incompatibilities. The ibuprofen 125 mg/acetaminophen 250 mg tablet prototype was 

selected for commercial development. The formulation was modified 

The pivotal clinical studies were conducted with this formula. 

(b) (4)

Table 2.1.1.1: Chemical Composition of Ibuprofen 125 mg/Acetaminophen 250 mg 

Tablet 

Component, Name of 

Ingredients Function 

Reference 

Standard 

Unit Formula 

mg/unit % 

Ibuprofen Active USP 125.00 

Acetaminophen Active USP 250.00 

Hypromellose USP 

Croscarmellose Sodium NF 

Colloidal Silicon Dioxide USP 

Pregelatinized Starch NF 

USP 

Glyceryl Dibehenate NF 

(b) (4)

(b) (4)

(b) (4)

(b) (4

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)
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(b) (4)

What is the regulatory history of Ibuprofen and Acetaminophen combination 

products? 

Both individual components have been approved in the United states as mono 

therapeutics and as components of other combination products. But if approved, this will 

be the first fixed dose combination of Ibuprofen and Acetaminophen.  

What is the composition of the to-be-marketed formulation of FDC? 

The formulation of the to be marketed formulation has been described in 2.1.1.1 and the 

components listed in Table 2.1.1.1. The proposed commercial formula is an immediate 

release (b) (4)film-coated, capsule shaped tablet with a logo printed (b) (4) on one 

side. Except for the printed logo, the pivotal clinical formulation is qualitatively and 

quantitatively equivalent to the registration stability and proposed commercial product. 

What are the proposed mechanism(s) of action and therapeutic indication(s)? 

Ibuprofen is used to relieve minor pain (b) (4) and is a member of a class of 

drugs called NSAIDs which also includes aspirin and naproxen. Ibuprofen works 

throughout the body by inhibiting the production of compounds called prostaglandins, 

which have several effects, including promoting inflammation, pain . (b) (4)

Acetaminophen is an analgesic (b) (4) . It is not an NSAID and does not reduce 

inflammation. The exact mechanism of acetaminophen has not been established, but it is 

thought to work in the central nervous system by activation of serotonin pathways and 

inhibition of prostaglandin synthesis. 

What is the proposed dosage and route of administration? 

The proposed OTC population is adults and children 12 years of age 
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and over. For children under 12 years of age, there are instructions to consult a doctor. 

The proposed OTC dosing is 2 tablets of FDC IBU 125 mg/APAP 250 mg, every 8 hours, 

not to exceed 6 tablets in 24 hours (for up to 10 days for pain 

). 

(b) (4)

What are the core studies submitted in this NDA? 

Advil Dual Action with Acetaminophen has been evaluated for safety, efficacy, and 

pharmacokinetics (PK) in 7 clinical trials with 1477 randomized subjects including three 

Phase 1 studies, one Phase 2 study, and three Phase 3 studies. 

•	 B5061005 (Phase 1 study using commercial scale formulation): A Single-site, 

randomized, open-label, single oral dose, 4-way crossover, inpatient study in healthy 

male and female subjects to assess the relative bioavailability and food effect of a 

single oral dose of FDC IBU/250 mg/APAP 500 mg compared to Advil tablets (IBU 

200 mg) and to Tylenol 8HR tablets (APAP 650 mg extended release). 

•	 B5061006 (Phase 1 study using commercial scale formulation): A Single-site, 

randomized, open-label, single oral dose, 4-way crossover, inpatient PK study to 

assess the formulation effects and DDI of a single oral dose of FDC IBU 250 

mg/APAP 500 mg compared to the monocomponents IBU 250 mg + APAP 500 mg 

co-administered under fasted conditions. 

•	 B5061008 (Phase 1 study using commercial scale formulation): A Multi-center, open 

label, single oral dose, PK study in healthy adolescent subjects to assess the 

bioavailability of IBU and APAP from a single oral dose of FDC IBU 250 mg/APAP 

500 mg, administered under fasted conditions. 

•	 B5061001 (Phase 2 study using initial formulation): 5-arm, randomized, double-

blind, parallel group, single-center, inpatient, placebo-controlled, single dose study, to 

evaluate the analgesic efficacy of 3 different FDCs of IBU/APAP formulations 

following extraction of 3 or more third molar teeth. 

•	 B5061003: (Phase 3 Efficacy study for dental pain using commercial scale 

formulation): A 4-arm, randomized, double-blind, parallel group, single-center, in

patient, placebo-controlled, single dose, full factorial, study to determine the 

analgesic efficacy and safety of a single oral dose of IBU/APAP 250 mg/500 mg FDC 

compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour 

period following extraction of 3 or more third molar teeth. 

•	 B5061004 (Phase 3 Efficacy study for dental pain using commercial scale 

formulation): 48-hour, randomized, double-blind, parallel group, single-center, in

patient, placebo-controlled, multiple dose, fixed dosing interval study to determine 

the analgesic efficacy and safety of a single oral dose of IBU/APAP 250 mg/500 mg 

FDC compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour 

period following extraction of 3 or more third molar teeth. 

• (b) (4)
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(b) (4)

2.2. General Clinical Pharmacology 

What are the design features of the clinical pharmacology and clinical studies used 

to support dosing or claims? 

, one Phase 2 proof of concept study (B5061001) as well as data from 3 

Phase 1 studies (B5061005, B5061006, and B5061008) all taken together form the basis 

to support the dosing for this NDA. 

The clinical efficacy studies, B5061003 and B5061004 which are single dose and 

multiple dose dental pain studies ,respectively (b) (4)

During the EOP-2 meeting agreement was reached to not pool primary efficacy data from 

the 3 dental pain studies was performed since only 2 treatment groups, FDC and placebo, 

were common to the 3 studies. Comparing FDC to placebo, limited pooled analyses were 

performed in subgroups, sex and baseline pain severity, respectively. 

For final assessment of all the safety and efficacy findings, see Clinical review by Dr. 

Timothy T. Jiang (reviewing Medical Officer). 

What efficacy and safety information (e.g., biomarkers, surrogate endpoints, and 

clinical endpoints) contribute to the assessment of clinical pharmacology study 

data? How was it measured? 

. 

No biomarker was assessed in this NDA. In the various Phase-2 and Phase 3 analgesic 

efficacy studies, the primary endpoint was the Time-weighted sum of Pain Relief Rating 

scores combined with Pain intensity difference scores, based on the 4- point categorical 

PSR scale .after dosing8 hours 0 to either ) over 80IDR(SP (b) (4)-

What are the general PK characteristics of the drug? 

2.2.2.1. Absorption: 

IBU (pKa = 5.2) has moderate to high absorption in CaCo-2 cells, is lipophilic (log P >3) 

and is reported to be 100% absorbed predominantly in the intestine and to a lesser extent 

in the stomach, after an oral dose in humans. IBU is well and rapidly absorbed with a 

time to maximum peak plasma concentration between 1.4 and 1.9 hours. 

Oral APAP (pKa = 9.38) is rapidly absorbed (by passive Diffusion) from the 

gastrointestinal tract, primarily the small intestine, and has a relative bioavailability of 

85% to 98%. Peak concentration occurs in less than 1 hour. 
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When dosed with food the FDC resulted in approximately 36% and 37% lower Cmax for 

the fed conditions compared to the fasted conditions for IBU and APAP respectively. 

Food was also shown to increase the Tmax for both the monocomponents when compared 

to the fasted state. Under fed conditions, absorption was modestly delayed with a median 

(range) Tmax of 3.00 (0.33-10.0) hours compared to 1.38 (0.50-4.00) hours under fasted 

conditions for IBU. Similarly, under fed conditions, absorption was modestly delayed 

with a median (range) Tmax of 2.49 (0.333-6.0) hours compared to 0.58 (0.167-2.00) 

hours under fasted conditions for APAP. The results of this food effect and its clinical 

implications are discussed in detail in section 2.4. The results from a DDI study showed 

that FDC of IBU and APAP did not meaningfully alter the rate and extent of IBU or 

APAP absorption when compared to IBU and APAP co-administered or administered 

separately. 

2.2.2.2. Distribution: 

IBU has a volume of distribution of 0.11 to 0.18 L/kg. IBU is highly (>98%) bound to 

plasma proteins primarily albumin. APAP is only 10% to 25% bound in human plasma, 

suggesting a negligible propensity for mutual displacement from protein binding sites 

that would be of any clinical consequence after co-administration. APAP crosses the 

blood-brain barrier. The volume of distribution is 0.7 to 1 L/kg. 

2.2.2.3. Metabolism: 

IBU is extensively metabolized in the liver to 2-hydroxy ibuprofen and carboxy 

ibuprofen, which are subsequently almost fully conjugated by glucuronidation and 

sulfation. A small portion (10%) of an IBU dose is directly conjugated. Formation of the 

hydroxyl and carboxy metabolites is mediated by CYP2C9, and it has been suggested that 

CYP2C8 may also contribute to these oxidations. The metabolites of IBU have no 

apparent pharmacologic activity. 

APAP is predominantly metabolized directly by glucuronidation and sulfation, with a 

smaller portion of the dose oxidized by CYP. Oxidative metabolism forms a reactive 

intermediate, N-acetyl-p-benzoquinone imine (NAPQI), which is detoxified by 

conjugation with glutathione to form cysteine and mercapturic acid metabolites. 

Formation of NAPQI is mediated by the hepatic CYP2E1 isoform. Two additional minor 

catechol metabolites are formed, possibly by CYP2A6, and further conjugated with 

glucuronide or sulfate. The metabolites do not have analgesic activity. 

Neither drug have been reported to induce CYP enzymes. Furthermore, IBU and APAP 

have different absorption sites and the difference in metabolic pathways suggests lack of 

potential for metabolic drug-drug interactions. 

2.2.2.4. Excretion: 

Approximately 70% to 90% of an oral dose of IBU is excreted in the urine, primarily as 

glucuronide and sulfate conjugates of the hydroxyl and carboxy (inactive) metabolites. 

Approximately 10% of an oral dose is eliminated as conjugated IBU and very little is 

eliminated unchanged. 
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APAP and its metabolites are essentially eliminated by renal excretion. Approximately 

40% to 65% and 25% to 35% of an oral dose of APAP is excreted as glucuronide and 

sulfate conjugates, respectively. Approximately 3% to 6% of a dose of APAP is excreted 

as catechol metabolites and their conjugates, and 5% to 12% of a dose is recovered in 

urine as products of NAPQI glutathione conjugation. Intact parent comprises less than 

5% of the dose in urine and over 90% of the dose is excreted within 24 hours. 

Were the active moieties in the plasma (or other biological fluid) appropriately 

identified and measured to assess pharmacokinetic parameters and exposure 

response relationships? 

Analgesic activity for both APAP and IBU is primarily due to the parent compounds; 

hence only the parent compound was measured to assess the PK parameters utilizing wo 

separate LC-MS/MS methods 

2.3. Intrinsic factors 

No population PK analysis has been conducted using clinical PK study data to identify 

the intrinsic factors that influence IBU or APAP PK parameters (e.g., age, gender, race, 

body weight). 

What is the pediatric plan? 

As a part of the iPSP, for pediatric studies, in accordance with Section (a)3(A) and (B) of 

the Pediatric Research Equity Act of 2003, Pfizer requested a deferral for the requirement 

to assess the safety and effectiveness of ibuprofen 125 mg/acetaminophen 250 mg FDC 

in the pediatric population < 12 years of age. An Amended Initial Pediatric Study Plan 

(iPSP) submitted on 13 November 2018. 

Justification of Deferral (as per iPSP): 

As the basis for this waiver request, Pfizer certified that in accordance with Section 

(a)(3)(A)(i) of the Pediatric Research Equity Act, IBU 125 mg/APAP 250 mg FDC 

tablets are ready for approval for use in adults and children 12 years of age and older 

before pediatric studies are completed. The NDA includes data to support OTC use in 

adults and children 12 years of age and older. Pfizer conducted a separate PK and safety 

study in adolescents 12 to <18 years of age using the tablet formulation. Pfizer plans to 

study the safety and efficacy of the proposed FDC in children 6 months to <12 years of 

age. 

(b) (4)
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2. Standalone pediatric pharmacokinetic and tolerability study in children 6 months to < 3 

years of age with acute pain (b) (4)

(b) (4)

Reviewer comments: 

Pfizer submitted a Type C Meeting Request under IND on  for (b) (4) (b) (4)

a proposed 2019 Sponsor - Agency Meeting to discuss the details and initiation of the 

first PREA study planned to begin in (b) (4) . A pediatric review committee (PERC) meeting 

to discuss the iPSP is set for (b) (4) which is beyond the date of finalization 

of this review. 

2.4. General Biopharmaceutics 

What is the relative bioavailability of FDC compared to the Monocomponents? 

A formulation effect and DDI study was conducted comparing the exposure of the 

individual components from the FDC to the individual monotherapies study (B5061006). 

In this study the FDC was compared to the monocomponents IBU 250 mg and APAP 500 

mg tablets co-administered or administered separately under fasted conditions. A relative 

bioavailability/food effect study was also conducted in which the fasted exposure of FDC 

was compared to IBU 200 mg or APAP 650 mg (extended release tablet) administered as 

monocomponents. 

B5061006: was a single-site, randomized, open-label, single oral dose, 4-way crossover, 

inpatient PK study in healthy adult volunteers to assess the formulation effects and DDI 

of a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of 

IBU 125 mg/APAP 250 mg) compared to the monocomponents IBU 250 mg and APAP 

500 mg tablets co-administered or administered separately under fasted conditions. Dose 

administrations for each treatment period were separated by 2 days. During each 

treatment period, subjects provided a pre-dose blood sample (within approximately 60 

minutes before dosing) and a total of 15 blood samples at 10, 20, 30, 40, 50, 60, 75, and 
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90 minutes, and at 2, 3, 4, 6, 8, 10, and 12 hours after dosing for bioanalytical analyses of 

IBU and/or APAP 

Results: The comparative PK parameters for all three types of dosing for Ibuprofen are 

shown in Table 2.4.1a. and for APAP are shown in Table 2.4.1b. The summary of results 

is shown below: 

There was no change in rate (Cmax) and extent (AUC) of IBU absorption in the FDC 

based on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test) and IBU 

250 mg (Reference). In both treatment comparisons, the 90% CIs of the adjusted 

geometric mean ratios (Test/Reference) for IBU plasma AUCinf, AUClast, and 

Cmax were within the acceptance range (80%, 125%) for bioequivalence (Table 2.4.1a). 

Similarly, there was no change in rate and extent of APAP absorption in the FDC based 

on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test) and APAP 500 

mg (Reference) (Table 2.4.1b). In both treatment comparisons, the 90% CIs of the 

adjusted geometric mean ratios (Test/Reference) for APAP plasma AUCinf, AUClast, and 

Cmax were within the acceptance range (80%, 125%) for bioequivalence. 

