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1. RECOMMENDATIONS/RISK BENEFIT ANALYSIS

1.1 Recommendation on Regulatory Action

(b) (4)

@y pdates for the age group of less than two years may be included in the pediatric section of

labeling.
1.2 Risk Benefit Analysis

For pediatric patients less than two years of age hospitalized with need for IV analgesia, benefits from IV
acetaminophen could not be demonstrated in terms of the expected reduction in the amount of rescue opioid.

The findings revealed sizable treatment group imbalance at baseline in terms of the amount of loading dose (30-
40% more loading opioid given to the active treatment groups than placebo group) and imbalance in pain
intensity before and after the loading dose prior to study drug infusion, and thus, invalid treatment comparison
of effects of the study drug. The results showed very small and not clinically meaningful treatment differences
i all efficacy endpoints and no consistent pattern or trend across dosing groups and age strata. There were
conflicting findings with results shown in favor of active treatment for one dosing group versus in favor of
placebo (standard care) for the other dosing group and in favor of active treatments in two age strata versus in
favor of placebo treatment in other two age strata.

The response to the single dose of loading op1ioid was overwhelming (40-80% PI reduction from PI of 2.1-4.5 to
PIof 0.6 to 2.2) in all the treatment groups across age strata. Low PI scores were maintained throughout the
study duration with frequent use of rescue opioid (2-3 doses averaged over patients with or without rescue) in a
large proportion (about 80%) of the study population.

The key confounding factor appeared to be the use of a large dose of opioid (more than the total amount of 24-
hour rescue) given 30 minutes before the study drug infusion, leading to very low levels of pain at baseline.
The variation in institutional practice of opioid usage among 18 different study sites (15 of which had <12
patients) and variation in individual habit between different investigators and caregivers might have played a
major role in inability of study to use opioid consumption as primary and key secondary endpoints for efficacy
evaluation.

Based on review of pediatric safety data obtained from 198 pediatric patients with 128 patients exposed to IV

acetaminophen and mostly (109) to four doses, there were no new safety signals or major safety issues

- . b) (4’
identified. o

1.3 Recommendations for Post marketing Risk Management Activities
None.
1.4 Recommendation for other Post marketing Study Commitments

None.
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2. INTRODUCTION AND REGULATORY BACKGROUND
2.1 Product Information

OFIRMEV® ®®is an IV formulation containing 1000 mg acetaminophen in 100 mL solution (10 mg/mL)
approved for U.S. marketing in November, 2010 for the management of acute pain and fever in adults and
pediatric patients at least two years old.

According to the labeling at the time of NDA approval OFIRMEV (acetaminophen) injection is indicated for
* Management of mild to moderate pain

* Management of moderate to severe pain with adjunctive opioid analgesics

* Reduction of fever

The recommended dosage is summarized by age group in the table below.

Table 1 Dosage by Age Group
Age group Dosage Maximum Maximum total daily | Minimum dosing
single dose dose (by all routes) interval

Adults and adolescents (>13 650 mg q4h or 1000 mg 4000 mg in 24 hours 4 hours
years old), weighing > 50 kg 1000 mg q6h
Adults and adolescents (>13 12.5 mg/kg q4h or 15 mg/kg 75 mg/kg in 24 hours 4 hours
years old), weighing <50 kg 15 mg/kg q6h (up to 750 mg) (up to 3750 mg)
Children: 2-12 years old 12.5 mg/kg q4h or 15 mg/kg 75 mg/kg in 24 hours 4 hours

15 mg/kg q6h (up to 750 mg) (up to 3750 mg)

2.2 Currently Available Treatment(s) for Proposed Indication(s)

For the indications of both pain management and fever reduction, non-parenteral formulations of
acetaminophen and a number of drugs in NSAID class are currently available. Only Caldolor® (IV ibuprofen)
and OFIRMEV™ are currently available analgesic/antipyretic for IV injection. The two drug products have the
same set of indications and both were approved for use in pediatric patients. The age limit for use of Caldolor®
in pediatric patients is at least six months old.

23 Availability of Proposed Active Ingredient in the United States

There are many acetaminophen containing products currently available in the United States. A long list of drug
products of various formulations was provided in the review of the original NDA and will not be repeated here.
Only the formulations that may be administered to younger pediatric patients such as IV and oral solution, oral
suspension, and rectal suppository are summarized in the table below by the active ingredient, dosage form and
route of administration, strength of formulation, NDA number, and status as reference list product (RLD).

