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1. EXECUTIVE SUMMARY 

1.1 Recommendations 
The submission is acceptable provided that the sponsor agrees to the labeling recommendation made in 

this clinical pharmacology review. 

1.2 Post‐Marketing Requirements and Commitments 
None. 

2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT 
Ofirmev (acetaminophen, or APAP) injection was approved by the FDA on 11/02/2010 for the 

management of mild to moderate pain, the management of moderate to severe pain with adjunctive 

opioid analgesics, and for the reduction of fever in both adults and children age 2 years and older. 

Agency had issued a pediatric written request in 2007 spanning all pediatric age groups (birth to 17 

years) and amended the PWR several times at the sponsor’s request. Some of the pediatric studies 

were reviewed in the NDA submitted and approved in 2010 and resulted in pediatric indications down 

to 2 years of age. In the last amendment of the PWR, Agency had specified a study in pediatric patients 

below 2 years of age to characterize the efficacy of IV APAP and the APAP plasma concentrations and 

pain relationship for IV APAP used for short‐term use for management of pain following multiple doses 

in different pediatric age groups (< 2 years of age) requiring IV analgesics. Pediatric Exclusivity was 

granted for studies conducted on Acetaminophen, effective July 11, 2016. 

The sponsor conducted two studies . (b) (4)

1. Study CPI‐APA‐353: A Randomized, Placebo‐Controlled, Multicenter Study of the Efficacy, 

Pharmacokinetics and Pharmacodynamics of Intravenous Acetaminophen for the Treatment of Acute 

Pain in Pediatric Patients. 

2. Study MNK14501041: A Single‐Dose, Open‐Label Study Comparing the Plasma Acetaminophen 

Concentrations with Blood Samples Collected at the Same Time with Different Blood Drawing Routes 

and Collection Methods in Healthy Subjects (See appendix for validation and cross‐validation of 

bioanalytical data). 

Study CPI‐APA‐353 was conducted to fulfill the requirements of the PWR and derive PK parameters of IV 

acetaminophen administered to pediatric patients less than two years of age. Study MNK14501041 was 

conducted to cross‐validate bioanalytical methods used for analysis of acetaminophen in plasma, 

venous dried blood samples (DBS) and capillary DBS. 

2.1 Pharmacology and Clinical Pharmacokinetics 
Plasma concentrations of acetaminophen in neonates and infants less than 2 years of age from Study 

CPI‐APA‐353 were compared to concentrations in adults and children ≥ 2 years of age from previous 
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studies. At the Applicant’s proposed dose of 12.5 mg/kg every 6 hours in neonates and 15 mg/kg every 6 

hours in infants, concentrations of acetaminophen were similar to concentrations observed in healthy 

adult volunteers at a dose of 1000 mg (Figure 1). 

Figure 1: Comparison of Acetaminophen Concentrations in Neonates Receiving 12.5 mg/kg IV (left) and Infants Receiving 15 
mg/kg IV (right) to Concentrations in Healthy Adult Volunteers Receiving 1000 mg IV (CPI‐APA‐101) after the First Dose. 
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Likewise, acetaminophen concentrations in the same population were compared to concentrations in 

children ≥ 2 years of age who received the approved dose of 15 mg/kg IV every 6 hours (Figure 2). Based 

on these graphical comparisons it can be 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. 
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Homogeneity of Sample Spotting: 

Hematocrit: 

Hematocrit variations were investigated by preparing a whole blood matrix at a low and high hematocrit 
prior to spotting at three volumes, drying, and subsequent analysis. The low and high hematocrit 
samples were prepared by allowing whole blood to separate at room temperature for several hours. An 
aliquot of plasma was removed from the high hematocrit aliquot and added to the low hematocrit 
aliquot. The two aliquots were then spiked with acetaminophen (1000 ng/mL). Hematocrit levels were 
determined by spinning an aliquot of blood in a sealed capillary and measuring the percentage of 
packed cells with a CritSpin digital reader. The highest hematocrit (47%) test sample did not impact the 
accuracy of the assay at any spot volume investigated (see Table 17.4). The lowest hematocrit (19%) test 
sample did result in low quantitative values, likely a result of increased spot diffusion resulting in a low 
volume of blood in the 5 mm punch. However, a hematocrit of less than 20% would be highly unusual as 
normal hematocrit values are typically between 34 and 50%. The hematocrit range seen within the 
assessment of assay selectivity ranged from 42 to 52%; hematocrit variations in these samples were not 
seen to correlate with the performance of the assay as seen in below. 
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Figure: Lack of correlation between hematocrit and assay accuracy. 