The rate of absorption between the two groups was also similar with the time to max 

concentration (Tmax) of IBU for the FDC being 1.25 (0.500-4.00) hours and for the IBU 

250 mg tablet being 1.38 (0.500-8.00) hours. The Tmax for APAP in FDC was 0.667 

(0.33-3.00) hours vs 0.500 (0.33-3.03) hours for APAP 650 mg Tablet. Half-lives 

between these two treatment groups were also comparable for both the products. 

Table 2.4.1a. Statistical Comparison of Ibuprofen PK Parameters (Fasting). 

Treatment PK Parameter N Geometric 

means (% CV) 

Ratio 

(90% C.I.) 

1 AUC Infinity Obs (h*ug/mL) 44 79.12 (21) 1.03 (0.99, 1.06) 

2 AUC Infinity Obs (h*ug/mL) 44 77.17 (25) 1.00 (0.97, 1.03) 

3 AUC Infinity Obs (h*ug/mL) 43 77.01 (23) 

1 AUC to Last Nonzero Conc (h*ug/mL) 44 77.11 (20) 1.03 (1.00, 1.06) 

2 AUC to Last Nonzero Conc (h*ug/mL) 44 74.87 (24) 1.00 (0.97, 1.03) 

3 AUC to Last Nonzero Conc (h*ug/mL) 44 74.81 (22) 

1 Max Conc (ug/mL) 44 22.11 (22) 1.12 (1.05, 1.20) 

2 Max Conc (ug/mL) 44 19.67 (28) 1.00 (0.93, 1.07) 

3 Max Conc (ug/mL) 44 19.67 (28) 

T1 = IBU/APAP (FDC) 

T2 = IBU+APAP 

T3 = IBU Alone = Reference 

Table 2.4.1b. Statistical Comparison of Acetaminophen PK Parameters (Fasting). 
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Treatment PK Parameter N Geometric 

means (% CV) 

Ratio 

(90% C.I.) 

1 AUC Infinity Obs (h*ug/mL) 44 23.92 (25) 1.04 (1.02, 1.06) 

2 AUC Infinity Obs (h*ug/mL) 44 23.97 (23) 1.04 (1.02, 1.07) 

4 AUC Infinity Obs (h*ug/mL) 44 23.00 (27) 

1 AUC to Last Nonzero Conc (h*ug/mL) 44 22.69 (25) 1.04 (1.02, 1.07) 

2 AUC to Last Nonzero Conc (h*ug/mL) 44 22.69 (23) 1.04 (1.02, 1.07) 

4 AUC to Last Nonzero Conc (h*ug/mL) 44 21.80 (27) 

1 Max Conc (ug/mL) 44 7.199 (39) 1.02 (0.92, 1.13) 

2 Max Conc (ug/mL) 44 7.633 (42) 1.08 (0.97, 1.19) 

4 Max Conc (ug/mL) 44 7.083 (46) 

T1 = IBU/APAP (FDC) 

T2 = IBU+APAP 

T4 = APAP Alone = Reference 

B5061005: was a single-site, randomized, open-label, 4-way crossover, inpatient study to 

assess the relative BA of a single oral dose of FDC IBU 250 mg/APAP 500 mg compared 

to Advil® tablet (IBU 200 mg) and Tylenol® 8-HR (APAP 650 mg extended release) 

administered separately under fasted conditions, and determined the food effect of a 

single oral dose of FDC IBU 250 mg/APAP 500 mg administered under fasted and fed 

conditions in 35 healthy adult volunteers. Subjects were randomly assigned to 1 of 4 

single oral dose treatment sequences, with treatment administrations for each treatment 

period separated by 2 days. For the fasted treatments FDC IBU 250 mg/APAP 500 mg, 

IBU 200 mg (Advil®) and, APAP 650 mg extended release (Tylenol® 8-HR extended 

release) dosing followed the overnight fast (of at least 10 hours). Serial blood samples for 

the determination of IBU and/or APAP concentrations were collected at pre-dose and at 

times up to 24 hours post-dose after each administration 

Results: 

The plasma IBU dose normalized concentration-time profiles were relatively similar for 

both treatments except for a slightly shorter median Tmax (approximately 0.62 hours 

earlier) in the FDC IBU 250 mg/APAP 500 mg treatment compared with the IBU 200 mg 

treatment (Figure 2.4.1a); median Tmax for the FDC IBU 250 mg/APAP 500 mg 

treatment occurred at 1.38 hours after dosing compared to 2.00 hours for the IBU 200 mg 

treatment. The mean t½ was 2.2 hours for both fasted treatments For FDC, the observed 

mean Cmax is 28% higher (16.77 μg*h/mL vs 21.50 μg*h/mL), and the observed mean 

AUCinf is 25% higher (71.51 μg/mL vs 62.00 μg/mL) when compared to IBU 200mg. 

The adjusted dose normalized geometric mean ratios (test/reference: 90% CI) of plasma 

AUCinf, AUClast, and Cmax for IBU were 99.93% (94.83%, 105.30%), 100.63% (95.45%, 

106.10%), and 102.44% (91.89%, 114.20%), respectively (within the acceptance range 

[80%, 125%] for bioequivalence), following single oral dose administration of the FDC 

IBU 250 mg/ APAP 500 mg fasted treatment relative to the IBU 200 mg fasted reference 

treatment 
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(Table 2.4.1c). 

Figure 2.4.1a: Median Plasma IBU Concentration Time Profiles Following 

Single Oral Doses, Relative Bioavailability study B5061005 

Figure 2.4.1b: Median Plasma APAP Concentration Time Profiles Following 

Single Oral Doses, Relative Bioavailability study B5061005 

The peak APAP plasma levels with the FDC IBU 250 mg/APAP 500 mg treatment 

appeared to be higher than that with an extended release APAP treatment (Figure 

2.4.1b). The median Tmax for the FDC IBU 250 mg/APAP 500 mg fasted treatment 

occurred at 0.58 hours after dosing compared to a slightly delayed Tmax of 1.50 hours for 

the APAP extended release in fasted treatment. The mean t½ for APAP was similar for 

both treatments. For FDC, the observed mean Cmax is 37% higher (7.255 μg/mL vs 5.282 

μg/mL), and the observed mean AUCinf is 17% lower (26.36 μg*h/mL vs 31.53 
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μg*h/mL) when compared to APAP 650 mg. The adjusted dose normalized geometric 

mean ratios (test/reference: 90% CI) of plasma AUCinf and AUClast for APAP were 

108.60% (103.93%, 113.49%) and 108.27% (103.48%, 113.28%), respectively (within 

the acceptance range [80%, 125%] for bioequivalence), following a single oral dose 

administration of the FDC IBU 250 mg/APAP 500 mg relative to the APAP 650 mg 

reference. The ratio (90% CI) for dose normalized Cmax was 177.48% (158.75%, 

198.42%) indicating approximately 78% higher peak concentrations for the FDC IBU 

250 mg/APAP 500 mg fasted treatment compared to the APAP fasted treatment (Table 

2.4.1d). 

Table 2.4.1c. Statistical Comparison of Ibuprofen PK Parameters (Dose 

Normalized). 

Treatment PK Parameter Geometric means Ratio (90% C.I.) 

FDC AUC Infinity Obs (h*ug/mL) 77.46 99.93 (94.83, 105.30) 

IBU200 AUC Infinity Obs (h*ug/mL) 77.51 

FDC AUC to Last Nonzero Conc (h*ug/mL) 75.88 100.63 (95.45, 106.10) 

IBU200 AUC to Last Nonzero Conc (h*ug/mL) 75.40 

FDC Max Conc (ug/mL) 21.50 91.89 (91.89, 114.20) 

IBU200 Max Conc (ug/mL) 20.99 

Table 2.4.1d. Statistical Comparison of Acetaminophen PK Parameters (Dose 

Normalized). 

Treatment PK Parameter Geometric means Ratio (90% C.I.) 

FDC AUC Infinity Obs (h*ug/mL) 26.44 108.60 (103.93, 113.49) 

APAP650 AUC Infinity Obs (h*ug/mL) 24.34 

FDC AUC to Last Nonzero Conc (h*ug/mL) 25.40 108.27 (103.48, 113.28) 

APAP650 AUC to Last Nonzero Conc (h*ug/mL) 23.46 

FDC Max Conc (ug/mL) 7.26 177.48 (158.75, 198.42) 

APAP650 Max Conc (ug/mL) 4.09 

Reviewer comments: 

The fixed dose combination appears to be bioequivalent to standard immediate release 

products of the same strength. The faller of the FDC to meet BE for dose normalized Cmax 

when compared to APAP 650 mg can be attributed to the comparator being an extended 

release product and hence having a stunted yet broader peak as compared to an 

immediate release product. 

What is the effect of food on the PK of FDC? 

18
 

Reference ID: 4503220 



 

 

 

 

 

 

 

 

 

  

  

 

 

   

  

 

 

  

   

      

 

 

 

   

 

  

  

    

   

   

  

  

 

   

   

 

 

 

 

 

B5061005: was a single-site, randomized, open-label, 4-way crossover, inpatient 

study to assess the relative BA of a single oral dose of FDC IBU 250 mg/APAP 500 mg 

compared to Advil® tablet (IBU 200 mg) and Tylenol® 8-HR (APAP 650 mg extended 

release) administered separately under fasted conditions, and determined the food effect 

of a single oral dose of FDC IBU 250 mg/APAP 500 mg administered under fasted and 

fed conditions in 35 healthy adult volunteers. For the fasted treatment FDC IBU 250 

mg/APAP 500 mg dosing followed the overnight fast (of at least 10 hours). For the fed 

treatment FDC IBU 250 mg/APAP 500 mg, dosing followed approximately 30 minutes 

after the start of a standard high fat breakfast. Serial blood samples for the determination 

of IBU and/or APAP concentrations were collected at pre-dose and at times up to 24 

hours post-dose after each administration. Blood samples were collected for PK analysis 

prior to the first dose; 10, 20, 30, 40, 50, 60, 75 and 90 minutes after the first dose; and 2, 

3, 4, 6, 8, 10, 12, 18, and 24 hours after the dose. 

Results: 

The Figure 2.4.2a and 2.4.2b shows the plasma concentration-time profiles of Ibuprofen 

and APAP with the FDC IBU 250 mg/APAP 500 mg treatment (Fasted and Fed) 

respectively. Following a single oral administration of FDC IBU 250 mg/APAP 500 mg 

under fasted and fed conditions, the geometric mean ratios (fed/fasted) of plasma AUCinf 

and AUClast for IBU were 86.61% and 85.96%, respectively. The 90% CIs for AUCinf and 

AUClast were within the acceptance range (80%, 125%) for bioequivalence, indicating no 

statistically meaningful effect of food on the overall IBU exposure. The ratio (90% CI) 

for Cmax was 63.86% (57.28%, 71.19%) indicating approximately 36% lower peak 

concentrations for the fed conditions compared to the fasted conditions (Figure 2.4.2a 

and Table 2.4.2a). Under fed conditions, absorption was delayed with a median (range) 

Tmax of 3.00 (0.33-10.0) hours compared to 1.38 (0.50-4.00) hours under fasted 

conditions. The mean t½ for IBU was similar, with 2.2 and 2.4 hours for fasted and fed 

conditions, respectively. 

Figure 2.4.2a: Median Plasma IBU Concentration Time Profiles Following 

Single Oral Doses Fasted Vs Fed 
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Figure 2.4.2b: Median Plasma APAP Concentration Time Profiles Following 

Single Oral Doses Fasted Vs Fed 

Following a single oral administration of FDC IBU 250 mg/APAP 500 mg under fasted 

and fed conditions, the geometric mean ratios (fed/fasted) of plasma APAP AUCinf and 

AUClast were 95.01% and 94.29%, respectively. The 90% CIs for AUCinf and AUClast 

were within the acceptance range (80%, 125%) for bioequivalence, indicating no 

statistically meaningful effect of food on AUC. The ratio for Cmax was 63.22% (56.55%, 

70.68%) indicating approximately 37% lower peak concentrations for the fed conditions 

compared to the fasted conditions (Figure 2.4.2b and Table 2.4.2b). Under fed 

conditions, absorption was delayed with a median (range) Tmax of 2.49 (0.333-6.0) hours 

compared to a median Tmax of 0.58 (0.167-2.00) hours under fasted conditions. The mean 

t½ for APAP was 4.6 and 4.7 hours for fasted and fed conditions, respectively. 

Table 2.4.2a. Statistical Summary of Treatment Comparisons for IBU under Fed 

and Fasted Conditions. 

Treatment PK Parameter Geometric means Ratio (90% C.I.) 

FDC Fasted AUC Infinity Obs (h*ug/mL) 77.46 86.61 (82.19, 91.27) 

FDC Fed AUC Infinity Obs (h*ug/mL) 67.09 

FDC Fasted AUC to Last Nonzero Conc (h*ug/mL) 75.88 85.96 (81.53, 90.63) 

FDC Fed AUC to Last Nonzero Conc (h*ug/mL) 65.23 

FDC Fasted Max Conc (ug/mL) 21.50 63.86 (57.28, 71.19) 

FDC Fed Max Conc (ug/mL) 13.73 

Since a delay in the Tmax and a decrease in Cmax was observed for both components in 

presence of food and since the clinical study design also restricted access to food, limited 

information was available in the NDA package to alleviate the concerns of effect of food 

on the overall efficacy of the drug, especially the onset of action. Thus, the following 

concerns were communicated to the sponsor in the 74-day letter: 

We note there is a food effect in terms of decreased Cmax and delayed Tmax for both 

acetaminophen and ibuprofen. Given your product is indicated for acute pain relief, 
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onset of action is important. Decreased Cmax and delayed Tmax may affect onset of 

action. You have stated that the differences seen between the fed and fasted state are not 

considered clinically meaningful, but you have not provided sufficient scientific 

justification to support that conclusion. Provide further justification regarding why you 

believe the changes are not clinically relevant and that the drug can be taken without 

regard to food, especially with regard to onset of action. 

Table 2.4.2b. Statistical Comparison of Acetaminophen PK Parameters (Dose 

Normalized). 

Treatment PK Parameter Geometric means Ratio (90% C.I.) 