Table 2 Acetaminophen Containing Solution/Suspension/Suppository Formulations
Active ingredient Dosage Form Route Strength NDA/ANDA #
Rx products
N204767
. . . A202605
Acetaminophen Solution IV (Infusion) 1gm/100ml (10mg/MI) A204052
N022450 RLD
Acetammophen; . 325mg/15ml: 50mg/15m; A040387 RLD
Butalbital; Solution Oral 40me/15ml
Caffeine g
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A040119
. A089450
Acetaminophen; . 120mg/5ml;
A091238
A087006
A040881 RLD
A040482 RLD
Acetaminophen,; . A040834 RLD
Hydrocodone Bitartrate Solution Oral 300mg/15ml; 10mg/15ml A040838
A040894
A200343
A090468
Acetaminophen; . A040680 RLD
Oxycodonep Hydrochloride Solution Oral 325mg/5ml; Smeg/Sml A203573
Ié(c)zteairr?eni)ofohs;rﬁate Suspension Oral 120mg/5ml; 12mg/5ml A086024 RLD
OTC products
Acetaminophen Suppository Rectal 80mg NO018337
N018060
. . A070607
Acetaminophen Suppository Rectal 120mg N018337
N016401
A072344
Acetaminophen Suppository Rectal 325mg NO18060
N018337
A072237
. . NO018060
Acetaminophen Suppository Rectal 650mg A070608
N018337 RLD

Source: Orange book, 2016 edition.

2.4  Important Issues with Consideration to Related Drugs

The major safety concern with the use of acetaminophen is the drug induced hepatic injury with potentially
serious outcomes, especially in high risk groups such as hepatic impairment or active hepatic disease,
alcoholism, chronic malnutrition, severe hypovolemia, and severe renal impairment. Another important safety
concern is unintentional overdose since acetaminophen is widely available in many different prescription and
OTC combination and single-ingredient products. Accidental overdose due to medication errors in prescribing,
preparing, and administering OFIRMEYV Injection had been noticed and associated with increased risks of
hepatotoxicity with serious consequences. The updated labeling (Supplement 5) now includes Warning
statements about not to confuse dosing in mg versus mL, use of weight based dose only for patients <50 kg,
have infusion pumps properly programmed, and not to exceed total daily dose from all sources.

2.5 Summary of Presubmission Regulatory Activity Related to this Submission

Under the Pediatric Research Equity Act (PREA) the applicant of NDA 22450 was required to conduct a
randomized, double-blind, adequately controlled study of efficacy, pharmacokinetics (PK) and
pharmacodynamics (PD) of IV APAP for the treatment of acute pain in pediatric patients from 0 to 2 years of
age and was granted a deferral at the time of NDA approval (refer to the NDA approval letter of the original
NDA dated November 2, 2010). A Pediatric Written Request (PWR) consisted of specific requirements for the
study was sent to the Applicant on December 20, 2010 and followed by a revised PWR with minor changes for
clarification purpose. A request of deferral extension of the pediatric study was granted to extend the study
completion date to October 2015 and the final report submission date to May 2016. The most recent PWR
revision was sent on March 30, 2015 and had allowed a reduction of subgroup sample size from 12 to 9 patients
per active treatment dose group per age strata and combination of PK data from the study under PREA and prior
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pediatric studies conducted in neonates and infants. The final study report was submitted to meet the PWR and
to be reviewed as NDA Supplement 10 for incorporating new pediatric data into the labeling. Pediatric
Exclusivity was granted for studies conducted on Acetaminophen, effective July 11, 2016 before the completion
of the reviews of the NDA Supplement. The results of the study will be used as basis to determine whether the
study meet the PREA requirement.

2.6  Other Relevant Background Information

None.

3. ETHICS AND GOOD CLINICAL PRACTICES
3.1 Submission Quality and Integrity

There were data inconsistencies between different parts of the submission and between submissions on different
dates. Some important data such as those related to opioid loading dose were missing from the original
submission of the NDA supplement.

3.2  Compliance with Good Clinical Practices

The planned steps to ensure compliance with Good Clinical Practices (GCP) included study site monitoring,
record keeping of the Investigator Study Files, source documents, and clinical supplies accountability records,
quality assurance inspections by the Applicant, and the Institutional Review Boards (IRBs) oversight.
Compliance with GCP could not be adequately evaluated because there would not be a study site inspection by
the FDA inspectors.

3.3 Financial Disclosures

The financial disclosure form signed by the Applicant (refer to the submission dated May 20, 2016) certified
that no financial arrangement with the listed clinical investigators (a complete list of all clinical investigators
involved in clinical studies was attached to the form) had been made whereby study outcomes affected
compensation as defined in 21 CFR 54.2(a); certified that each listed investigator was required to disclose to the
Applicant whether the investigator had a proprietary interest in this product or a significant equity in the
Applicant as defined in 21 CFR 54.2(b) did not disclose any such interests; and certified that no listed
investigator was the recipient of significant payments of other sorts as defined in 21 CFR 54.2(%).