Upon further enquiry about use of only mid QC for the hematocrit experiment. The sponsor submitted 
a justification as follows: 

“The validation testing with regard to the impact of hematocrit levels on venous DBS analysis, 
as reported within “Analysis of Acetaminophen in Human Dried Blood Spots (DBS) via 
LC‐MS/MS Assay Validation”, VAL‐RPT‐1499, was originally performed by 

, and was later transferred to (now part of At the 
time of the transfer from , standard operating procedures (SOPs) 

(b) (4)

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

(b) (4)

governed the transfer. Aligned with the SOPs, the ability of the assay to accurately quantify 
with the use of varying volumes of extraction solvent was investigated by extracting a 
mid‐QC (1,000 ng/mL), only, and using variable volumes of the solvent (water). This study 
was not performed with the low (150 ng/mL), nor high (20,000 ng/mL) QC standards. The 
results of this evaluation showed that hematocrit variations in the samples tested did not 
correlate with the performance of the assay.” 

The previously submitted sensitivity analysis with merged dataset, which included studies 
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CPI‐APA‐353, and CPI‐APA‐102, was performed with and without DBS capillary data, and 

DBS venous data <2,000 ng/mL. The exposure levels in all age groups showed minimal 

change, and the dose recommendations for the pediatric population study remained the same 

after removing these data (Sequence 0118). 

Therefore, the impact of any potential variability in hematocrit level is not anticipated to 

result in any significant change with regard to the outcome of the study conclusions, 

specifically, the critical PK parameters and dose recommendations for the pediatric 

population studied. 
(b) (4) has provided a memo describing the rationale used for the validation testing, as well 

as the SOPs (CTS‐CHROM‐SOP‐321 Analysis of Acetaminophen in Dried Blood Spots 

(DBS) via LC‐MS/MS, and RD‐SOP‐002 Bioanalytical Method Validation) in use at the time 

of the study, which is provided with this response. 

1 Page has been Withheld in Full as b4 (CCI/TS) 
immediately following this page
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Stability: 

Carryover effect: Sponsor states (Report TSLR13‐047) 

Analyte carryover was observed in Runs 5 (DBS), 10 (plasma), 21 (DBS) and 24 (DBS) at a level >20% of 
the lowest acceptable LLOQ standard (Standard 1). A carryover evaluation was conducted on a sample‐
by‐sample basis per SOP and the only study samples shown to have been potentially impacted by 
carryover were incurred sample reanalysis (ISR) samples. The affected ISR samples were toggled to "not 
reportable" due to carryover and were not reassayed in subsequent runs (see Non‐Calculable ISR 
samples section below for additional details). 

There is no impact on the quality of the data or the integrity of the study. 
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Incurred Sample Reanalysis (Report TSLR13‐047): 

During incurred sample reanalysis (ISR), one dried blood spot (DBS) sample (Subject 011008, Custom ID 

CT000544409, Day 7, 7 Hrs) demonstrated a relative percent difference of >50% when compared to its 

original result. The raw data and analysis history were reviewed, and there were no documented 

analytical issues or significant analytical abnormalities in either the original or ISR run to explain the 

observed difference. 

The overall DBS ISR results still met the acceptance criteria with a passing rate of >75% and no impact is 

expected on the quality of the data or the integrity of the study. 
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3.2 Crossvalidation of bioanalytical data between plasma, venous DBS, and 
capillary DBS. 
Synopsis of PK study MNK14501041: 

Study Title: A Single‐Dose, Open‐Label Study Comparing the Plasma Acetaminophen Concentrations 
With Blood Samples Collected at the Same Time With Different Blood Drawing Routes and Collection 
Methods in Healthy Subjects. 