FDC Fasted AUC Infinity Obs (h*ug/mL) 26.44 95.01 (90.88, 99.34) 

FDC Fed AUC Infinity Obs (h*ug/mL) 25.12 

FDC Fasted AUC to Last Nonzero Conc (h*ug/mL) 25.40 94.29 (90.12, 98.65) 

FDC Fed AUC to Last Nonzero Conc (h*ug/mL) 23.95 

FDC Fasted Max Conc (ug/mL) 7.26 63.22 (56.55, 70.68) 

FDC Fed Max Conc (ug/mL) 4.59 

The Sponsor in response made following 5 points to justify the food effect: 

1. Pfizer conducted a literature search to support the onset justification: The terms 

and information utilized to conduct the literature search are detailed below and the 

relevant information is presented within the justification. The results yielded many papers 

that were duplicates, most were not relevant, the Li et al publication was the only paper 

that described a PK/PD model for onset of analgesia with ibuprofen, and there were no 

papers that described a PK/PD model for onset of analgesia with acetaminophen. 

2. Pfizer data assesses the effect of food on the PK of IBU and APAP in the FDC 

Tablet (from study B5061005): The ratios (fed/fasted) of the geometric means of 

plasma IBU AUCinf and AUClast were 86.61% and 85.96%, respectively, and the 90% CIs 

for AUCinf and AUClast were within the acceptance range (80%, 125%) for 

bioequivalence, meaning that the overall absorption of IBU was bioequivalent and not 

affected by the presence of food in the HFB. Therefore, there should be no clinically 

significant food effect on the overall efficacy of the IBU component. Similarly, the ratios 

(fed/fasted) of geometric means of plasma APAP AUCinf and AUClast were 95.01% and 

94.29%, respectively, and the 90% CIs for AUCinf and AUClast were within the acceptance 

range (80%, 125%) for bioequivalence, indicating that the overall absorption of APAP 

was bioequivalent and not affected by the HFB. Therefore, food will not significantly 

affect the overall efficacy of the APAP component. 

3. The high fat breakfast does not represent a typical meal: the high fat breakfast 

described is not a typical breakfast. The high calorie breakfast 800 – 1000 calories, as 

described for example as: 2 eggs fried in butter, 2 strips of bacon, 2 slices of toast with 

butter, 4 ounces of hash brown potatoes and 8 ounces of whole milk is excessive, not 

typical. Since subjects in the fed groups ingested such a high-fat, atypical meal, the food 
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effect was exaggerated and represents a worse-case scenario, and in the real world, 

absorption would likely not be delayed to the extent that we observed. The physiological 

conditions induced by a high-fat meal generally provide the greatest effects on 

gastrointestinal physiology and the maximum effects on the systemic availability of the 

drug. 

4. Onset Justification: Li et al (2012) performed PK/PD modeling of the onset (and 

duration) of analgesia by IBU using plasma IBU levels from subjects in a third molar 

extraction model of dental pain. Using the values of Tmax and Cmax for IBU from the FDC 

tablet in the fed state (3.0 hr. and 13.74 ug/mL, respectively) and placing them on the 

nomograms for time to first perceptible relief (TFPR; “Figure 8 from Li et al, bottom 

panel in Figure 1) and time to meaningful pain relief (TMPR; “Figure 9” from Li et al, 

bottom panel in Figure 1), the estimated values for time to first perceptible relief and time 

to meaningful pain relief would be approximately 0.6 hr. and 1.5 hr., respectively, based 

on the presence of IBU only. Since the onset of analgesia is dependent upon the 

combined concentrations of both IBU and APAP, we would expect the onset of analgesia 

for the FDC tablet to be faster when considering the additional presence of 

APAP. 

5. Related products and their lack of food effect statements: For IBU, the Cmax was 

approximately 20% lower and was attained more slowly (Tmax 1.5 to 3 hours) (Davies, 

1998). For APAP tablets, Cmax was about 38% lower and Tmax was delayed to 1.7 - 2.2 

hours in the presence of food (Divoll et al, 1982). The absorption of IBU and APAP is 

delayed by food; however, APAP and IBU do not have a food effect warning listed on 

pack. 

Additionally, the sponsor also submitted a table discussing the lack of food effect 

statement in multiple mono and combination products of IBU and APAP approved 

around the world that lacked a food effect statement. 

The sponsor thus said that, taken together, while the Cmax is reduced, Tmax is increased, 

and the AUC is unaffected; the onset should not be longer than one hour, and overall 

efficacy is not affected; these are the clinically meaningful parameters of an analgesic. 

The fed and fasted state differences are not considered clinically meaningful; therefore, 

the proposed product should not be required to add a food effect statement in regard to 

onset of action. 

This justification was not sufficient to alleviate concerns of the food effect being not 

being clinically meaningful and hence a follow-up IR was sent to the sponsor: 

The response to IR sent on May 30th regarding the clinical pharmacology issues raised 

in the FILING COMMUNICATION - FILING REVIEW ISSUES IDENTIFIED for NDA 

211733 dated 15 April 2019 does not provide sufficient justification to alleviate our 

concerns that the food effect observed with your product is not clinically meaningful. 
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Your justification that “overall absorption of IBU and APAP was bioequivalent” in terms 

of AUC “and not affected by the presence of food in the HFB, Therefore, there should be 

no clinically significant food effect on the overall efficacy of the IBU or APAP 

component” is not accurate in terms of onset of action especially in an acute indication. 

The high fat breakfast though does not represent a typical breakfast, but it represents the 

worst-case scenario and hence is used for determination of food effect. 

Based on Figure 8 and 9 of Li et al, your estimated mean Cmax and Tmax are at the 

extreme end on the chart may not represent the most accurate representation of time to 

first perceptible relief or time to meaningful pain relief. If intend to rely on this or any 

other literature for your justification you must include the full articles in the submission. 

The PK studies in the literature must be of adequate sample size. To rely on PK data in 

the published literature, you provide information on whether appropriate bioanalytical 

information such as precision, accuracy, stability, incurred- sample-reanalysis is 

available for the bioanalytical methods used for quantifying the concentration of the drug 

and its metabolites in those articles. Bioanalytical validation/ performance data and raw 

pharmacokinetic (PK) data for the human PK studies from the literature are required to 

utilize these studies to support any labeling claims for your product. We recommend that 

you contact the study authors to obtain this information and expect that you to 

demonstrate due diligence in terms of acquiring such information about these studies. 

Figure 2.4.2c: Applying the sponsors food effect data to exposure response 

relationship in Li et al. 

While providing other literature (Davies, 1998, Divoll et al, 1982) to justify the similarity 

of food effect of your product to other marketed products, you did not mention details on 

the formulations used in those studies and how that data applies to your product. 

Additionally, in those cited reports, the Tmax delay is much lower (in both mean and 

range) for both IBU and APAP than what is observed for your product and the decrease 

in Cmax is also not comparable. 

Food effect is a formulation specific phenomenon and just listing several labels of either 

single or combination products lacking a food effect statement in the label is not enough 
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evidence to render the food effect of your product clinically insignificant. A more 

structured and scientific justification is needed in which you can show that an approved 

product has similar or higher food effect than your product and it is intended to be taken 

regardless of presence of food in an acute indication. 

Sponsors Response to second IR: The Sponsor responded by stating that the sponsor 

has thoroughly reviewed this feedback and concurs that Cmax, as well as Tmax, are 

important pharmacokinetic (PK) parameters to consider in addition to measures of 

exposure, especially with regard to onset of action in an acute indication. The effect of 

food on the pharmacokinetics of immediate release oral analgesics including NSAIDs 

and acetaminophen is well established and is summarized in a recent review paper 

provided with this response (Moore et al., 2015). The authors of this paper used various 

methods to search for comparisons of oral analgesics in the fed and fasted states that had 

been published through October 31, 2014. A consensus method was used for inclusion in 

the review. Thirty-eight publications, published between 1972 and 2012, were included in 

the review. These comprised 656 unique participants and 46 fed/fasted comparisons. 

The results of the review were clear and consistent with the data from the Pfizer 

IBU/APAP food effect study and with PK data from other comparator products presented 

in Appendix 2 Table 1b (Table 2.4.2c). Taking analgesics with food did not affect overall 

bioavailability as measured by the area under the concentration-time curve (AUCinf), 

however food generally delayed absorption for all drugs with a fasting Tmax under 4 

hours. Mean Tmax for ibuprofen acid (from 6 comparisons, and 109 subjects) was delayed 

from 1.34 to 1.96 hours (fed/fasting 147%), and mean Tmax from fast-acting ibuprofen (2 

comparisons, 43 subjects) was delayed from 0.71 hours to 1.44 hours (fed/fasting 203%). 

Similarly, for paracetamol (4 comparisons, 77 subjects), Tmax was delayed from 1.58 

hours to 2.08 hours (fed/fasting 132%). Food also reduced the Cmax for all drugs with a 

fasting Tmax under 2 hours (ibuprofen acid was reduced from 0.076 to 0.059 (fed/fasting 

78%), fasting acting ibuprofen from 0.096 to 0.070 (fed/fasting 73%), and paracetamol 

from 0.019 to 0.011 mgl -1mg-1 dose (fed/fasting 58%). 

With regards to the publication Li et al. the sponsor was able to acquire and submit to the 

agency all pertinent information available for the bioanalytical methods used for 

quantifying the concentration of the drug and its metabolites. This being a publication 

from the Pfizer (The sponsor) they had access to and hence were able to submit, along 

with the Bioanalytical validation/ performance data, the raw data for the study allowing 

for a more a substantive review of the article. Based on the review of the raw data and 

bioanalytical information provided for Li et al., the values generated from the sponsor 

study B5061005 can be applied to the model generated by Li et al. In this publication 

Onset and offset of dental pain relief by ibuprofen following third molar extraction were 

modeled in a randomized, double-blind, placebo-controlled, parallel-group, 8-hour study 

of patients receiving either a novel effervescent ibuprofen tablet (400 mg; N = 30), 

standard ibuprofen tablets (Nurofen® 2 × 200 mg; N = 22), or placebo (N = 37). An 

Emax model was fit to pain relief scores. Using the values of Tmax and Cmax for IBU from 

the FDC tablet in the fed state (3.0 hr. and 13.74 ug/mL, respectively) and placing them 
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on the nomograms TFPR and TMPR (Figures 1a and 1b; green lines), the estimated 

values for TFPR and TMPR would be approximately 0.6 hr. and 1.5 hr., respectively, 

based on the presence of IBU only (Figures 1a and 1b; green dots). Since both IBU and 

APAP concentrations contribute to the onset of analgesia, we would expect the FDC 

tablet to produce faster onset of analgesia under fed conditions compared to IBU alone. 

This is supported by the dental pain studies (fasting conditions) in which the median 

TMPR for the FDC treatment group was < 60 minutes, with 47.9 minutes being the 

shortest median time to achieve meaningful relief for the FDC IBU 250 mg/ APAP 500 

mg tablet in the full factorial single-dose dental pain study (B5061003), which was a 

faster onset of meaningful relief than IBU 250 mg (65.9 minutes) though the FDC and 

IBU 500 are bioequivalent for IBU. 

Table 2.4.2c: Appendix 2 Table 1b. from sponsor’s IR response: Ibuprofen 

Pharmacokinetic Parameters for Reference Formulations 

Product Name (Tablets) Fasted State Fed State 

Cmax 

(μg/mL) 

Tmax 

(hr) 

Cmax 

(μg/mL) Tmax (hr) 

UK Nuromol (Ibuprofen 200mg/ 

Paracetamol 500mg) 32.04 1.25 24.74 2 

UK Novogesic (Ibuprofen 150mg/ 

Paracetamol 500mg) 21.48 1.5 20.39 0.9 

ANZ Maxigesic (Ibuprofen 150mg/ 

Paracetamol 500mg) 21.48 1.5 20.39 0.9 

Canada Combogesic (Ibuprofen 97.5mg/ 

Paracetamol 325mg) NA 1.7 NA 1.44 

NZ Combogesic / Maxigesic (Ibuprofen 

97.5mg/ Paracetamol 325mg) single tablet 20.6 1.48 17.5 1.55 

US Motrin Ibuprofen (200mg) 23.3 1.66 20.3 1.54 

Reviewer Comments: Based on the justifications provided by the sponsor in terms of the 

Li et al. publication the estimated values for TFPR and TMPR would be approximately 

0.6 hr. and 1.5 hr., respectively, based on the presence of IBU only. These values though 

derived using cross study comparisons can be assumed to be close to being accurate. 

Upon discussion with the team, if such values TFPR and TMPR are observed in real 

world it would represent acceptable efficacy in terms of onset of action for pain relief. 

Additionally, the reviewer agrees to the sponsors argument that the presence of APAP 

may further improve the onset. Therefore, this publication provides evidence to support 

that the product can be taken regardless of food. Note, the justification from Li et al, 

mainly pertains to no meaningful impact on efficacy in terms of pain relief 

. 

(b) (4)

Based on the review of publications submitted by the sponsor, values of Cmax and Tmax 

similar to those observed in the fed state with the FDC for both IBU and APAP have been 

seen in other approved products either in fed or fasted conditions. In Divoli et al. the 
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authors used the sponsors product (325 mg Acetaminophen) for a food effect study and 

showed that the food decreased the Cmax by 38% (6.8 μg/mL Fed vs 10.9 μg/mL fasted). 

In the same publication absorption was delayed to a similar level as observed in FDC 

with a median (range) Tmax of 2.2 (0.25-4.0) hours compared to a median Tmax of 0.54 

(0.17-2.0) hours under fasted conditions. 

Hence taking the overall weight of evidence into account, in this reviewers’ judgement, 

the food effect observed with the FDC may not be clinically meaningful and hence does 

not warrant a labeling recommendation to be taken with food based on totality of the 

data. 

What is the effect of Age on the PK of FDC? 

B5061008: was a multi-center, open-label, single oral dose, PK study in adolescents 12 to 

17 years of age, inclusive, to assess the bioavailability of IBU and APAP from a single 

oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 

mg/APAP 250 mg) under fasted conditions. Subjects began an overnight fast 

approximately 8 hours prior to collection of the pre-dose PK sample. Post dose samples 

were taken at 10, 20, 30, 45, 60, 75, and 90 minutes, and 2, 3, 6, 9, and 12 hours after 

dosing for bioanalytical analyses of IBU and APAP concentrations. No formal statistical 

analyses were performed to compare the 2 age groups. 