4. SIGNIFICANT EFFICACY OR SAFETY FINDINGS RELATED TO OTHER REVIEW
DISCIPLINES

4.1 Chemistry Manufacturing and Controls
Refer to the CMC Review of the original NDA.

4.2 Clinical Microbiology (if applicable)

Refer to the Microbiology Review of the original NDA.
4.3 Preclinical Pharmacology/Toxicology

There were no animal data included in the current NDA Supplement. Refer to the Pharmacology/Toxicology
Review for information related to Labeling update.

Efficacy Review of NDA 22-450 NOOO (IV Acetaminophen) by Christina Fang Page 8 of 45
Reference ID: 4044220



4.4 Clinical Pharmacology
4.4.1 Mechanism of Action

The mechanism of action for acetaminophen is not completely understood. lts analgesic activities appear to be
due to elevation of the pain threshold. Its antipyretic activities may be related to its effects on the hypothalamic
heat-regulating centers.

4.4.2 Pharmacodynamics
Acetaminophen has been shown to have analgesic and antipyretic activities in animal and human studies.
4.4.3 Pharmacokinetics

Pharmacokinetic (PK) data were obtained from pediatric patients aged less than two years in Study CPI-APA-
353, which is described in detail in the Review Section 5.3.

PK for infants

Patients in each of the three infant age categories were exposed to either 12.5 or 15 mg/kg. PK data were
obtained from 13 to 19 patients per infant age category per exposure level as shown in the table below. Sample
size for PK data appeared to be adequate. There appeared to be a small dose response in AUC and Cmax in
comparison of 12.5 and 15 mg/kg dose levels. The younger infants appeared to have slightly lower clearance,
slightly longer half-life, and slightly higher concentrations as suggested by the trend in comparison of PK data
at each dose level across age categories. PK profiles associated with exposure to 15 mg/kg in infants were
consistent to those in children and adolescents and similar to adult PK data at 1000 mg exposure level (refer to
Table below).

Table 3 PK for Infants based on Population PK Analyses

Infant age Exposure level AUCO0-6 Cmax T1/2 CL Vss

category & sample size (ngxh/mL) {(ng/mL) (h) (L/h/kg) (L/kg)

Younger infant | 12.5 mg/kg, n=15 37.0(10.4) 23.5(7.1) 2.5(0.5) 0.32 (0.10) 0.97 (0.18)
15 mg/kg, n=19 | 41.6 (13.8) 24.7 (9.5) 3.0(1.5 0.31(0.07) 1.27 (0.98)

Intermediate age | 12.5 mg/kg, n=14 30.2 (6.3) 20.8 (4.3) 2.3 (0.6) 0.38 (0.10) 1.04 (0.26)
15 mg/kg, n=17 | 45.5(19.8) 30.0 (9.2) 2.4 (0.6) 0.34 (0.12) 0.96 (0.13)

Older infant 12.5 mg/kg, n=13 27.7(8.1) 20.2 (6.3) 2.2(0.7) 0.43 (0.12) 1.17 (0.64)
15 mg/kg, n=18 | 38.8(10.9) 27.1(6.8) 2.2(0.5) 0.39 (0.08) 1.09 (0.53)

Source: Table 11-12 on page 91 of the study report.

Table 4 PK from Previous PK Studies as in the Current Product Labeling

e hi4)

PK for neonates
Exposure to IV acetaminophen and PK data were limited to two patients in the high dose group in each of the
extreme pre-term neonate and pre-term neonate age categories.
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PK profiles for full-term neonates were representative of the neonate age category due to the lack of PK data in
the extreme pre-term and pre-term neonates and the trends were similar to the other three age categories as
discussed above.