This was an open‐label, single dose, single center study in healthy subjects. Following a 14 day screening 
period, subjects checked‐in to the study site the evening prior to study drug treatment. Subjects 
received a single 100 mL infusion of 1,000 mg of IV acetaminophen infused over 15 minutes. Blood 
samples were collected before, and for up to 12 hours after dosing. At each collection time point, 3 
types of blood collection methods were used simultaneously. 

Three types of blood samples were collected: 

1.	 Whole venous blood (6 mL) was collected by venipuncture in a pre‐chilled vacuum blood
 
collection tube containing sodium heparin as the anticoagulant.
 

2.	 Once the whole venous blood is collected into the 6 mL vacuum blood collection tube (from 
above), a small amount of the blood was taken from the collection tube and spotted on a dried 
blood spot card (minimum of 5 spots). 

3.	 Capillary blood was collected by finger pricks and spotted on a dried blood spot card (minimum 
of 5 spots). 

Samples were analyzed from plasma samples (Method 1 and 2 described above) or dried blood spotted 
on paper (Method 3 described above). Both methods used liquid chromatography/ tandem mass 
spectrometry (LC‐MS/MS) assays. The sponsor mentions that only plasma and whole blood 
concentration of acetaminophen from samples collected in the first 4 hours were considered of interest. 
This cross‐validation study that compares blood sampling routes and collection methods is to support 
the OFIRMEV pediatric study (Study Protocol CPI‐APA‐353). In study CPI‐APA‐353 multiple doses of 
acetaminophen were administered every 6 hours. 

Table: Summary of Plasma or Whole Blood Concentration of IV Acetaminophen (ng/mL) by Blood 
Drawing Route and Collection Method. 

Sample 1 
Venous Plasma 
(ng/mL) 

Sample 2 
Venous DBS 
(ng/mL) 

Sample 3 
Capillary DBS 
(ng/mL) 

Time N Mean SD Mean SD Mean SD 
0 14 0 0 0 0 

5904.9 
5778 

5425.1 
4757 

3966.6 
3488.1 
2335.2 
1535.6 
574.9 
389.1 
280.04 

(b) (4)

0.25 14 23438.5 5857.9 26408.3 
0.5 14 17878.6 5370.9 19464.3 
0.75 14 14457.1 4614.8 15617.9 

1 14 12505 4022.1 13713.6 
1.5 14 10108.6 3459.6 10458.6 
2 14 8357.1 3105.6 8498.6 
3 14 5969.3 2268.6 5341.4 
4 14 4120 1674.05 3557.1 
7 14 1642.7 831.6 1147.5 
9 14 983.3 569.2 642.5 

12 14 560.5 383.4 378 
Source: Recreated from the datafile using n=14 subject data. 
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In the current study a single‐dose of acetaminophen was administered to all healthy adult subjects. 
Therefore the sponsor indicates that only relevant acetaminophen concentrations from the current 
study that can be used to support Study CPI‐APA‐353 are time points less than 6 hours. In study CPI‐
APA‐353 only samples collected at Hours 0, 0.5, and 2 after the first acetaminophen dose were used 
(because of the limitation for the pediatric population), the current study included sample collection 
time points at Hours 0.25, 0.75, 1, 3, 4, 7, 9, and 12. 

Table: Summary of Plasma or Whole Blood PK Parameters of IV Acetaminophen (ng/mL) by Blood 
Drawing Route and Collection Method. 

Sample 1 Sample 2 
Venous Plasma Venous DBS 

Variable N Mean SD Mean SD 
AUCall 
(ng.h/mL) 14 51355.7 17330.4 49102.5 16684 
AUCINF 
(ng.h/mL) 14 53612.4 18646.1 50366.4 17399 
AUClast 
(ng.h/mL) 14 51355.8 17330.5 49102.6 16684 
Cmax 
(ng/mL) 14 23635.7 5676.3 26092.9 5773 

Kel (per hr) 14 0.272 0.052 0.339 0.069 

Tmax* (hr) 14 0.25 (0.25 ‐ 0.75) 0.25 (0.25 ‐ 0.75) 

Sample 3 
Capillary DBS 

(b) (4)

*‐ Tmax is indicated as mean and range. Source: Recreated from the datafile using n=14. 

