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1. EXECUTIVE SUMMARY 
 

1.1 Conclusions and Recommendations  
Cadence Pharmaceuticals, Inc. (CPI) has submitted an application evaluating intravenous 
acetaminophen (IV APAP) for the treatment of acute pain.  Based on my review of the data from 
two controlled clinical trials, Studies RC 210 3 002 and CPI-APA-304, I conclude there is 
statistical evidence of the efficacy of IV APAP 1000 and 650 mg to treat acute post-operative 
pain.  For both studies, the predefined primary endpoint was statistically significant.  Further, 
when the data from Study RC 210 3 002 was reevaluated using the currently preferred endpoint, 
sum of pain intensity difference scores through 24 hours (SPID24), there was a significant 
treatment effect in favor of APAP 1000 mg.   
 

1.2 Brief Overview of Clinical Studies 
The Applicant is relying on two clinical trials to support the efficacy of IV APAP to treat acute 
pain.  These trials are described briefly below.    
 
Study RC 210 3 002 was a randomized, double-blind, placebo- and active-controlled, 
multi-center, Phase 3, parallel-group, repeat dose clinical trial that was conducted from 
1999-2000 at nine sites in the United States.  This study was designed to evaluate the efficacy 
and safety of single and repeated doses of IV APAP for the treatment of acute post-operative 
pain in adult patients following either unilateral or bilateral total hip or knee arthroplasty.  
Following surgery, post-operative Day 1, patients were instructed to stop taking pain medication.  
When their pain intensity (PI) was at least moderate on a four point scale, patients were 
randomized to either placebo, APAP 1000 mg, or proacetamol (PPA) 2000 mg.   The 
protocol-defined primary efficacy endpoints were the comparisons of pain relief (PR) scores 
from 0.25 to 6 hours.  Data were analyzed using an analysis of covariance (ANCOVA) model 
with treatment and center as fixed effects and the baseline pain score as a covariate.  Repeat 
dosing was evaluated using mean pain intensity over 24 hours adjusted for rescue medication.  
Since the time this study was conducted, the preferred primary efficacy endpoint has changed.  
Post-hoc, the Applicant reevaluated the data using the sum of pain intensity difference scores 
through 24 hours (SPID24) as the efficacy endpoint. 
 
The second study, CPI-APA-304, evaluated APAP 1000 and 650 mg in patients that were 
recovering from abdominal laparoscopic surgery.  On post-operative Day 1, patients stopped 
taking pain medicine and those that had sufficient PI scores within 4 hours were randomized to 
either placebo or APAP (1000 or 650 mg).  PI and PR scores were measured out to 24 hours and 
at the time of withdrawal or use of rescue medication.  The primary efficacy endpoint was 
defined as SPID24.  Data were analyzed using an ANCOVA model with treatment, 
randomization period, and center as fixed effects and baseline PI score as the covariate.   

 
1.3 Statistical Issues and Findings 

The two studies submitted by the Applicant demonstrated that IV APAP 1000 mg was 
significantly better than placebo in relieving acute postoperative pain according to the predefined 
primary efficacy endpoints.  In Study RC 210 3 002, the defined primary endpoint was the 
comparison of PR scores from 0.25 to 6 hours.  There were no adjustments incorporated into the 
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analyses to account for the comparison at each time point.  Post-hoc, I examined three methods; 
the Bonferroni adjustment, the Hochberg step-down approach, and the Intersection-Union test.  
Only the most conservative method, Bonferroni, lacked significance at 15 and 30 minutes 
post-dose.  Based on these results and the fact that it has been shown that multiplicity is less of a 
concern when endpoints are correlated, I conclude that multiplicity is not a concern in this study.  
Further evidence of a treatment effect was provided when the Applicant reanalyzed the data 
using SPID24 and observed a significant treatment effect in favor of IV APAP.   
 
In study CPI-APA-304, there were concerns regarding the pooling of placebo groups and an 
allocation error that occurred during the randomization of patients to treatment.  I examined both 
of these concerns and determined that it was appropriate to pool placebo patients and that the 
treatment effect was not different during the two randomization periods.  The Applicant also 
evaluated a 650 mg dose in Study CPI-APA-304 and included it in the proposed label.  However, 
the Applicant’s analysis did not account for multiple comparisons.  Typically any secondary 
claims or doses that are allowed on the label should incorporate some type of adjustment for 
multiple comparisons.  Post-hoc, I repeated the analysis using three different multiplicity 
adjustment methods; Bonferroni, Hochberg, and the Inter-Section Union test.  A significant 
treatment effect was observed for all three methods.   
  