Table 2.4.3a: Summary of Plasma IBU PK Parameters Following Single Oral Doses 

Parameter (units) FDC IBU 250 mg/APAP 500 mg (Fasted) PK Parameter 
Summary Statistics 

Ages 12-14 years Ages 15-17 years 
All (n=18) (n=9) (n=9) 

AUCinf (μg•hr/mL) 
geometric mean (%CV) 97.84 (15) 99.07 (10) 96.62 (20) 

mean (SD) 98.96 (15.95) 99.48 (9.47) 98.43 (21.23) 

AUClast (μg•hr/mL) 
geometric mean (%CV) 92.07 (19) 96.45 (10) 88.27 (24) 

mean (SD) 93.57 (16.88) 96.86 (9.41) 90.58 (21.68) 

Cmax (μg/mL) 
geometric mean (%CV) 23.07 (36) 25.67 (34) 20.93 (36) 

mean (SD) 24.29 (7.41) 26.89 (8.19) 21.93 (6.05) 

Tmax (hr) 

median (range) 1.50 (0.50 - 6.12) 1.00 (0.50 - 5.83) 2.00 (0.80 - 6.12) 

t½ (hr) 

mean (SD) 1.87 (0.27) 1.79 (0.24) 1.96 (0.29) 

CL/F (L/hr) 

geometric mean (%CV) 2.56 (15) 2.52 (10) 2.59 (20) 

mean (SD) 2.58 (0.37) 2.53 (0.25) 2.63 (0.48) 

Vz/F (L) 

geometric mean (%CV) 6.84 (13) 6.45 (14) 7.25 (9) 
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    mean (SD) 6.89 (0.86) 6.51 (0.91) 7.28 (0.64) 

Results: 

The overall exposure (AUC) of IBU was slightly higher in the younger age group (12-14 

years) compared to that observed overall in all subjects and in the older age group (15-17 

years). The older age group had a lower Cmax than the younger group. The median Tmax of 

IBU was delayed in the older age group by 1.0 hour compared to the younger age group. 

The mean t½, CL/F, and Vz/F were similar across all age groups. The IBU PK 

parameters for all subjects and within age groups 12-14 years and 15-17 years are 

summarized in Table 2.4.3a. Similarly, the overall exposure (AUCinf, AUClast) of APAP 

was slightly higher in the younger age group (12-14 years) compared to that observed in 

the older age group (15-17 years). The older age group had a lower Cmax than the younger 

group. The median Tmax of APAP was also delayed in the older age group by 0.5 hours 

compared to the younger group. The mean t½ in the younger age group was comparable 

to the older age group. The CL/F and Vz/F were slightly higher in the older age group 

than in the younger group. The APAP PK parameters for all subjects and within age 

groups 12-14 years and 15-17 years are summarized in Table 2.4.3b. 

Table 2.4.3b: Summary of Plasma APAP PK Parameters Following Single Oral 

Doses 

Parameter (units) FDC IBU 250 mg/APAP 500 mg (Fasted) PK Parameter 
Summary Statistics 

Ages 12-14 years Ages 15-17 years 
All (n=21) (n=10) (n=11) 

AUCinf (μg•hr/mL) 
geometric mean (%CV) 30.58 (27) 35.05 (28) 27.01 (19) 

mean (SD) 31.67 (9.19) 36.30 (10.47) 27.46 (5.42) 

AUClast (μg•hr/mL) 
geometric mean (%CV) 28.84 (26) 33.04 (27) 25.49 (19) 

mean (SD) 29.80 (8.19) 34.08 (9.04) 25.91 (5.08) 

Cmax (μg/mL) 
geometric mean (%CV) 7.09 (34) 8.51 (30) 6.01 (29) 

mean (SD) 7.48 (2.62) 8.86 (2.83) 6.22 (1.69) 

Tmax (hr) 

median (range) 0.75 (0.33 - 1.57) 0.50 (0.33 - 1.57) 1.00 (0.50 - 1.50) 

t½ (hr) 

mean (SD) 2.71 (0.32) 2.74 (0.39) 2.68 (0.25) 

CL/F (L/hr) 

geometric mean (%CV) 16.35 (27) 14.27 (28) 18.51 (19) 

mean (SD) 16.87 (4.11) 14.75 (3.92) 18.80 (3.37) 

Vz/F (L) 

geometric mean (%CV) 63.47 (26) 55.89 (24) 71.25 (21) 

mean (SD) 65.44 (16.98) 57.42 (14.96) 72.73 (15.88) 
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Overall, in this adolescent PK study, IBU and APAP exposure (AUCinf, AUClast) 

following a single oral dose of FDC IBU 250 mg/APAP 500 mg were slightly higher for 

younger subjects (12-14 years old) compared to older subjects (15-17 years old). The 

slightly higher exposure in adolescents compared with adults may be due to the smaller 

body surface area and lower body weight of the younger subjects. In addition, a higher 

Cmax and a faster Tmax for both IBU and APAP were observed for the younger subjects 

compared to older subjects. The increase of Cmax and AUC with decrease in age though 

was found to be much more correlative for APAP than for IBU (Figure 2.4.3) 

Figure 1.4.3: Scatter Plot of distribution of PK parameters for APAP and IBU from 

FDC across age 

2.5. Analytical Section 

Are the active moieties identified and measured in the plasma in the clinical 

pharmacology and biopharmaceutics studies?  What is the QC sample plan?  What 

is the accuracy, precision and selectivity of the method?  

Two separate LC-MS/MS methods for the analysis of IBU (Validation Report B5069001) 

and APAP (Validation Report B5069002) concentrations in human plasma were 

developed and validated by (b) (4)  in compliance with 

relevant guidelines. The validation of both methods included assessments of accuracy and 

precision, limit of quantification, linearity, specificity, stability and recovery. Both 

methods did not show cross-analyte or concomitant medications interference. Plasma 
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samples were assayed within the established stability parameters generated during 

validation (Table 2.5.1). 

For IBU, the calibration standard responses were linear over the range of 0.200 µg/mL to 

50.0 µg/mL, using a weighted (l/concentration2) linear least squares regression. The 

LLOQ for IBU was 0.200 µg/mL. Clinical specimens with plasma IBU concentrations 

below the LLOQ were reported as below LLOQ. The between-day assay accuracy, 

expressed as %RE for QC concentrations, ranged from -1.75% to 1.19% (B5061005), 

from -1.69% to 0.615% (B5061006), and from -2.33% to 6.31% (B5061008) for the low, 

medium, high, and diluted QC samples. Assay precision, expressed as the between-day 

%CV of the mean estimated concentrations of QC samples, was ≤6.19% (B5061005) and 

≤12.2% (B5061006) for concentrations of 0.500, 1.00, 3.00, 10.0, and 37.5 µg/mL; the 

assay precision was ≤14.1% (B5061008) for low (0.500 µg/mL), medium (3.00 µg/mL), 

and high (37.5 µg/mL) concentrations. Sample storage stability at -20ºC was 226 days for 

studies B5061005 and B5061006, and 

1216 days for study B5061008. 

For APAP, the calibration standard responses were linear over the range of 0.100 µg/mL 

to 50.0 µg/mL, using a weighted (l/concentration2) linear least squares regression. The 

LLOQ for APAP was 0.100 µg/mL. Clinical specimens with plasma APAP 

concentrations below the LLOQ are reported as below LLOQ. The between-day assay 

accuracy, expressed as %RE, for QC concentrations, ranged from -0.632% to 3.66% 

(B5061005), from -1.22% to 3.52% (B5061006), and from -5.19% to 5.06% (B5061008) 

for the low, medium, high, and diluted QC samples. Assay precision expressed as the 

between-day %CV of the mean estimated concentrations of QC samples, was ≤4.89% 

(B5061005) and ≤3.17% (B5061006) for concentrations of 0.250, 0.600, 2.40, 8.00, and 

37.5 µg/mL; the assay precision was ≤4.75% (B5061008) for low (0.250 µg/mL), 

medium (2.40 µg/mL), and high (37.5 µg/mL) concentrations. Sample storage stability at 

-20ºC was 176 days for studies B5061005 and B5061006, and 342 days for study 

B5061008. 

Bio-analytical Validation: 

Table 1.5.1: Parameters and Validation Metrics for IBU and APAP 

Metrics Study Report: B5069001 (IBU) Study Report: B5069002 (APAP) 

QC Intra-assay Statistics 

(%) 

μg/mL Precision Accuracy 

0.200 2.61 to 6.04% -1.22 to 2.64% 

0.500 2.10 to 3.02% -0.305 to 4.67% 

1.00 2.31 to 3.51% -1.66 to 4.73% 

3.00 2.01 to 2.23% -3.53 to 0.811% 

10.0 1.68 to 3.12% -0.825 to -0.179% 

37.5 1.62 to 3.86% -1.96 to 0.974% 

μg/mL Precision Accuracy 

0.100 4.50 -2.46 

0.250 1.85 1.60 

0.600 2.31 4.45 

2.40 0.834 -1.40 

8.00 7.98 -0.306 

37.5 3.07 -2.75 

QC Inter-assay Statistics 

(%) 

μg/mL Precision Accuracy 

0.200 4.77% 0.788% 

0.500 3.37% 1.38% 

1.00 3.96% 0.756% 

3.00 2.78% -0.988% 

μg/mL Precision Accuracy 

0.100 3.33 -2.55 

0.250 2.14 2.54 

0.600 2.12 2.93 

2.40 2.46 -2.39 
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10.0 2.40% -0.542% 

37.5 2.98% -0.188% 

8.00 4.63 1.23 

37.5 2.84 -1.61 

Freeze-thaw Stability 

(cycles) 

Five cycles frozen at -20 °C or -70 °C and 

thawed at room temperature 

Five cycles frozen at -20 °C or -70 °C 

and thawed at room temperature 

Thawed Matrix Stability 

(hours) 

24.51 hours at room temperature 31.5 hours at room temperature 

Extract Stability (hours) 136.10 hours at room temperature 108.25 hours at room temperature 

Frozen Matrix Storage 

Stability (days) 

389 days at -20 °C 772 days at -20 °C 

Whole Blood Stability Two hours at room temperature and two 

hours in an ice bath 

Two hours at room temperature and two 

hours in an ice bath 

Solution Stability (days) IBU: 1562 days at 2 to 8 °C in methanol 

IBU-d3: 346 days at 2 to 8 °C in methanol 

APAP: 442 days at -20 °C in methanol: 

water (80:20 ratio) 

APAP-d4: 160 days at -20 °C in 

methanol: water (80:20 ratio) 

Solution Stress Stability 

(hours) 

IBU: 6 hours at room temperature in methanol 

IBU-d3: 6 hours at room temperature in 

methanol 

APAP: 6 hours at room temperature in 

methanol: water (80:20 ratio) 

APAP-d4: 27 hours at room temperature 

in methanol: water (80:20 ratio) 
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3. Detailed Labeling Recommendations 

The labeling language as presented by the sponsor is acceptable to Clinical 

Pharmacology team and no modifications have been suggested. 
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4.1. Sponsor’s Proposed Label 

(b) (4)
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(b) (4)
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	1. Executive Summary 
	1.1. Recommendation 
	1.1. Recommendation 
	From the Clinical Pharmacology perspective, NDA 210583 submitted on January 31, 2019 is acceptable. Labeling negotiation with the Applicant was still ongoing when this review was being documented in Darrts. 
	1.2. Phase 4 Commitments 
	1.2. Phase 4 Commitments 
	None 
	1.3. Summary of Clinical Pharmacology Findings 
	1.3. Summary of Clinical Pharmacology Findings 
	In accordance with Section 505(b) of the Federal Food, Drug and Cosmetic Act, and 21 CFR 314.1, Pfizer Inc. (Pfizer) has submitted an Original New Drug Application for Advil Dual Action with Acetaminophen (ibuprofen 125mg/acetaminophen 250 mg) Fixed Dose Combination Tablet (FDC) for the indication of Temporarily relief of minor 
	aches and pains due to: headache, toothache, backache, menstrual cramps, 
	Figure
	Figure
	muscular aches, minor pain of arthritis Advil Dual 
	Figure

	Action with Acetaminophen has been evaluated for safety, efficacy, and pharmacokinetics (PK) in 7 clinical trials with 1477 randomized subjects including three Phase 1 studies, one Phase 2 study, and three Phase 3 studies. 
	The proposed commercial formula is an immediate release
	 film-coated, capsule 
	Figure

	shaped tablet with a logo printed in 
	on one side. Except for the printed logo, the 
	Figure

	pivotal clinical formulation (utilized for the pivotal clinical studies) is qualitatively and quantitatively equivalent to the registration, stability and proposed commercial product. 
	The proposed FDC product has 
	 OTC analgesic 
	Figure

	indications as the 
	Figure

	individual mono-component drug products but combines lower amounts than the maximum approved single doses of each active ingredient (400 mg for Ibuprofen (IBU) and 1000 mg for Acetaminophen (APAP)). The proposed commercial dose is 2 FDC tablets every 8 hours for a total daily dose of 750 mg of IBU and 1500 mg of APAP. 
	The proposed product is intended to have
	 OTC analgesic 
	Figure

	Figure
	indications as each individual mono-component drug product currently available within the United States: Temporarily relieves minor aches and pains due to: headache, 
	toothache, backache, menstrual cramps, arthritis The sponsor claimed that lower daily dose of each 
	 muscular aches, minor pain of 
	monocomponents in the FDC yield lower daily doses than the maximum daily dose of each monocomponent which may lead to a lower risk of gastrointestinal, cardiovascular, renal and hepatic Adverse Events (AEs) than the maximal doses of either monocomponent. The sponsor also claimed that the FDC can provide superior analgesia 
	Figure
	compared to the same doses of the monocomponents, and 
	comparable analgesia to higher doses. 
	For this NDA, the PIND, end of Phase-II and the pre-NDA meetings were held on September 2011, May 2014 and March 2018, respectively under IND 112538. The overall development program includes three Phase 1 studies, one Phase 2 study, and three Phase 3 studies. 
	Clinical Pharmacology Studies: 
	The clinical program supporting the 505(b)(2) NDA of Advil Dual Action consists of 7 studies. The clinical pharmacology review will focus on the three Phase 1 studies. 
	1.3.1.1. Phase 1 Studies (with commercial scale formulation): : Relative bioavailability and food effects study.  : Formulation effects and drug-drug interactions study : PK in adolescents 12 to <18 years of age 
	B5061005
	B5061006
	B5061008

	Clinical Studies: 
	Sponsor conducted one Phase 2 study and three Phase 3 clinical studies with the commercial formulation. 
	1.3.1.2. Phase 2 study: : A 12-hour, 5-arm, randomized, double-blind, parallel group, single-center, inpatient, placebo-controlled, single dose study in healthy males and females 16 years to 40 years of age, inclusive study to determine the overall analgesic efficacy of 3 different FDCs of IBU/APAP formulations (varying amount of IBU with the APAP dose fixed at 500 mg) compared to IBU 400 mg, in a 12-hour period following extraction of 3 or more third molar teeth. 
	B5061001

	1.3.1.3. Phase 3 Efficacy Studies for Dental Pain: : A Phase 3, 12-hour, 4-arm, randomized, double-blind, parallel group, single-center, in-patient, placebo-controlled, single dose, full factorial, study, in healthy males and females aged 18 to 40 years, inclusive study to determine the analgesic efficacy and safety of a single oral dose of IBU/APAP 250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour period following extraction of 3 or more third molar teeth. : A Pha
	B5061003
	B5061004

	1.3.1.4. 
	IBU/APAP 250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour period following extraction of 3 or more third molar teeth. 
	IBU/APAP 250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour period following extraction of 3 or more third molar teeth. 