Peak plasma concentrations of acetaminophen were noted at the end of the 15 minute infusion. 
Bioequivalence analysis revealed that estimates of Cmax for acetaminophen were bioequivalent for 
venous (Sample 2 method) and capillary blood collected and spotted on blood spot cards (Sample 3 
method) when compared with venous blood collected in tubes (Sample 1 method). 

Table: Statistical analysis (Bioequivalence) comparing PK parameters of acetaminophen estimated 
using different bioanalytical methods. 

Reference Test: Capillary DBS Test: Venous DBS 

Parameter 
Venous 
Plasma/GeoLSM GeoLSM 

Ratio 
%Ref 

90% CI Lower 
& Upper 

Cmax 23049 25514 110.70 99.70 122.90 
AUCall 48800 46693 95.68 92.52 98.95 
AUClast 48800 46693 95.68 92.52 98.95 
AUCInf 50786 47806 94.13 90.91 97.47 
AUC0‐0.25 2742 2884 105.19 89.56 123.54 
AUC0‐0.5 7675 8272 107.77 96.66 120.16 
AUC0‐0.75 11614 12599 108.48 100.93 116.58 
AUC0‐1 14876 16153 108.59 102.59 114.94 
AUC0‐1.5 20307 21945 108.07 103.18 113.18 
AUC0‐2 24706 26435 107.00 102.53 111.67 
AUC0‐3 31488 32938 104.61 100.63 108.74 
AUC0‐4 36233 37099 102.39 98.66 106.26 
AUC0‐7 44293 43661 98.57 95.22 102.04 
AUC0‐9 46704 45304 97.00 93.77 100.35 
AUC0‐12 48800 46693 95.68 92.52 98.95 

(b) (4)

Source: Reanalysis including all 14 subject data. Cmax units ng/mL, AUC units ng.h/mL. 
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While most partial AUC’s up to 4 hours were bioequivalent, partial AUCs after 7, 9, and 12 hours and 
overall AUC failed bioequivalence for capillary blood collected and spotted on blood spot cards (Sample 
3 method) when compared with venous blood collected in tubes (Sample 1 method) (See Table below). 

Conclusion: 

The PK study evaluated the PK profile of acetaminophen using standard venous plasma analysis (method 
1), and compared it to methods (crossvalidation) including venous blood spotted on cards (method 2) 
and capillary sample spotted on cards (method 3). 

In addition to validation of the individual methods 1, 2 and 3, which appear to be adequately validated, 
cross‐validation to standard venous plasma concentrations was also attempted in PK study 
MNK14501041. 

The venous DBS sampling method employed in this study produced similar exposure parameters above 
2000 ng/mL plasma concentration (Cmax, and partial AUC’s) of the PK profile. However, overall 
exposure (e.g. AUCall, AUCinf) were not predicted well by the capillary DBS method. A consistent 
underestimation of plasma concentration was noticed with capillary DBS for most samples in the 
crossvalidation study. . (b) (4)

The crossvalidation of the acetaminophen plasma analysis with venous DBS was discussed at the Office 
of Clinical Pharmacology Senior Leadership Team meeting on 10/25/2016. The peer group agreed with 
the above recommendations and review plan. 

1 Page has been Withheld in Full as b4 (CCI/TS) immediately 
following this page
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3.3 Population PK/PD Analyses 
The purpose of the PK analysis was to characterize the pharmacokinetics of IV acetaminophen in 

pediatric patients less than 2 years of age and determine a dose in this population which would achieve 

plasma concentrations similar to those achieved in older children (≥ 2 years of age) and adults at the 

approved doses. In the Pediatric Written Request the Applicant was also asked to provide further 

support for the proposed dose by exploring the relationship between exposure and pharmacodynamic 

endpoints such as analgesic effects and time to use of rescue medications and safety endpoints such as 

major adverse events. 

3.3.1 Population PK Analysis 
During the course of the review there was a considerable amount of exchange between the review team 
and the Applicant regarding the population PK analysis, most of which was focused on the appropriate 
set of data to be used for the analysis. In the original submission the Sponsor only included data from 
the new study (CPI‐APA‐353). The following review will primarily focus on the results of the modeling 
using the data requested by FDA and as reported in the response to information request dated 
November 4, 2016. 