2. INTRODUCTION 
 

2.1 Overview 
While oral APAP has been approved since 1951, there are no approved IV formulations of 
APAP marketed in the United States.  An IV formulation, Perfalgan, has been approved in 
Europe since 2001 and is currently marketed in approximately 80 countries by Bristol-Myers 
Squibb Pharmaceuticals Ltd (BMS).  In March of 2006, CPI obtained the rights to develop and 
market IV APAP in the United States from BMS.   The formulation of the product submitted for 
approval is identical to the Perfalgan formulation marketed in Europe.  There have been 
numerous correspondences between FDA and CPI regarding the clinical development plan 
(CDP).  Key statistical issues are listed below.   
 
In an end-of-phase 2 (EOP2) meeting held on August 14, 2006 for IND 58,362, there were 
several comments that directly applied to the two studies I am reviewing.  FDA clearly stated 
that the analgesic efficacy of IV APAP must encompass a 48-hour period and if different, CPI 
would need to provide rational while 24-hours would be more appropriate.  It was further 
explained that pain should be evaluated at the end of each dosing period.  The Applicant stated 
they would reconsider the design of their study.   
 
CPI submitted a revised CDP in March, 2008 and requested advice from FDA.  The Applicant 
sought clarification that studies RC 210 3 002 and CPI-APA-304 would support the approval of 
IV APAP to treat acute pain.  FDA’s response indicated the Applicant had a sufficient package 
to submit an application but whether or not the studies would support an indication for treatment 
of acute pain would be a review issue.  
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2.2 Data Sources 
All data was supplied electronically by the Applicant as SAS transport files and can be found at 
the following location in the CDER electronic document room (EDR): 
 
\\cdsesub1\evsprod\NDA022450\0000\m5\datasets\rc210-3-002 
\\cdsesub1\evsprod\NDA022450\0000\m5\datasets\cpi-apa-304 
 
 
3.  STATISTICAL EVALUATION 

 
3.1 Evaluation of Efficacy 

The Applicant has submitted two Phase 3 trials, RC 210 3 002 and CPI-APA-304, that evaluate 
the efficacy of IV APAP in treating patients with post-operative acute pain.  These two studies 
will be the focus of my review. 
  
Study RC 210 3 002 was conducted from September 1999 to June 2000 by BMS.  At the time 
this study was conducted the preferred primary efficacy endpoint was PR scores from zero to six 
hours.  The current preferred endpoint is the sum of pain intensity difference through 48 hours 
(SPID48).  Since this study only accessed patients out to 24 hours, the Applicant re-analyzed the 
data evaluating SPID24 as the endpoint.  While there was a positive control included in this 
study, PPA, it is not approved for use in the United States and was not included in my review of 
the efficacy of IV APAP.   
 
Study CPI-APA-304 was reviewed in October, 2007 by the statistical review team.  It was noted 
that the sample size and statistical methods proposed were adequate.  However, there was a 
concern about the appropriateness of the pooling of placebo groups.  The Division stated that a 
statistical method should be used to evaluate the appropriateness of pooling the placebo groups 
or else each active treatment group should be compared to its respective placebo.  Further, in 
May 2008, FDA was notified by the Applicant of a randomization issue with this study.  Due to 
an error in the drug allocation process, patients were only being randomized to two treatment 
groups instead of four.  A new randomization scheme was implemented to adjust for this error.  
FDA was concerned that the treatment under the initial randomization might not perform the 
same way as it would under the new randomization scheme.  The Applicant was advised to 
develop a plan to evaluate the randomization error and propose a method to account for this in 
the statistical analyses.  This issue is discussed in section 3.1.3.   
 
 

3.1.1  Study Design and Endpoints 
 
Study RC 210 3 002 
After undergoing either total hip or knee replacement, in-hospital patients were randomized to 
placebo, APAP 1000 mg, or PPA 2000 mg; 52, 49, and 50, respectively.  On the morning 
following surgery, all opioid medication was ceased and patients were monitored for pain 
intensity using a 4-point scale; 0=no pain, 1=mild, 2=moderate, 3=severe pain.  Only patients 
with moderate or severe pain were randomized to treatment.  Once randomized, all patients 
received a 15-minute infusion of study drug every six hours in a double-blind fashion.  A total of 
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four doses were administered.  Patients that experienced inadequate pain relief after the first 
administration of study drug were allowed to use rescue medication but were encouraged to wait 
at least 30 minutes before requesting.  The time and amount of rescue medication administered 
was recorded for each patient.   
 