	Relative bioavailability of FDC compared to individual monocomponents (Ibuprofen): 
	Study B5061006 was a single-site, randomized, open-label, single oral dose, 4way crossover, inpatient PK study in healthy adult volunteers to assess the formulation effects and DDI of a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 mg/APAP 250 mg) compared to the monocomponents IBU 250 mg and APAP 500 mg tablets co-administered or administered separately under fasted conditions. 
	There were no apparent formulation effects based on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test), and the IBU 250 mg+APAP 500 mg monocomponents co-administered (Reference). There was no change in rate (Cmax) and extent (AUC) of IBU absorption in the FDC based on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test) and IBU 250 mg (Reference). In both treatment comparisons, the 90% CIs of the adjusted geometric mean ratios (Test/Reference) for IBU plasma AUCinf, AUClast, and Cmax were 
	Table 1.3.2a: Statistical Summary of Treatment Comparisons for IBU 
	Parameter 
	Parameter 
	Parameter 
	Adjusted Geometric Means 

	TR
	FDC IBU 250 mg/APAP 500 mg 
	IBU 250 mg+APAP 500 mg Monocomponents Co-administered 
	Ibuprofen 250mg 

	Cmax (ng/mL) 
	Cmax (ng/mL) 
	22.11 
	19.67 
	19.74 

	AUC0-∞ (hr*ng/mL) 
	AUC0-∞ (hr*ng/mL) 
	79.12 
	77.17 
	77.01 

	Tmax (hr)* 
	Tmax (hr)* 
	1.25 (0.500-4.00) 
	1.50 (0.333-4.00) 
	1.38 (0.500-8.00) 

	T1/2 (hr) 
	T1/2 (hr) 
	2.07 ± 0.327 
	2.10 ± 0.381 
	2.09 ± 0.328 


	PK data from the relative bioavailability and food effect study B5061005 shows that for FDC, the observed mean Cmax is 28% higher (16.77 μg*h/mL vs 21.50 μg*h/mL), and the observed mean AUCinf is 25% higher (71.51 μg/mL vs 62.00 μg/mL) when compared to 
	PK data from the relative bioavailability and food effect study B5061005 shows that for FDC, the observed mean Cmax is 28% higher (16.77 μg*h/mL vs 21.50 μg*h/mL), and the observed mean AUCinf is 25% higher (71.51 μg/mL vs 62.00 μg/mL) when compared to 
	IBU 200mg. After dose-normalization, PK data from Study B5061005 demonstrated that under fasted conditions, the rate (Cmax) and the extent of exposure (AUC) of IBU administered as FDC IBU 250 mg/APAP 500 mg was bioequivalent to the dose normalized exposure of IBU 200 mg administered as monocomponents. 

	Relative bioavailability FDC compared to individual monocomponents (Acetaminophen): 
	There were no apparent formulation effects based on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test) and the IBU 250 mg+APAP 500 mg monocomponents co-administered (Reference). There was no change in rate and extent of APAP absorption in the FDC based on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test) and APAP 500 mg (Reference). In both treatment comparisons, the 90% CIs of the adjusted geometric mean ratios (Test/Reference) for APAP plasma AUCinf, AUClast, and Cmax were within the 
	Table 1.3.3: Statistical Summary of Treatment Comparisons for APAP 
	Table 1.3.3: Statistical Summary of Treatment Comparisons for APAP 
	Table 1.3.3: Statistical Summary of Treatment Comparisons for APAP 

	Parameter 
	Parameter 
	Adjusted Geometric Means 

	TR
	FDC IBU 250 mg/APAP 500 mg 
	IBU 250 mg+APAP 500 mg Monocomponents Co-administered 
	Acetaminophen 500 mg 

	Cmax (ng/mL) 
	Cmax (ng/mL) 
	7.199 
	7.633 
	7.083 

	AUC0-∞ (hr*ng/mL) 
	AUC0-∞ (hr*ng/mL) 
	23.92 
	23.97 
	23.00 

	Tmax (hr)* 
	Tmax (hr)* 
	0.67 (0.34-3.00) 
	0.50 (0.34-2.05) 
	0.50 (0.34-3.03) 

	T1/2 (hr) 
	T1/2 (hr) 
	2.71 ± 0.396 
	2.74 ± 0.401 
	2.71 ± 0.386 


	PK data from food effect and relative bioavailability Study B5061005 showed that for FDC, the observed mean Cmax is 37% higher (7.255 μg/mL vs 5.282 μg/mL), and the observed mean AUCinf is 17% lower (26.36 μg*h/mL vs 31.53 μg*h/mL) when compared to APAP 650 mg. After dose normalization, PK data from Study B5061005 demonstrated that under fasted conditions, the exposure (AUC) of APAP administered as FDC IBU 250 mg/APAP 500 mg was bioequivalent to the dose normalized exposure of APAP 650 mg administered as mo
	PK of FDC in adolescent subjects: 
	PK data from Study B5061008 (multi-center, open-label, single oral dose, PK study in adolescents 12 to 17 years of age, inclusive, to assess the bioavailability of IBU and APAP from a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 mg/APAP 250 mg) under fasted conditions showed that overall exposure (AUC) of IBU and APAP was slightly higher in the younger age group (12-14 
	PK data from Study B5061008 (multi-center, open-label, single oral dose, PK study in adolescents 12 to 17 years of age, inclusive, to assess the bioavailability of IBU and APAP from a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 mg/APAP 250 mg) under fasted conditions showed that overall exposure (AUC) of IBU and APAP was slightly higher in the younger age group (12-14 
	years) compared to that observed overall in all subjects and in the older age group (15-17 years). The older age group had a lower Cmax than the younger group. The median Tmax of IBU was delayed in the older age group by 1.0 hour compared to the younger age group and by 0.5 hours for APAP. The mean t½, CL/F, and Vz/F were similar across all age groups. The slightly higher exposure in adolescents compared with adults may be due to the smaller body surface area and lower body weight of the younger subjects. 

	Food Effect with FDC: 
	PK data from Study B5061005 demonstrated that when the FDC IBU 250 mg/APAP 500 mg was administered with food, the exposure (AUC) of IBU or APAP did not change compared with the FDC administered under fasted conditions. Cmax of IBU and APAP in the FDC IBU 250 mg/APAP 500 mg was decreased by approximately 36% and 37%, respectively, compared to fasted conditions. More details of the food effect study and its clinical relevance have been described in section 2.4. 
	2. Question Based Review 



	2.1. General Attributes of the Drug 
	2.1. General Attributes of the Drug 
	What are the highlights of the chemistry and physical-chemical properties of the drug substance, and the formulation of the drug product?  
	Table 2.1.1: Physical-Chemical Properties of FDC components 
	Table 2.1.1: Physical-Chemical Properties of FDC components 
	Table 2.1.1: Physical-Chemical Properties of FDC components 

	Drug Name 
	Drug Name 
	Ibuprofen 
	Acetaminophen 

	Chemical Name 
	Chemical Name 
	(RS) 2-[4-(2-methylpropyl) phenyl] propanoic acid 
	N-(4-hydroxyphenyl) acetamide 

	Structure 
	Structure 
	TD
	Figure


	Molecular Formula 
	Molecular Formula 
	C13H18O2 
	C8H9NO2 

	Molecular Weight 
	Molecular Weight 
	206.28 
	151.16 


	2.1.1.1. Formulation: 
	Ibuprofen and acetaminophen have been formulated as a
	 film-coated 
	Figure

	immediate release capsule-shaped oral tablet. The initial proof of concept (POC) efficacy study utilized three tablet prototypes which had fixed amounts of acetaminophen (250 
	mg) combined with varying amounts of ibuprofen . 
	The pharmaceutical excipients and levels that were selected for the tablet formulations were based on internal development experience and historical use with ibuprofen containing products within Pfizer. These excipients were also commonly found in a variety of acetaminophen tablet formulations which minimized the risk for incompatibilities. The ibuprofen 125 mg/acetaminophen 250 mg tablet prototype was 
	selected for commercial development. The formulation was modified The pivotal clinical studies were conducted with this formula. 
	Table 2.1.1.1: Chemical Composition of Ibuprofen 125 mg/Acetaminophen 250 mg Tablet 
	Component, Name of Ingredients Function Reference Standard Unit Formula mg/unit % Ibuprofen Active USP 125.00 Acetaminophen Active USP 250.00 Hypromellose USP Croscarmellose Sodium NF Colloidal Silicon Dioxide USP Pregelatinized Starch NF USP Glyceryl Dibehenate NF 
	Figure
	What is the regulatory history of Ibuprofen and Acetaminophen combination products? 
	Both individual components have been approved in the United states as mono therapeutics and as components of other combination products. But if approved, this will be the first fixed dose combination of Ibuprofen and Acetaminophen.  
	What is the composition of the to-be-marketed formulation of FDC? 
	The formulation of the to be marketed formulation has been described in 2.1.1.1 and the components listed in Table 2.1.1.1. The proposed commercial formula is an immediate 
	release 
	film-coated, capsule shaped tablet with a logo printed 
	Figure

	on one 
	Figure

	side. Except for the printed logo, the pivotal clinical formulation is qualitatively and quantitatively equivalent to the registration stability and proposed commercial product. 
	What are the proposed mechanism(s) of action and therapeutic indication(s)? 
	Ibuprofen is used to relieve minor pain 
	and is a member of a class of 
	Figure

	drugs called NSAIDs which also includes aspirin and naproxen. Ibuprofen works throughout the body by inhibiting the production of compounds called prostaglandins, 
	which have several effects, including promoting inflammation, pain 
	. 
	Acetaminophen is an analgesic 
	. It is not an NSAID and does not reduce 
	Figure

	inflammation. The exact mechanism of acetaminophen has not been established, but it is thought to work in the central nervous system by activation of serotonin pathways and inhibition of prostaglandin synthesis. 
	What is the proposed dosage and route of administration? 
	The proposed OTC population is adults and children 12 years of age 
	The proposed OTC population is adults and children 12 years of age 
	and over. For children under 12 years of age, there are instructions to consult a doctor. The proposed OTC dosing is 2 tablets of FDC IBU 125 mg/APAP 250 mg, every 8 hours, 

	not to exceed 6 tablets in 24 hours (for up to 10 days for pain ). 
	What are the core studies submitted in this NDA? 
	Advil Dual Action with Acetaminophen has been evaluated for safety, efficacy, and pharmacokinetics (PK) in 7 clinical trials with 1477 randomized subjects including three Phase 1 studies, one Phase 2 study, and three Phase 3 studies. 
	•. 
	•. 
	•. 
	B5061005 (Phase 1 study using commercial scale formulation): A Single-site, randomized, open-label, single oral dose, 4-way crossover, inpatient study in healthy male and female subjects to assess the relative bioavailability and food effect of a single oral dose of FDC IBU/250 mg/APAP 500 mg compared to Advil tablets (IBU 200 mg) and to Tylenol 8HR tablets (APAP 650 mg extended release). 

	•. 
	•. 
	B5061006 (Phase 1 study using commercial scale formulation): A Single-site, randomized, open-label, single oral dose, 4-way crossover, inpatient PK study to assess the formulation effects and DDI of a single oral dose of FDC IBU 250 mg/APAP 500 mg compared to the monocomponents IBU 250 mg + APAP 500 mg co-administered under fasted conditions. 

	•. 
	•. 
	B5061008 (Phase 1 study using commercial scale formulation): A Multi-center, open label, single oral dose, PK study in healthy adolescent subjects to assess the bioavailability of IBU and APAP from a single oral dose of FDC IBU 250 mg/APAP 500 mg, administered under fasted conditions. 

	•. 
	•. 
	B5061001 (Phase 2 study using initial formulation): 5-arm, randomized, double-blind, parallel group, single-center, inpatient, placebo-controlled, single dose study, to evaluate the analgesic efficacy of 3 different FDCs of IBU/APAP formulations following extraction of 3 or more third molar teeth. 

	•. 
	•. 
	B5061003: (Phase 3 Efficacy study for dental pain using commercial scale formulation): A 4-arm, randomized, double-blind, parallel group, single-center, inpatient, placebo-controlled, single dose, full factorial, study to determine the analgesic efficacy and safety of a single oral dose of IBU/APAP 250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour period following extraction of 3 or more third molar teeth. 

	•. 
	•. 
	B5061004 (Phase 3 Efficacy study for dental pain using commercial scale formulation): 48-hour, randomized, double-blind, parallel group, single-center, inpatient, placebo-controlled, multiple dose, fixed dosing interval study to determine the analgesic efficacy and safety of a single oral dose of IBU/APAP 250 mg/500 mg FDC compared to IBU 250 mg alone, APAP 650 mg alone, and placebo, in a 12-hour period following extraction of 3 or more third molar teeth. 