3.3.1.1 Applicant’s Analysis 

Data 
Data used for population PK analysis were obtained from studies CPI‐APA‐353 and CPI‐APA‐102. The 
analysis excluded venous DBS samples from CPI‐APA‐353 with concentrations less than 2,000 ng/mL and 
all  capillary  DBS  samples. (b) (4)

CPI‐APA‐102 
Study CPI‐APA‐102 has been described in Dr. Ji’s previous review and was used to support the current 
dosing of Ofirmev in pediatric patients ≥ 2 years of age. Briefly, CPI‐APA‐102 was a randomized, open‐
label study in infants, children and adolescents requiring analgesic or antipyretic therapy. Subjects were 
randomized to one of two dosing regimens within each age strata: 12.5 mg/kg q6h or 15 
mg/kg q8h in neonates and 12.5 mg/kg q4h or 15 mg/kg q6h in infants, children, and 
adolescents. The study enrolled 3 neonates (≤ 28 days), 25 infants 
(29 days to < 24 months), 25 children (2 to < 12 years), and 22 adolescents (12 to ≤ 16 
years). Blood samples for measurement of acetaminophen concentrations were collected following the 
first and last doses of IV acetaminophen and at several time points in‐between. 

CPI‐APA‐353 
Study CPI‐APA‐353 was a randomized, double‐blind, placebo‐controlled study to evaluate efficacy, 
safety, PK and PK/PD of IV acetaminophen administered every 6 hours added on to standard of care 
therapy with an opioid for the treatment of acute pain in pediatric patients less than two years of age. 
Subjects were randomly assigned to one of two IV acetaminophen dosing groups plus standard of care 
rescue opioids and two control groups with standard of care only. The study enrolled 215 patients from 
≥28 weeks gestational age at birth to < 2 years old categorized by the following age groups: 
 Neonates: Birth (≥ 28 weeks gestational age to ≤ 40 weeks gestational age) to < 28 days 

chorological age 
 Younger infants: ≥ 29 days to < 6 months 
 Intermediate infants: ≥ 6 months to < 12 months 
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the placebo group had non‐BLQ concentrations of acetaminophen. To handle non‐BLQ concentrations at 
pre‐dose, the observed concentration was converted to total amount of acetaminophen by multiplying 
it by the volume of distribution at steady‐state (Vss) and subsequently modeled as an IV bolus at the 
observed sampling time. Vss was derived from population predicted Vc and Vp from the previous 
analysis. The presence of acetaminophen in placebo‐treated patients is illustrated in Figure 3 . 

Figure 3: Concentration Time Profile of Acetaminophen in Treatment and Placebo Groups. 

Source: MALL‐PCS‐100, Figure 3, Page 35. 

Covariate Analysis 
The Applicant explored the following covariates: arm (placebo versus active groups) on CL, age in weeks 
on CL and matrices (capillary vs blood/plasma) on Vc. 

Final Model 
The parameter estimates of the final model are displayed in Table 2. Notable aspects of the final model 
include the following: 
 The maturation half‐life parameter (Tx) was fixed to the value derived from the previous analysis 

(b) (4) age),. The other maturation parameter (θx
however, was estimated from the current dataset and its value is approximately 20% lower than 
the estimate from the previous analysis. 

	 The model estimates a lower clearance (~50%) of acetaminophen in the placebo arm. The 
Applicant claims that this finding might be due to “the assumption used to derive the dosing 
history of acetaminophen‐containing products.” 
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The Applicant reported PK parameters (Table 3) and exposure levels (Table 4) for pediatric patients in 

CPI‐APA‐353 based on primary and secondary posthoc parameters derived from the population 

pharmacokinetic analysis. These parameters were compared to those calculated via noncompartmental 

analysis with data from a healthy adult population enrolled in Study CPI‐APA‐101. The Applicant 

proposes to report the numbers from Table 3 and Table 4 in Section 12 of the label. 