The primary measure of efficacy was pre-specified as the comparison of PR scores at 0.25, 0.5, 
0.75, 1, 2, 3, 4, 5, and 6 hours.  PR was measured on a 5-point scale with 0= no relief, 1=a little, 
2=moderate, 3=a lot, and 4=complete relief.  Secondary measures included PI scores, patient’s 
global evaluation of study medication, time of first rescue medication use, and amount of rescue 
medication used over 24 hours.  PI scores were measured from 0.25 to 6 hours and at 18, 20, and 
24-hours post-dose using a 4-point categorical scale and a 100 mm VAS scale.  Patient’s global 
evaluation of study medication was assessed at 6 and 24 hours using a 4-point scale where 
0=poor, 1=fair, 2=good, and 3=excellent.  If applicable, PI, PR, and patients’ global evaluation 
of study medication were measured before a patient used rescue medication or discontinued from 
the study.  
 
Based on a PR score of 1 for the placebo and 1.7 for active treatment, the Applicant determined 
that a sample size of 50 patients per treatment group would result in at least 90% power for the 
overall comparison of the 3 treatment groups, i.e. testing the null hypotheses that 321 µµµ == . 
 
Study CPI-APA-304 
To assess the analgesic efficacy of APAP 650 and 1000 mg in treating acute pain associated with 
abdominal laparoscopic surgery, 244 patients were randomized to APAP 1000 mg, 
APAP 650 mg, or placebo.  Since the 1000 mg dose was administered every 6 hours and the 
650 mg dose was administered every 4 hours, each dose group had a matching placebo group, 
P1000 and P650, respectively.  On post-operative Day 1, opioid medication was stopped and 
patients were randomized when they had a pain score of moderate or severe on 4-point scale.  
Treatment was administered to all patients as 15 minute IV infusion.  Patients on the 1000 mg 
dosing regimen received 4 doses, 1 every 6 hours, while patients on the 650 mg dosing regimen 
received 6 doses, 1 every 4 hours.  Patients not achieving sufficient PR after the first dose were 
allowed to request rescue medication, but before rescue medication was given, PI and PR scores 
were recorded.  Time of rescue and amount of rescue medication given were noted in a patient’s 
record.  CPI defined the primary efficacy endpoint as SPID24 based on VAS PI scores.  
Secondary efficacy endpoints included sum of PR scores (TOTPAR), PR scores, time to rescue 
medication use, amount of rescue medication used, and subject’s global evaluation of study 
medication. 
 
Based on a previous study, the Applicant used a treatment effect size of -160 for SPID24 and a 
standard deviation of 290 to estimate that 207 subjects would provide 90% power to detect a 
significant treatment effect. 
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3.1.2 Patient Disposition and Demographics 

 
Study RC 210 3 002 
This study randomized 156 patients but only 151 of these received treatment.  Descriptive 
information regarding demographic characteristics was summarized based on treatment 
assignment in Table 1.   
 
Table 1. Patient demographics and baseline characteristics for patients enrolled in Study RC 210 3 002 

 
 
While 151 patients were randomized and received study drug, 137 completed the study.  The 
reasons listed for withdrawal are shown in Table 2. 
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Table 2. Disposition of patients enrolled in study RC 210 3 002.  

 
Source:  Table 10.1 from the Applicant’s final study report. 
 
Study CPI-APA-304 
Descriptive information regarding demographic characteristics was summarized based on 
treatment assignment in Table 3. 
 

BEST AVAILABLE COPY
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Table 3. Patient demographics and baseline characteristics for Study CPI-APA-304 

 
 
Since this was an in-patient study, relatively few patients discontinued prematurely, Table 4. 
 
Table 4. Patient disposition for Study CPI-APA-304 

 
 

3.1.3 Statistical Methodologies 
 
Study RC 210 3 002 
The primary efficacy endpoint was defined as PR scores at each assessed time point.  Mean PR 
scores for placebo were compared to APAP using an ANCOVA model with treatment and center 
as main effects and the baseline PI score as a covariate.  While seven sites enrolled patients, due 
to small sample sizes at several sites only two sites were included individually.  All others were 
pooled for the analyses.  There were no multiplicity adjustments in the analyses to account for 
comparisons made at each time point.  While not specified in the study protocol, the Applicant 
examined the data using SPID24 as the efficacy endpoint.  Data was analyzed using the same 
ANCOVA model described for PR scores.   
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Analyses of secondary endpoints were conducted to provide additional support for efficacy.  The 
endpoints examined in my review are SPID6, time to first use of rescue medication, patient’s 
global evaluation of study drug, total amount of rescue medication used, and mean pain scores 
adjusted for rescue medication at 24 hours (MPAI24).  SPID6 was analyzed using an ANCOVA 
model with treatment and site as fixed effects and baseline pain score as a covariate.  Time to 
first use of rescue medication was examined using survival analysis techniques.  The Log-Rank 
test was used to compare time-to-event curves between placebo and APAP.  Global evaluation of 
pain regimen was compared using the Cochran-Mantel-Haenszel (CMH) test stratified by site.   
MPAI24 scores were computed by ranking PI scores and ranking total amount of rescue 
medication at 24 hours using all patients.  Ranks were then standardized by calculating the 
percent difference from the over-all mean.  Standardized ranks were then added together for each 
subject.  These combined ranks were analyzed using an ANCOVA model with treatment and site 
as main effects and baseline PI as a covariate1.     
 