	• 
	Figure
	2.2. General Clinical Pharmacology 
	2.2. General Clinical Pharmacology 
	What are the design features of the clinical pharmacology and clinical studies used to support dosing or claims? 
	, one Phase 2 proof of concept study (B5061001) as well as data from 3 Phase 1 studies (B5061005, B5061006, and B5061008) all taken together form the basis to support the dosing for this NDA. 
	The clinical efficacy studies, B5061003 and B5061004 which are single dose and multiple dose dental pain studies ,respectively
	During the EOP-2 meeting agreement was reached to not pool primary efficacy data from the 3 dental pain studies was performed since only 2 treatment groups, FDC and placebo, were common to the 3 studies. Comparing FDC to placebo, limited pooled analyses were performed in subgroups, sex and baseline pain severity, respectively. 
	For final assessment of all the safety and efficacy findings, see Clinical review by Dr. Timothy T. Jiang (reviewing Medical Officer). 
	What efficacy and safety information (e.g., biomarkers, surrogate endpoints, and clinical endpoints) contribute to the assessment of clinical pharmacology study data? How was it measured? 
	. 
	No biomarker was assessed in this NDA. In the various Phase-2 and Phase 3 analgesic efficacy studies, the primary endpoint was the Time-weighted sum of Pain Relief Rating scores combined with Pain intensity difference scores, based on the 4-point categorical PSR scale .after dosing8 hours 0 to either ) over 80IDR(SP-
	What are the general PK characteristics of the drug? 
	2.2.2.1. Absorption: 
	2.2.2.1. Absorption: 
	IBU (pKa = 5.2) has moderate to high absorption in CaCo-2 cells, is lipophilic (log P >3) and is reported to be 100% absorbed predominantly in the intestine and to a lesser extent in the stomach, after an oral dose in humans. IBU is well and rapidly absorbed with a time to maximum peak plasma concentration between 1.4 and 1.9 hours. 
	Oral APAP (pKa = 9.38) is rapidly absorbed (by passive Diffusion) from the gastrointestinal tract, primarily the small intestine, and has a relative bioavailability of 85% to 98%. Peak concentration occurs in less than 1 hour. 
	When dosed with food the FDC resulted in approximately 36% and 37% lower Cmax for the fed conditions compared to the fasted conditions for IBU and APAP respectively. Food was also shown to increase the Tmax for both the monocomponents when compared to the fasted state. Under fed conditions, absorption was modestly delayed with a median (range) Tmax of 3.00 (0.33-) hours under fasted conditions for IBU. Similarly, under fed conditions, absorption was modestly delayed with a median (range) Tmax of 2.49 (0.333
	10.0) hours compared to 1.38 (0.50-4.00
	6.0) hours compared to 0.58 (0.167-2.00

	2.2.2.2. Distribution: 
	2.2.2.2. Distribution: 
	IBU has a volume of distribution of 0.11 to 0.18 L/kg. IBU is highly (>98%) bound to plasma proteins primarily albumin. APAP is only 10% to 25% bound in human plasma, suggesting a negligible propensity for mutual displacement from protein binding sites that would be of any clinical consequence after co-administration. APAP crosses the blood-brain barrier. The volume of distribution is 0.7 to 1 L/kg. 
	2.2.2.3. Metabolism: 
	2.2.2.3. Metabolism: 
	IBU is extensively metabolized in the liver to 2-hydroxy ibuprofen and carboxy ibuprofen, which are subsequently almost fully conjugated by glucuronidation and sulfation. A small portion (10%) of an IBU dose is directly conjugated. Formation of the hydroxyl and carboxy metabolites is mediated by CYP2C9, and it has been suggested that CYP2C8 may also contribute to these oxidations. The metabolites of IBU have no apparent pharmacologic activity. 
	APAP is predominantly metabolized directly by glucuronidation and sulfation, with a smaller portion of the dose oxidized by CYP. Oxidative metabolism forms a reactive intermediate, N-acetyl-p-benzoquinone imine (NAPQI), which is detoxified by conjugation with glutathione to form cysteine and mercapturic acid metabolites. Formation of NAPQI is mediated by the hepatic CYP2E1 isoform. Two additional minor catechol metabolites are formed, possibly by CYP2A6, and further conjugated with glucuronide or sulfate. T
	Neither drug have been reported to induce CYP enzymes. Furthermore, IBU and APAP have different absorption sites and the difference in metabolic pathways suggests lack of potential for metabolic drug-drug interactions. 
	2.2.2.4. Excretion: 
	2.2.2.4. Excretion: 
	Approximately 70% to 90% of an oral dose of IBU is excreted in the urine, primarily as glucuronide and sulfate conjugates of the hydroxyl and carboxy (inactive) metabolites. Approximately 10% of an oral dose is eliminated as conjugated IBU and very little is eliminated unchanged. 
	APAP and its metabolites are essentially eliminated by renal excretion. Approximately 40% to 65% and 25% to 35% of an oral dose of APAP is excreted as glucuronide and sulfate conjugates, respectively. Approximately 3% to 6% of a dose of APAP is excreted as catechol metabolites and their conjugates, and 5% to 12% of a dose is recovered in urine as products of NAPQI glutathione conjugation. Intact parent comprises less than 5% of the dose in urine and over 90% of the dose is excreted within 24 hours. 
	Were the active moieties in the plasma (or other biological fluid) appropriately identified and measured to assess pharmacokinetic parameters and exposure response relationships? 
	Analgesic activity for both APAP and IBU is primarily due to the parent compounds; hence only the parent compound was measured to assess the PK parameters utilizing wo separate LC-MS/MS methods 
	2.3. Intrinsic factors 
	2.3. Intrinsic factors 
	No population PK analysis has been conducted using clinical PK study data to identify the intrinsic factors that influence IBU or APAP PK parameters (e.g., age, gender, race, body weight). 
	What is the pediatric plan? 
	As a part of the iPSP, for pediatric studies, in accordance with Section (a)3(A) and (B) of the Pediatric Research Equity Act of 2003, Pfizer requested a deferral for the requirement to assess the safety and effectiveness of ibuprofen 125 mg/acetaminophen 250 mg FDC in the pediatric population < 12 years of age. An Amended Initial Pediatric Study Plan (iPSP) submitted on 13 November 2018. 
	As the basis for this waiver request, Pfizer certified that in accordance with Section (a)(3)(A)(i) of the Pediatric Research Equity Act, IBU 125 mg/APAP 250 mg FDC tablets are ready for approval for use in adults and children 12 years of age and older before pediatric studies are completed. The NDA includes data to support OTC use in adults and children 12 years of age and older. Pfizer conducted a separate PK and safety study in adolescents 12 to <18 years of age using the tablet formulation. Pfizer plans
	Justification of Deferral (as per iPSP): 

	Figure
	2. Standalone pediatric pharmacokinetic and tolerability study in children 6 months to < 3 
	years of age with acute pain 
	Figure
	Figure
	Reviewer comments: 
	Pfizer submitted a Type C Meeting Request under IND 
	on  for 
	a proposed 2019 Sponsor -Agency Meeting to discuss the details and initiation of the first PREA study planned to begin in 
	. A pediatric review committee (PERC) meeting 
	Figure

	to discuss the iPSP is set for 
	which is beyond the date of finalization 
	Figure

	of this review. 
	2.4. General Biopharmaceutics 
	2.4. General Biopharmaceutics 
	What is the relative bioavailability of FDC compared to the Monocomponents? 
	A formulation effect and DDI study was conducted comparing the exposure of the individual components from the FDC to the individual monotherapies study (B5061006). In this study the FDC was compared to the monocomponents IBU 250 mg and APAP 500 mg tablets co-administered or administered separately under fasted conditions. A relative bioavailability/food effect study was also conducted in which the fasted exposure of FDC was compared to IBU 200 mg or APAP 650 mg (extended release tablet) administered as mono
	B5061006: was a single-site, randomized, open-label, single oral dose, 4-way crossover, inpatient PK study in healthy adult volunteers to assess the formulation effects and DDI of a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 mg/APAP 250 mg) compared to the monocomponents IBU 250 mg and APAP 500 mg tablets co-administered or administered separately under fasted conditions. Dose administrations for each treatment period were separated by 2 days. During each treatment 
	B5061006: was a single-site, randomized, open-label, single oral dose, 4-way crossover, inpatient PK study in healthy adult volunteers to assess the formulation effects and DDI of a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 mg/APAP 250 mg) compared to the monocomponents IBU 250 mg and APAP 500 mg tablets co-administered or administered separately under fasted conditions. Dose administrations for each treatment period were separated by 2 days. During each treatment 
	90 minutes, and at 2, 3, 4, 6, 8, 10, and 12 hours after dosing for bioanalytical analyses of IBU and/or APAP 

	Results: The comparative PK parameters for all three types of dosing for Ibuprofen are shown in Table 2.4.1a. and for APAP are shown in Table 2.4.1b. The summary of results is shown below: There was no change in rate (Cmax) and extent (AUC) of IBU absorption in the FDC based on the comparison between the FDC IBU 250 mg/APAP 500 mg (Test) and IBU 250 mg (Reference). In both treatment comparisons, the 90% CIs of the adjusted geometric mean ratios (Test/Reference) for IBU plasma AUCinf, AUClast, and Cmax were 
	0.500-4.00
	1.38 (0.500-8.00
	0.33-3.00
	) hours vs 0.500 (0.33-3.03

	Table 2.4.1a. Statistical Comparison of Ibuprofen PK Parameters (Fasting). 
	Treatment 
	Treatment 
	Treatment 
	PK Parameter 
	N 
	Geometric means (% CV) 
	Ratio (90% C.I.) 

	1 
	1 
	AUC Infinity Obs (h*ug/mL) 
	44 
	79.12 (21) 
	1.03 (0.99, 1.06) 

	2 
	2 
	AUC Infinity Obs (h*ug/mL) 
	44 
	77.17 (25) 
	1.00 (0.97, 1.03) 

	3 
	3 
	AUC Infinity Obs (h*ug/mL) 
	43 
	77.01 (23) 

	1 
	1 
	AUC to Last Nonzero Conc (h*ug/mL) 
	44 
	77.11 (20) 
	1.03 (1.00, 1.06) 

	2 
	2 
	AUC to Last Nonzero Conc (h*ug/mL) 
	44 
	74.87 (24) 
	1.00 (0.97, 1.03) 

	3 
	3 
	AUC to Last Nonzero Conc (h*ug/mL) 
	44 
	74.81 (22) 

	1 
	1 
	Max Conc (ug/mL) 
	44 
	22.11 (22) 
	1.12 (1.05, 1.20) 

	2 
	2 
	Max Conc (ug/mL) 
	44 
	19.67 (28) 
	1.00 (0.93, 1.07) 

	3 
	3 
	Max Conc (ug/mL) 
	44 
	19.67 (28) 

	T1 = IBU/APAP (FDC) T2 = IBU+APAP T3 = IBU Alone = Reference 
	T1 = IBU/APAP (FDC) T2 = IBU+APAP T3 = IBU Alone = Reference 


	Table 2.4.1b. Statistical Comparison of Acetaminophen PK Parameters (Fasting). 
	15 
	Treatment 
	Treatment 
	Treatment 
	PK Parameter 
	N 
	Geometric means (% CV) 
	Ratio (90% C.I.) 

	1 
	1 
	AUC Infinity Obs (h*ug/mL) 
	44 
	23.92 (25) 
	1.04 (1.02, 1.06) 

	2 
	2 
	AUC Infinity Obs (h*ug/mL) 
	44 
	23.97 (23) 
	1.04 (1.02, 1.07) 

	4 
	4 
	AUC Infinity Obs (h*ug/mL) 
	44 
	23.00 (27) 

	1 
	1 
	AUC to Last Nonzero Conc (h*ug/mL) 
	44 
	22.69 (25) 
	1.04 (1.02, 1.07) 

	2 
	2 
	AUC to Last Nonzero Conc (h*ug/mL) 
	44 
	22.69 (23) 
	1.04 (1.02, 1.07) 

	4 
	4 
	AUC to Last Nonzero Conc (h*ug/mL) 
	44 
	21.80 (27) 

	1 
	1 
	Max Conc (ug/mL) 
	44 
	7.199 (39) 
	1.02 (0.92, 1.13) 

	2 
	2 
	Max Conc (ug/mL) 
	44 
	7.633 (42) 
	1.08 (0.97, 1.19) 

	4 
	4 
	Max Conc (ug/mL) 
	44 
	7.083 (46) 

	T1 = IBU/APAP (FDC) T2 = IBU+APAP T4 = APAP Alone = Reference 
	T1 = IBU/APAP (FDC) T2 = IBU+APAP T4 = APAP Alone = Reference 


	B5061005: was a single-site, randomized, open-label, 4-way crossover, inpatient study to assess the relative BA of a single oral dose of FDC IBU 250 mg/APAP 500 mg compared to Advil® tablet (IBU 200 mg) and Tylenol® 8-HR (APAP 650 mg extended release) administered separately under fasted conditions, and determined the food effect of a single oral dose of FDC IBU 250 mg/APAP 500 mg administered under fasted and fed conditions in 35 healthy adult volunteers. Subjects were randomly assigned to 1 of 4 single or
	Results: 
	The plasma IBU dose normalized concentration-time profiles were relatively similar for both treatments except for a slightly shorter median Tmax (approximately 0.62 hours earlier) in the FDC IBU 250 mg/APAP 500 mg treatment compared with the IBU 200 mg treatment (Figure 2.4.1a); median Tmax for the FDC IBU 250 mg/APAP 500 mg treatment occurred at 1.38 hours after dosing compared to 2.00 hours for the IBU 200 mg treatment. The mean t½ was 2.2 hours for both fasted treatments For FDC, the observed mean Cmax i
	(Table 2.4.1c). 
	Figure 2.4.1a: Median Plasma IBU Concentration Time Profiles Following Single Oral Doses, Relative Bioavailability study B5061005 Figure 2.4.1b: Median Plasma APAP Concentration Time Profiles Following Single Oral Doses, Relative Bioavailability study B5061005 
	The peak APAP plasma levels with the FDC IBU 250 mg/APAP 500 mg treatment appeared to be higher than that with an extended release APAP treatment (Figure 2.4.1b). The median Tmax for the FDC IBU 250 mg/APAP 500 mg fasted treatment occurred at 0.58 hours after dosing compared to a slightly delayed Tmax of 1.50 hours for the APAP extended release in fasted treatment. The mean t½ for APAP was similar for both treatments. For FDC, the observed mean Cmax is 37% higher (7.255 μg/mL vs 5.282 μg/mL), and the observ
	μg*h/mL) when compared to APAP 650 mg. The adjusted dose normalized geometric mean ratios (test/reference: 90% CI) of plasma AUCinf and AUClast for APAP were 108.60% (103.93%, 113.49%) and 108.27% (103.48%, 113.28%), respectively (within the acceptance range [80%, 125%] for bioequivalence), following a single oral dose administration of the FDC IBU 250 mg/APAP 500 mg relative to the APAP 650 mg reference. The ratio (90% CI) for dose normalized Cmax was 177.48% (158.75%, 198.42%) indicating approximately 78%
	Table 2.4.1c. Statistical Comparison of Ibuprofen PK Parameters (Dose Normalized). 
	Treatment 
	Treatment 
	Treatment 
	PK Parameter 
	Geometric means 
	Ratio (90% C.I.) 

	FDC 
	FDC 
	AUC Infinity Obs (h*ug/mL) 
	77.46 
	99.93 (94.83, 105.30) 

	IBU200 
	IBU200 
	AUC Infinity Obs (h*ug/mL) 
	77.51 

	FDC 
	FDC 
	AUC to Last Nonzero Conc (h*ug/mL) 
	75.88 
	100.63 (95.45, 106.10) 

	IBU200 
	IBU200 
	AUC to Last Nonzero Conc (h*ug/mL) 
	75.40 

	FDC 
	FDC 
	Max Conc (ug/mL) 
	21.50 
	91.89 (91.89, 114.20) 

	IBU200 
	IBU200 
	Max Conc (ug/mL) 
	20.99 


	Table 2.4.1d. Statistical Comparison of Acetaminophen PK Parameters (Dose Normalized). 
	Treatment 
	Treatment 
	Treatment 
	PK Parameter 
	Geometric means 
	Ratio (90% C.I.) 