Table 5 PK for Neonates based on Population PK Analyses
Neonate category | Exposure level AUCO0-6 Cmax T CL Vss
& sample size (ngxh/mL) (ng/mL) 172 (h) (L/h/kg) (L/kg)

Extreme Pre-Term | 10 mg/kg, n=2 27.7 (8.1) 20.2 (6.3 3.3(0.3) 0.19 (0.02) | 0.85(0.03)
Pre-Term Neonate 12.5 mg/kg, n=2 43.2 (11.6) 22.8 (6.6) 3.2(0.7)| 0.22(0.08) 0.92 (0.13)
Full-Term Neonate | 10 mg/kg, n=9 37.0 (8.3) 18.1 (4.3)

12.5 mg/kg, n=5 41.8 (22.3) 19.6 (11.7) 39(2.6)| 0.22(0.05) 1.3(1.3)
Neonate combined | 10 mg/kg, n=11 36.7 (7.6) 18.2 (4.0) 3.2(0.5) 0.22 (0.05) | 0.93(0.09)

12.5 mg/kg, n=7 42.2 (18.8) 20.5 (10.0) 5.0(4.1)| 0.23 (0.06) 1.76 (2.04)

Source: Table 2 on page 12 and Table 3 on page 15 of the study report for Study MALL-PCS-101 and Table 11-12 on
page 91 of the study report for Study CPI-APA-353.

There were a number of issues with the Applicant’s population PK analyses as described in the PK review by
Dr. Kevin Krudys. Based on graphical comparisons of acetaminophen concentrations in neonates receiving
12.5 mg/kg and infants receiving 15 mg/kg IV dosing to concentrations in healthy adults receiving 1000 mg IV
(Study CPI-APA-101) after the first dose, the PK review team concluded that IV acetaminophen doses of 12.5
mg/kg in neonates and 15 mg/kg in infants are expected to result in similar concentrations to the already
approved adult and pediatric doses.

S. SOURCES OF CLINICAL DATA AND REVIEW STRATEGY

5.1 Tables of Clinical Studies
Table 6 Overview of Pivotal Efficacy Studies
Study # Study Design Planned treatments with actual exposure Study Population Review
Site, dates Demographics section
CPI-APA-353| Randomized | Age category IV APAP-LD IV APAP-HD | Placebo| Post-surgical pain or 5-6 for
18 US sites | Double-blind | Extreme pre(| | 7.5 mg/kg, n=0 10 mg/kg, n=2 n=1 | pain due to traumatic efficacy;
Placebo- term neonates injury 7-8 for
8/22/12 to controlled Pre-term 10 mg/kg, n=0 | 12.5 mg/kg, n=3| n=1 safety;
8/12/15 Multiple-dose| neonates 127 M/ 71 F 4.4 for PK
(q6h x4 Full-term 10 mg/kg, n=13 | 12.5 mg/kg, n=7| n=11 | Caucasian, n=136
doses) neonates African American, n=30
Younger 12.5 mg/kg, n=16| 15 mg/kg, n=20| n=18 | Asian,n=13
infants Othel‘, n=13
Intermediate 12.5 mg/kg, n=18| 15 mg/kg, n=17| n=20 M1ss1n_g, n=> )
age infants American Indian or
Older infants 12.5 mg/kg, n=14| 15 mg/kg n=18| n=19 | Alaska Native, n=1

Source: Study report for Study CPI-APA-353.

5.2

Review Strategy

Efficacy review consists of review of data submitted in the original submission of NDA supplement and data
requested from the Applicant for clarifications of incompleteness, inconsistency, and missing information (e.g.,
data on loading opioid was not provided in the original submission). Additional post hoc analyses were
requested in terms of number of doses of rescue opioid (since the amount of opioid did not appear to be a
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sensitive measure), findings with respect to the actual exposure level of acetaminophen (because of the overlap
of exposure levels in the low dose and high dose groups), and distribution of the number of rescue doses at
specific pain intensity levels (due to suspected disconnection between PI and the use of rescue) based on issues
identified during the review process.

Efficacy data were analyzed for comparison of acetaminophen low dose and acetaminophen high dose groups
against placebo (standard care) for the entire study population and for each of the four age strata and for
comparison of different actual exposure levels. Pain curves were presented per age stratum because of the use
of different age-dependent pain scales and dose overlap between age strata.

5.3 Discussion of Individual Studies

5.3.1 Pediatric Study CPI-APA-353)

5.3.1.1 Protocol

The original protocol will be described in detail. Protocol amendments will be summarized. The protocol
summary table will include key elements of the final version of the protocol.

Study CPI-APA-353 was planned as a multiple-center, randomized, double-blind, placebo-controlled, parallel,
multiple-dose (four doses in 24 hours), efficacy and PK/PD study of acetaminophen (APAP) 15-minute IV
infusion in hospitalized pediatric patients aged less than two years with acute postsurgical pain or pain due to
traumatic injuries requiring opioid treatments.

Eligible patients were to have been pediatric patients in the age range of birth (>28 weeks gestational age) to
less than two years at the time of randomization who would have been expected to have moderate to severe pain
due to surgery or traumatic injury requiring IV analgesic for 24 hours and reliable vascular access for study
drug inf