Table 3: Descriptive Statistics of PK Parameters of Acetaminophen in Pediatric Patients (CPI‐APA‐353) and Healthy Adult 
Volunteers (CPI‐APA‐101) 

Source: MALL‐PCS‐101, Table 2, Page 12. 
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Table 4: Descriptive Statistics of Acetaminophen Exposure Levels Following the First IV Dose in Pediatric Patients (CPI‐APA‐
353) and Healthy Adult Volunteers (CPI‐APA‐101) 

Source: MALL‐PCS‐101, Table 3, Page 15. 

and CPI‐APA‐353 and predicting individual plasma concentrations of acetaminophen on Day 1 

and Day 5 for selected dose levels (MALL‐PCS‐101a). Results were again compared to adult values from 

CPI‐APA‐101. The Applicant concluded that “exposure levels in all subgroups of neonates at 12.5 mg/kg 

were slightly lower than the exposure levels in adults at 1000 mg q6h with difference of AUCτ median 

between 0% and 7% and Cmax medians between 7% and 15%. Exposure levels in all subgroups of infants 

at 15 mg/kg were slightly lower than the exposure levels in adults at 1000 mg q6h with difference of 

AUCτ median between 2.7% and 27% and Cmax medians between 7% and 31%.” 

Finally, simulations were performed by resampling demographic parameters from CPI 102, APA (b) (4)‐ ‐
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Reviewer’s Comments: The Applicant’s approach to population PK analysis is reasonable and generally 
consistent with the approach used in a previous submission (see Dr. Ji’s review). There are, however, 
several aspects of the current analysis which raise concern: 

 (b) (4)

	 Pre‐dose concentrations of acetaminophen were observed in a rather large number of placebo 

patients. Even though these levels were relatively low, their impact on parameter estimates is 

not fully understood. For example, it is not clear why placebo patients would have a clearance 

value that is roughly half that of patients receiving active treatment. One would expect the 

clearance of acetaminophen to be independent of treatment group assignment. The Applicant’s 

suggestion that this may be due to, “the assumption used to derive the dosing history of 

acetaminophen‐containing products” may be correct but it would suggest that the assumption 

needs to be revised. 

	 The reviewers identified errors in the Applicant’s datasets throughout the review cycle. In the 

November 4 response to information request the Applicant noted that an incorrect interim 

version of a NONMEM dataset was provided to the Agency (sequence 0094) and that the 

define.pdf file in sequence 0115 included errors. In the Applicant’s submission of the final 

model/dataset on November 16 (sequence 0118) there was another error in the dataset 

(pkdatasetlim3.xpt). For study CPI‐APA‐102, the RATE item in the dataset had incorrect units. 

Attempts were made by the review team to address all of the known inconsistencies. 

(b) (4)

3.3.1.2 Reviewer’s Analysis 

Given the concerns regarding the population PK analysis, the reviewer performed a graphical analysis to 
qualitatively compare the exposures in CPI‐APA‐353 at the Applicant’s proposed doses to exposures in 
adults and older children at the approved doses. 

Data 
Data used for the analysis were obtained from studies CPI‐APA‐353, CPI‐APA‐102 and CPI‐APA‐101. 
Studies CPI‐APA‐353 and CPI‐APA‐102 were described above. 

CPI‐APA‐101 
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This study was an open‐label, randomized, crossover PK study comparing oral and IV acetaminophen in 
healthy volunteers. For the purposed of the comparison, only the 34 adults who received IV 
acetaminophen q6h for 48 hours were included in the analysis. Blood samples were drawn 0, 0.25, 0.5, 
0.75, 1, 2, 4, 6, 12, 18, 24, 30, 36, 42, 42.25, 42.5, 42.75, 43, 44, 46 and 48 hours following the first dose 
administration. For the purposes of comparison the concentrations after the 1st and 4th dose were both 
used. Data were summarized as median, 5th and 95th percentiles at the nominal PK collection times. 

CPI‐APA‐353 
A brief description of the study design was provided earlier in the review. For the purposes of this 
analysis, only acetaminophen concentrations in patients receiving the Applicant’s proposed doses (i.e., 
12.5 mg/kg in neonates and 15 mg/kg in infants) are included in the plots. Time is characterized as time 
after the last dose. 

CPI‐APA‐102 
A brief description of the study design was provided earlier in the review. For the purposes of this 

analysis, only children 2 years of age and older receiving the approved dose (15 mg/kg q6h) were 

included. Time is characterized as time after last dose. Because of the sparse nature of PK samples, 

median and percentile were not calculated. For comparison, the data from CPI‐APA‐102 is simply 

overlaid with the data from CPI‐APA‐353. 