	FDC 
	FDC 
	AUC Infinity Obs (h*ug/mL) 
	26.44 
	108.60 (103.93, 113.49) 

	APAP650 
	APAP650 
	AUC Infinity Obs (h*ug/mL) 
	24.34 

	FDC 
	FDC 
	AUC to Last Nonzero Conc (h*ug/mL) 
	25.40 
	108.27 (103.48, 113.28) 

	APAP650 
	APAP650 
	AUC to Last Nonzero Conc (h*ug/mL) 
	23.46 

	FDC 
	FDC 
	Max Conc (ug/mL) 
	7.26 
	177.48 (158.75, 198.42) 

	APAP650 
	APAP650 
	Max Conc (ug/mL) 
	4.09 


	Reviewer comments: 
	Reviewer comments: 
	The fixed dose combination appears to be bioequivalent to standard immediate release products of the same strength. The faller of the FDC to meet BE for dose normalized Cmax when compared to APAP 650 mg can be attributed to the comparator being an extended release product and hence having a stunted yet broader peak as compared to an immediate release product. 
	What is the effect of food on the PK of FDC? 
	B5061005: was a single-site, randomized, open-label, 4-way crossover, inpatient study to assess the relative BA of a single oral dose of FDC IBU 250 mg/APAP 500 mg compared to Advil® tablet (IBU 200 mg) and Tylenol® 8-HR (APAP 650 mg extended release) administered separately under fasted conditions, and determined the food effect of a single oral dose of FDC IBU 250 mg/APAP 500 mg administered under fasted and fed conditions in 35 healthy adult volunteers. For the fasted treatment FDC IBU 250 mg/APAP 500 mg
	Results: 
	The Figure 2.4.2a and 2.4.2b shows the plasma concentration-time profiles of Ibuprofen and APAP with the FDC IBU 250 mg/APAP 500 mg treatment (Fasted and Fed) respectively. Following a single oral administration of FDC IBU 250 mg/APAP 500 mg under fasted and fed conditions, the geometric mean ratios (fed/fasted) of plasma AUCinf and AUClast for IBU were 86.61% and 85.96%, respectively. The 90% CIs for AUCinf and AUClast were within the acceptance range (80%, 125%) for bioequivalence, indicating no statistic
	0.50-4.00

	Figure 2.4.2a: Median Plasma IBU Concentration Time Profiles Following Single Oral Doses Fasted Vs Fed 
	Figure 2.4.2b: Median Plasma APAP Concentration Time Profiles Following Single Oral Doses Fasted Vs Fed 
	Following a single oral administration of FDC IBU 250 mg/APAP 500 mg under fasted and fed conditions, the geometric mean ratios (fed/fasted) of plasma APAP AUCinf and AUClast were 95.01% and 94.29%, respectively. The 90% CIs for AUCinf and AUClast were within the acceptance range (80%, 125%) for bioequivalence, indicating no statistically meaningful effect of food on AUC. The ratio for Cmax was 63.22% (56.55%, 70.68%) indicating approximately 37% lower peak concentrations for the fed conditions compared to 
	compared to a median Tmax of 0.58 () hours under fasted conditions. The mean t½ for APAP was 4.6 and 4.7 hours for fasted and fed conditions, respectively. 
	0.167-2.00

	Table 2.4.2a. Statistical Summary of Treatment Comparisons for IBU under Fed and Fasted Conditions. 
	Treatment 
	Treatment 
	Treatment 
	PK Parameter 
	Geometric means 
	Ratio (90% C.I.) 

	FDC Fasted 
	FDC Fasted 
	AUC Infinity Obs (h*ug/mL) 
	77.46 
	86.61 (82.19, 91.27) 

	FDC Fed 
	FDC Fed 
	AUC Infinity Obs (h*ug/mL) 
	67.09 

	FDC Fasted 
	FDC Fasted 
	AUC to Last Nonzero Conc (h*ug/mL) 
	75.88 
	85.96 (81.53, 90.63) 

	FDC Fed 
	FDC Fed 
	AUC to Last Nonzero Conc (h*ug/mL) 
	65.23 

	FDC Fasted 
	FDC Fasted 
	Max Conc (ug/mL) 
	21.50 
	63.86 (57.28, 71.19) 

	FDC Fed 
	FDC Fed 
	Max Conc (ug/mL) 
	13.73 


	Since a delay in the Tmax and a decrease in Cmax was observed for both components in presence of food and since the clinical study design also restricted access to food, limited information was available in the NDA package to alleviate the concerns of effect of food on the overall efficacy of the drug, especially the onset of action. Thus, the following concerns were communicated to the sponsor in the 74-day letter: 
	We note there is a food effect in terms of decreased Cmax and delayed Tmax for both acetaminophen and ibuprofen. Given your product is indicated for acute pain relief, 
	We note there is a food effect in terms of decreased Cmax and delayed Tmax for both acetaminophen and ibuprofen. Given your product is indicated for acute pain relief, 
	onset of action is important. Decreased Cmax and delayed Tmax may affect onset of action. You have stated that the differences seen between the fed and fasted state are not considered clinically meaningful, but you have not provided sufficient scientific justification to support that conclusion. Provide further justification regarding why you believe the changes are not clinically relevant and that the drug can be taken without regard to food, especially with regard to onset of action. 

	Table 2.4.2b. Statistical Comparison of Acetaminophen PK Parameters (Dose Normalized). 
	Treatment 
	Treatment 
	Treatment 
	PK Parameter 
	Geometric means 
	Ratio (90% C.I.) 

	FDC Fasted 
	FDC Fasted 
	AUC Infinity Obs (h*ug/mL) 
	26.44 
	95.01 (90.88, 99.34) 

	FDC Fed 
	FDC Fed 
	AUC Infinity Obs (h*ug/mL) 
	25.12 

	FDC Fasted 
	FDC Fasted 
	AUC to Last Nonzero Conc (h*ug/mL) 
	25.40 
	94.29 (90.12, 98.65) 

	FDC Fed 
	FDC Fed 
	AUC to Last Nonzero Conc (h*ug/mL) 
	23.95 

	FDC Fasted 
	FDC Fasted 
	Max Conc (ug/mL) 
	7.26 
	63.22 (56.55, 70.68) 

	FDC Fed 
	FDC Fed 
	Max Conc (ug/mL) 
	4.59 


	The Sponsor in response made following 5 points to justify the food effect: 
	1.
	1.
	1.
	 Pfizer conducted a literature search to support the onset justification: The terms and information utilized to conduct the literature search are detailed below and the relevant information is presented within the justification. The results yielded many papers that were duplicates, most were not relevant, the Li et al publication was the only paper that described a PK/PD model for onset of analgesia with ibuprofen, and there were no papers that described a PK/PD model for onset of analgesia with acetaminoph

	2.
	2.
	 Pfizer data assesses the effect of food on the PK of IBU and APAP in the FDC Tablet (from study B5061005): The ratios (fed/fasted) of the geometric means of plasma IBU AUCinf and AUClast were 86.61% and 85.96%, respectively, and the 90% CIs for AUCinf and AUClast were within the acceptance range (80%, 125%) for bioequivalence, meaning that the overall absorption of IBU was bioequivalent and not affected by the presence of food in the HFB. Therefore, there should be no clinically significant food effect on 

	3. 
	3. 
	3. 
	The high fat breakfast does not represent a typical meal: the high fat breakfast described is not a typical breakfast. The high calorie breakfast 800 – 1000 calories, as described for example as: 2 eggs fried in butter, 2 strips of bacon, 2 slices of toast with butter, 4 ounces of hash brown potatoes and 8 ounces of whole milk is excessive, not typical. Since subjects in the fed groups ingested such a high-fat, atypical meal, the food 

	effect was exaggerated and represents a worse-case scenario, and in the real world, absorption would likely not be delayed to the extent that we observed. The physiological conditions induced by a high-fat meal generally provide the greatest effects on gastrointestinal physiology and the maximum effects on the systemic availability of the drug. 

	4.
	4.
	 Onset Justification: Li et al (2012) performed PK/PD modeling of the onset (and duration) of analgesia by IBU using plasma IBU levels from subjects in a third molar extraction model of dental pain. Using the values of Tmax and Cmax for IBU from the FDC tablet in the fed state (3.0 hr. and 13.74 ug/mL, respectively) and placing them on the 


	nomograms for time to first perceptible relief (TFPR; “Figure 8 from Li et al, bottom panel in Figure 1) and time to meaningful pain relief (TMPR; “Figure 9” from Li et al, 
	bottom panel in Figure 1), the estimated values for time to first perceptible relief and time to meaningful pain relief would be approximately 0.6 hr. and 1.5 hr., respectively, based on the presence of IBU only. Since the onset of analgesia is dependent upon the combined concentrations of both IBU and APAP, we would expect the onset of analgesia for the FDC tablet to be faster when considering the additional presence of APAP. 
	5. Related products and their lack of food effect statements: For IBU, the Cmax was approximately 20% lower and was attained more slowly (Tmax 1.5 to 3 hours) (Davies, 1998). For APAP tablets, Cmax was about 38% lower and Tmax was delayed to 1.7 -2.2 hours in the presence of food (Divoll et al, 1982). The absorption of IBU and APAP is delayed by food; however, APAP and IBU do not have a food effect warning listed on pack. Additionally, the sponsor also submitted a table discussing the lack of food effect st
	The sponsor thus said that, taken together, while the Cmax is reduced, Tmax is increased, and the AUC is unaffected; the onset should not be longer than one hour, and overall efficacy is not affected; these are the clinically meaningful parameters of an analgesic. The fed and fasted state differences are not considered clinically meaningful; therefore, the proposed product should not be required to add a food effect statement in regard to onset of action. 
	This justification was not sufficient to alleviate concerns of the food effect being not being clinically meaningful and hence a follow-up IR was sent to the sponsor: 
	The response to IR sent on May 30th regarding the clinical pharmacology issues raised in the FILING COMMUNICATION -FILING REVIEW ISSUES IDENTIFIED for NDA 211733 dated 15 April 2019 does not provide sufficient justification to alleviate our concerns that the food effect observed with your product is not clinically meaningful. 
	Your justification that “overall absorption of IBU and APAP was bioequivalent” in terms of AUC “and not affected by the presence of food in the HFB, Therefore, there should be 
	no clinically significant food effect on the overall efficacy of the IBU or APAP component” is not accurate in terms of onset of action especially in an acute indication. 
	The high fat breakfast though does not represent a typical breakfast, but it represents the worst-case scenario and hence is used for determination of food effect. 
	Based on Figure 8 and 9 of Li et al, your estimated mean Cmax and Tmax are at the extreme end on the chart may not represent the most accurate representation of time to first perceptible relief or time to meaningful pain relief. If intend to rely on this or any other literature for your justification you must include the full articles in the submission. The PK studies in the literature must be of adequate sample size. To rely on PK data in the published literature, you provide information on whether appropr
	Figure 2.4.2c: Applying the sponsors food effect data to exposure response 
	relationship in Li et al. 
	While providing other literature (Davies, 1998, Divoll et al, 1982) to justify the similarity of food effect of your product to other marketed products, you did not mention details on the formulations used in those studies and how that data applies to your product. Additionally, in those cited reports, the Tmax delay is much lower (in both mean and range) for both IBU and APAP than what is observed for your product and the decrease in Cmax is also not comparable. 
	Food effect is a formulation specific phenomenon and just listing several labels of either single or combination products lacking a food effect statement in the label is not enough 
	Food effect is a formulation specific phenomenon and just listing several labels of either single or combination products lacking a food effect statement in the label is not enough 
	evidence to render the food effect of your product clinically insignificant. A more structured and scientific justification is needed in which you can show that an approved product has similar or higher food effect than your product and it is intended to be taken regardless of presence of food in an acute indication. 

	Sponsors Response to second IR: The Sponsor responded by stating that the sponsor has thoroughly reviewed this feedback and concurs that Cmax, as well as Tmax, are important pharmacokinetic (PK) parameters to consider in addition to measures of exposure, especially with regard to onset of action in an acute indication. The effect of food on the pharmacokinetics of immediate release oral analgesics including NSAIDs and acetaminophen is well established and is summarized in a recent review paper provided with
	The results of the review were clear and consistent with the data from the Pfizer IBU/APAP food effect study and with PK data from other comparator products presented in Appendix 2 Table 1b (Table 2.4.2c). Taking analgesics with food did not affect overall bioavailability as measured by the area under the concentration-time curve (AUCinf), however food generally delayed absorption for all drugs with a fasting Tmax under 4 hours. Mean Tmax for ibuprofen acid (from 6 comparisons, and 109 subjects) was delayed
	-1
	-1 

	With regards to the publication Li et al. the sponsor was able to acquire and submit to the agency all pertinent information available for the bioanalytical methods used for quantifying the concentration of the drug and its metabolites. This being a publication from the Pfizer (The sponsor) they had access to and hence were able to submit, along with the Bioanalytical validation/ performance data, the raw data for the study allowing for a more a substantive review of the article. Based on the review of the 
	With regards to the publication Li et al. the sponsor was able to acquire and submit to the agency all pertinent information available for the bioanalytical methods used for quantifying the concentration of the drug and its metabolites. This being a publication from the Pfizer (The sponsor) they had access to and hence were able to submit, along with the Bioanalytical validation/ performance data, the raw data for the study allowing for a more a substantive review of the article. Based on the review of the 
	on the nomograms TFPR and TMPR (Figures 1a and 1b; green lines), the estimated values for TFPR and TMPR would be approximately 0.6 hr. and 1.5 hr., respectively, based on the presence of IBU only (Figures 1a and 1b; green dots). Since both IBU and APAP concentrations contribute to the onset of analgesia, we would expect the FDC tablet to produce faster onset of analgesia under fed conditions compared to IBU alone. This is supported by the dental pain studies (fasting conditions) in which the median TMPR for

	Table 2.4.2c: Appendix 2 Table 1b. from sponsor’s IR response: Ibuprofen Pharmacokinetic Parameters for Reference Formulations 
	Table 2.4.2c: Appendix 2 Table 1b. from sponsor’s IR response: Ibuprofen Pharmacokinetic Parameters for Reference Formulations 
	Table 2.4.2c: Appendix 2 Table 1b. from sponsor’s IR response: Ibuprofen Pharmacokinetic Parameters for Reference Formulations 

	Product Name (Tablets) 
	Product Name (Tablets) 
	Fasted State 
	Fed State 

	TR
	Cmax (μg/mL) 
	Tmax (hr) 
	Cmax (μg/mL) 
	Tmax (hr) 

	UK Nuromol (Ibuprofen 200mg/ Paracetamol 500mg) 
	UK Nuromol (Ibuprofen 200mg/ Paracetamol 500mg) 
	32.04 
	1.25 
	24.74 
	2 

	UK Novogesic (Ibuprofen 150mg/ Paracetamol 500mg) 
	UK Novogesic (Ibuprofen 150mg/ Paracetamol 500mg) 
	21.48 
	1.5 
	20.39 
	0.9 

	ANZ Maxigesic (Ibuprofen 150mg/ Paracetamol 500mg) 
	ANZ Maxigesic (Ibuprofen 150mg/ Paracetamol 500mg) 
	21.48 
	1.5 
	20.39 
	0.9 

	Canada Combogesic (Ibuprofen 97.5mg/ Paracetamol 325mg) 
	Canada Combogesic (Ibuprofen 97.5mg/ Paracetamol 325mg) 
	NA 
	1.7 
	NA 
	1.44 

	NZ Combogesic / Maxigesic (Ibuprofen 97.5mg/ Paracetamol 325mg) single tablet 
	NZ Combogesic / Maxigesic (Ibuprofen 97.5mg/ Paracetamol 325mg) single tablet 
	20.6 
	1.48 
	17.5 
	1.55 

	US Motrin Ibuprofen (200mg) 
	US Motrin Ibuprofen (200mg) 
	23.3 
	1.66 
	20.3 
	1.54 


	Reviewer Comments: Based on the justifications provided by the sponsor in terms of the Li et al. publication the estimated values for TFPR and TMPR would be approximately 
	0.6 hr. and 1.5 hr., respectively, based on the presence of IBU only. These values though derived using cross study comparisons can be assumed to be close to being accurate. Upon discussion with the team, if such values TFPR and TMPR are observed in real world it would represent acceptable efficacy in terms of onset of action for pain relief. Additionally, the reviewer agrees to the sponsors argument that the presence of APAP may further improve the onset. Therefore, this publication provides evidence to su
	that the product can be taken regardless of food. Note, the justification from Li et al, mainly pertains to no meaningful impact on efficacy in terms of pain relief . 
	Based on the review of publications submitted by the sponsor, values of Cmax and Tmax similar to those observed in the fed state with the FDC for both IBU and APAP have been seen in other approved products either in fed or fasted conditions. In Divoli et al. the 
	Based on the review of publications submitted by the sponsor, values of Cmax and Tmax similar to those observed in the fed state with the FDC for both IBU and APAP have been seen in other approved products either in fed or fasted conditions. In Divoli et al. the 
	authors used the sponsors product (325 mg Acetaminophen) for a food effect study and showed that the food decreased the Cmax by 38% (6.8 μg/mL Fed vs 10.9 μg/mL fasted). In the same publication absorption was delayed to a similar level as observed in FDC with a median (range) Tmax of 2.2 (0.25-4.0) hours compared to a median Tmax of 0.54 (0.17-2.0) hours under fasted conditions. 

	Hence taking the overall weight of evidence into account, in this reviewers’ judgement, the food effect observed with the FDC may not be clinically meaningful and hence does not warrant a labeling recommendation to be taken with food based on totality of the data. 
	What is the effect of Age on the PK of FDC? B5061008: was a multi-center, open-label, single oral dose, PK study in adolescents 12 to 17 years of age, inclusive, to assess the bioavailability of IBU and APAP from a single oral dose of FDC IBU 250 mg/APAP 500 mg (administered as 2 tablets of IBU 125 mg/APAP 250 mg) under fasted conditions. Subjects began an overnight fast approximately 8 hours prior to collection of the pre-dose PK sample. Post dose samples were taken at 10, 20, 30, 45, 60, 75, and 90 minute
	Table 2.4.3a: Summary of Plasma IBU PK Parameters Following Single Oral Doses 
	Parameter (units) 
	Parameter (units) 
	Parameter (units) 
	FDC IBU 250 mg/APAP 500 mg (Fasted) PK Parameter 

	TR
	Summary Statistics 

	TR
	Ages 12-14 years 
	Ages 15-17 years 

	TR
	All (n=18) 
	(n=9) 
	(n=9) 

	AUCinf (μg•hr/mL) 
	AUCinf (μg•hr/mL) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	97.84 (15) 
	99.07 (10) 
	96.62 (20) 

	mean (SD) 
	mean (SD) 
	98.96 (15.95) 
	99.48 (9.47) 
	98.43 (21.23) 

	AUClast (μg•hr/mL) 
	AUClast (μg•hr/mL) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	92.07 (19) 
	96.45 (10) 
	88.27 (24) 

	mean (SD) 
	mean (SD) 
	93.57 (16.88) 
	96.86 (9.41) 
	90.58 (21.68) 

	Cmax (μg/mL) 
	Cmax (μg/mL) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	23.07 (36) 
	25.67 (34) 
	20.93 (36) 

	mean (SD) 
	mean (SD) 
	24.29 (7.41) 
	26.89 (8.19) 
	21.93 (6.05) 

	Tmax (hr) 
	Tmax (hr) 

	median (range) 
	median (range) 
	1.50 (0.50 -6.12) 
	1.00 (0.50 -5.83) 
	2.00 (0.80 -6.12) 

	t½ (hr) 
	t½ (hr) 

	mean (SD) 
	mean (SD) 
	1.87 (0.27) 
	1.79 (0.24) 
	1.96 (0.29) 

	CL/F (L/hr) 
	CL/F (L/hr) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	2.56 (15) 
	2.52 (10) 
	2.59 (20) 

	mean (SD) 
	mean (SD) 
	2.58 (0.37) 
	2.53 (0.25) 
	2.63 (0.48) 

	Vz/F (L) 
	Vz/F (L) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	6.84 (13) 
	6.45 (14) 
	7.25 (9) 

	TR
	26 


	mean (SD) 6.89 (0.86) 6.51 (0.91) 7.28 (0.64) 
	Results: 
	The overall exposure (AUC) of IBU was slightly higher in the younger age group (12-14 years) compared to that observed overall in all subjects and in the older age group (15-17 years). The older age group had a lower Cmax than the younger group. The median Tmax of IBU was delayed in the older age group by 1.0 hour compared to the younger age group. The mean t½, CL/F, and Vz/F were similar across all age groups. The IBU PK parameters for all subjects and within age groups 12-14 years and 15-17 years are summ
	Table 2.4.3b: Summary of Plasma APAP PK Parameters Following Single Oral Doses 
	Parameter (units) 
	Parameter (units) 
	Parameter (units) 
	FDC IBU 250 mg/APAP 500 mg (Fasted) PK Parameter 

	TR
	Summary Statistics 

	TR
	Ages 12-14 years 
	Ages 15-17 years 

	TR
	All (n=21) 
	(n=10) 
	(n=11) 

	AUCinf (μg•hr/mL) 
	AUCinf (μg•hr/mL) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	30.58 (27) 
	35.05 (28) 
	27.01 (19) 

	mean (SD) 
	mean (SD) 
	31.67 (9.19) 
	36.30 (10.47) 
	27.46 (5.42) 

	AUClast (μg•hr/mL) 
	AUClast (μg•hr/mL) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	28.84 (26) 
	33.04 (27) 
	25.49 (19) 

	mean (SD) 
	mean (SD) 
	29.80 (8.19) 
	34.08 (9.04) 
	25.91 (5.08) 

	Cmax (μg/mL) 
	Cmax (μg/mL) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	7.09 (34) 
	8.51 (30) 
	6.01 (29) 

	mean (SD) 
	mean (SD) 
	7.48 (2.62) 
	8.86 (2.83) 
	6.22 (1.69) 

	Tmax (hr) 
	Tmax (hr) 

	median (range) 
	median (range) 
	0.75 (0.33 -1.57) 
	0.50 (0.33 -1.57) 
	1.00 (0.50 -1.50) 

	t½ (hr) 
	t½ (hr) 

	mean (SD) 
	mean (SD) 
	2.71 (0.32) 
	2.74 (0.39) 
	2.68 (0.25) 

	CL/F (L/hr) 
	CL/F (L/hr) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	16.35 (27) 
	14.27 (28) 
	18.51 (19) 

	mean (SD) 
	mean (SD) 
	16.87 (4.11) 
	14.75 (3.92) 
	18.80 (3.37) 

	Vz/F (L) 
	Vz/F (L) 

	geometric mean (%CV) 
	geometric mean (%CV) 
	63.47 (26) 
	55.89 (24) 
	71.25 (21) 

	mean (SD) 
	mean (SD) 
	65.44 (16.98) 
	57.42 (14.96) 
	72.73 (15.88) 

	TR
	27 


	Overall, in this adolescent PK study, IBU and APAP exposure (AUCinf, AUClast) following a single oral dose of FDC IBU 250 mg/APAP 500 mg were slightly higher for younger subjects (12-14 years old) compared to older subjects (15-17 years old). The slightly higher exposure in adolescents compared with adults may be due to the smaller body surface area and lower body weight of the younger subjects. In addition, a higher Cmax and a faster Tmax for both IBU and APAP were observed for the younger subjects compare
	Figure
	Figure 1.4.3: Scatter Plot of distribution of PK parameters for APAP and IBU from FDC across age 
	2.5. Analytical Section Are the active moieties identified and measured in the plasma in the clinical 
	pharmacology and biopharmaceutics studies?  What is the QC sample plan?  What is the accuracy, precision and selectivity of the method?  
	Two separate LC-MS/MS methods for the analysis of IBU (Validation Report B5069001) and APAP (Validation Report B5069002) concentrations in human plasma were 
	developed and validated by
	 in compliance with 
	Figure

	relevant guidelines. The validation of both methods included assessments of accuracy and precision, limit of quantification, linearity, specificity, stability and recovery. Both methods did not show cross-analyte or concomitant medications interference. Plasma 
	relevant guidelines. The validation of both methods included assessments of accuracy and precision, limit of quantification, linearity, specificity, stability and recovery. Both methods did not show cross-analyte or concomitant medications interference. Plasma 
	samples were assayed within the established stability parameters generated during validation (Table 2.5.1). 

	For IBU, the calibration standard responses were linear over the range of 0.200 µg/mL to 
	50.0 µg/mL, using a weighted (l/concentration) linear least squares regression. The LLOQ for IBU was 0.200 µg/mL. Clinical specimens with plasma IBU concentrations below the LLOQ were reported as below LLOQ. The between-day assay accuracy, expressed as %RE for QC concentrations, ranged from -1.75% to 1.19% (B5061005), from -1.69% to 0.615% (B5061006), and from -2.33% to 6.31% (B5061008) for the low, medium, high, and diluted QC samples. Assay precision, expressed as the between-day %CV of the mean estimated
	2

	For APAP, the calibration standard responses were linear over the range of 0.100 µg/mL to 50.0 µg/mL, using a weighted (l/concentration) linear least squares regression. The LLOQ for APAP was 0.100 µg/mL. Clinical specimens with plasma APAP concentrations below the LLOQ are reported as below LLOQ. The between-day assay accuracy, expressed as %RE, for QC concentrations, ranged from -0.632% to 3.66% (B5061005), from -1.22% to 3.52% (B5061006), and from -5.19% to 5.06% (B5061008) for the low, medium, high, and
	2

	37.5 µg/mL; the assay precision was ≤4.75% (B5061008) for low (0.250 µg/mL), medium (2.40 µg/mL), and high (37.5 µg/mL) concentrations. Sample storage stability at -20ºC was 176 days for studies B5061005 and B5061006, and 342 days for study B5061008. 
	Bio-analytical Validation: 
	Table 1.5.1: Parameters and Validation Metrics for IBU and APAP 
	Table 1.5.1: Parameters and Validation Metrics for IBU and APAP 
	Table 1.5.1: Parameters and Validation Metrics for IBU and APAP 

	Metrics 
	Metrics 
	Study Report: B5069001 (IBU) 
	Study Report: B5069002 (APAP) 

	QC Intra-assay Statistics (%) 
	QC Intra-assay Statistics (%) 
	μg/mL Precision Accuracy 0.200 2.61 to 6.04% -1.22 to 2.64% 0.500 2.10 to 3.02% -0.305 to 4.67% 1.00 2.31 to 3.51% -1.66 to 4.73% 3.00 2.01 to 2.23% -3.53 to 0.811% 10.0 1.68 to 3.12% -0.825 to -0.179% 37.5 1.62 to 3.86% -1.96 to 0.974% 
	μg/mL Precision Accuracy 0.100 4.50 -2.46 0.250 1.85 1.60 0.600 2.31 4.45 2.40 0.834 -1.40 8.00 7.98 -0.306 37.5 3.07 -2.75 

	QC Inter-assay Statistics (%) 
	QC Inter-assay Statistics (%) 
	μg/mL Precision Accuracy 0.200 4.77% 0.788% 0.500 3.37% 1.38% 1.00 3.96% 0.756% 3.00 2.78% -0.988% 
	μg/mL Precision Accuracy 0.100 3.33 -2.55 0.250 2.14 2.54 0.600 2.12 2.93 2.40 2.46 -2.39 
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	10.0 2.40% -0.542% 37.5 2.98% -0.188% 
	8.00 4.63 1.23 37.5 2.84 -1.61 

	Freeze-thaw Stability (cycles) 
	Freeze-thaw Stability (cycles) 
	Five cycles frozen at -20 °C or -70 °C and thawed at room temperature 
	Five cycles frozen at -20 °C or -70 °C and thawed at room temperature 

	Thawed Matrix Stability (hours) 
	Thawed Matrix Stability (hours) 
	24.51 hours at room temperature 
	31.5 hours at room temperature 

	Extract Stability (hours) 
	Extract Stability (hours) 
	136.10 hours at room temperature 
	108.25 hours at room temperature 

	Frozen Matrix Storage Stability (days) 
	Frozen Matrix Storage Stability (days) 
	389 days at -20 °C 
	772 days at -20 °C 

	Whole Blood Stability 
	Whole Blood Stability 
	Two hours at room temperature and two hours in an ice bath 
	Two hours at room temperature and two hours in an ice bath 

	Solution Stability (days) 
	Solution Stability (days) 
	IBU: 1562 days at 2 to 8 °C in methanol IBU-d3: 346 days at 2 to 8 °C in methanol 
	APAP: 442 days at -20 °C in methanol: water (80:20 ratio) APAP-d4: 160 days at -20 °C in methanol: water (80:20 ratio) 

	Solution Stress Stability (hours) 
	Solution Stress Stability (hours) 
	IBU: 6 hours at room temperature in methanol IBU-d3: 6 hours at room temperature in methanol 
	APAP: 6 hours at room temperature in methanol: water (80:20 ratio) APAP-d4: 27 hours at room temperature in methanol: water (80:20 ratio) 


	3. Detailed Labeling Recommendations 
	The labeling language as presented by the sponsor is acceptable to Clinical Pharmacology team and no modifications have been suggested. 
	4. Appendices 
	4.1. Sponsor’s Proposed Label 
	Figure
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