Results 

Comparisons between acetaminophen concentrations in neonates and infants at the proposed dose 

levels (12.5 mg/kg in neonates and 15 mg/kg in infants) and adults at the approved dosing regimen are 

illustrated in Figure 5 to Figure 8. The comparison of pediatric data at any dose is made to adult data 

after both the first and fourth doses. Note that the 5th to 95th percentile of the adult data is likely to be a 

conservative estimate because it is derived from a PK study in homogeneous population of healthy 

volunteers. It can be concluded that acetaminophen concentrations in neonates and infants following 

the proposed doses are generally consistent with concentrations observed in adults following the 

approved dose of 1000 mg q6h. 
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Figure 5: Comparison of Acetaminophen Concentrations in Neonates Receiving 12.5 mg/kg (CPI‐APA‐353) and Healthy Adult 
Volunteers Receiving 1000 mg (CPI‐APA‐101) after the First Dose (Left) and Fourth Dose (Right). 
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Figure 6: Comparison of Acetaminophen Concentrations in Younger Infants Receiving 15 mg/kg (CPI‐APA‐353) and Healthy 
Adult Volunteers Receiving 1000 mg (CPI‐APA‐101) after the First Dose (Left) and Fourth Dose (Right). *Excludes one outlier 
with concentration > 80000 ng/mL 
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Figure 7: Comparison of Acetaminophen Concentrations in Intermediate Infants Receiving 15 mg/kg (CPI‐APA‐353) and 
Healthy Adult Volunteers Receiving 1000 mg (CPI‐APA‐101) after the First Dose (Left) and Fourth Dose (Right). 
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Figure 8: Comparison of Acetaminophen Concentrations in Older Infants Receiving 15 mg/kg (CPI‐APA‐353) and Healthy 
Adult Volunteers Receiving 1000 mg (CPI‐APA‐101) after the First Dose (Left) and Fourth Dose (Right). *Excludes one outlier 
with concentration > 200000 ng/mL 
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Different information requests (IR) were sent to the sponsor to facilitate review of the 

submission.   

IR sent on 5/5/2016:
 
 Submit population PK/PD report and the datasets along with the codes used in the analyses.   
 Submit bioanalytical report and validation report for the study MNK14501041 along with PK 

dataset. 
 Summary documents for Module 2. 

On 5/20/2016, the sponsor submitted an annotated response to written request to facilitate review. 
IR sent on 6/1/2016: 
	 Clarify the differences noted in the number of pediatric patients in the neonate age group? 
	 We did not see how you specifically addressed the relationship of exposure (infusion 

rate/dose/AUC/Cmax) to safety endpoints. Clarify with information, or direct us to the part of the 
submission that addresses this requirement. 

The sponsor responded with clarification on 6/10/2016. The response was adequate to initiate review of 
the submission. 

Page 55 of 55 
042016-1 

Reference ID: 4041890 



---------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------

----------------------------------------------------

This is a representation of an electronic record that was signed 
electronically and this page is the manifestation of the electronic 
signature. 

/s/ 

KEVIN M KRUDYS 
01/13/2017 

SRIKANTH C NALLANI 
01/13/2017 

YUN XU 
01/13/2017 

Reference ID: 4041890 


	Office of Clinical Pharmacology Review
	Table of Contents
	1. EXECUTIVE SUMMARY
	1.1 Recommendations
	1.2 Post‐Marketing Requirements and Commitments

	2. SUMMARY OF CLINICAL PHARMACOLOGY ASSESSMENT
	2.1 Pharmacology and Clinical Pharmacokinetics

	3. Appendices
	3.1 Summary of Bioanalytical Method Validation and Performance
	3.2 Crossvalidation of bioanalytical data between plasma, venous DBS, and capillary DBS.
	Synopsis of PK study MNK14501041:
	Conclusion:

	3.3 Population PK/PD Analyses
	3.3.1 Population PK Analysis

	3.4 OCP Filing Review

	This is a representation of an electronic record that was signed electronically and this page is the manifestation of the electronic signature.