The Applicant’s method for handling missing data in Study RC 210 3 002 depended on the 
specific endpoint.  For the 6-hour time point, PR, PI, and patient’s global evaluation of study 
drug were measured prior to any patient withdrawing or using rescue medication.  These scores 
were then imputed for the remaining time points.  If a patient withdrew early but did not have a 
measured score at the time of withdrawal, the last measured observation was carried forward 
(LOCF).  If a patient received rescue medication but failed to have a score measured prior to use, 
the worst observed score was carried forward (WOCF).  For the 24-hour time point, missing PI 
scores during a dosing period were considered to be the mean of the PI scores available during 
that period.  If a patient’s score for global assessment of study medication was missing, the score 
evaluated at the time of withdrawal or use of rescue medication was used.                   
 
Study CPI-APA-304 
The Applicant’s original allocation scheme was to randomize patients in a 2:2:1:1 ratio to APAP 
1000 mg, APAP 650 mg, P1000, or P650.  However, during a scheduled quality check by the 
Applicant’s contract research organization (CRO), it was discovered that patients were only 
being randomized to APAP 1000 mg and P650 in a 1:1 fashion.  The Applicant explained this 
was due to a programming error in the integrated voice response system (IVRS).   The CRO 
implemented an interim randomization scheme where a subset of patients (selected randomly) 
had the yes /no field for APAP 1000 mg and P650 changed to yes.  Meanwhile, the Applicant 
implemented a new randomization scheme that allocated patients to APAP 1000mg, APAP 650 
mg, P1000, P650 in a 6:5:5:2 ratio.  The number of patients enrolled during each randomization 
period is shown in Table 5. 
 

                                                           
1 Silverman DG, O’Conner TZ, Brull SJ. Integrated assessment of pain scores and rescue morphine use during 
studies of analgesic efficacy.Anesth Analg 1993;77:168-70 
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Table 5. Number of patients enrolled during the different randomization periods in Study CPI-APA-304 

 
 
In communications with the statistics group at FDA, there was concern that the treatment groups 
might respond differently during each randomization period.  To explore this, the Applicant used 
an ANCOVA model to examine the influence of enrollment timing (period) on the primary 
efficacy endpoint, SPID24.  They also included regimen in the analysis to examine the 
appropriateness of combining the placebo groups.  
 
The Applicant defined the modified intent-to-treat (mITT) population two different ways.  In the 
synopsis section of the final study report, it was defined as those subjects who received at least 
one complete dose of study drug prior to requesting rescue medication and had at least one 
completed PI assessment after time 0.  In section 11.1 of the study report, the mITT was defined 
as those subjects who received at least one complete dose of study drug prior to requesting 
rescue medication.  The second definition is preferred; the mITT should not depend on 
post-treatment assessments.  While 244 patients were randomized and received treatment the 
Applicant indicated the mITT population consisted of 241 patients.  Three patients, two placebo 
and one APAP 650 mg were not included in the analyses.  Since these patients were randomized 
and received study drug, they should be included in the mITT population.   
 
The primary efficacy comparison was defined as SPID24 (VAS) for the pooled placebo group 
versus the APAP 1000 mg dose group.  Data was analyzed using an analysis of covariance 
(ANCOVA) model with treatment, randomization period, and site as main effects and baseline 
PI scores as a covariate. 
 
Secondary variables examined in my review included time to meaningful pain relief (T-MPR) 
and sum of pain relief scores after 24 hours (TOPAR24).  To examine the treatment effect on 
TOPAR24, the applicant used an ANCOVA model with treatment as the main effect and 
baseline PI score as a covariate.  Results for T-MPR were compared using a log-rank test. Since 
the reviewing medical officer was concerned about the duration of effect, I also examined the 
mean PID scores at the end of each dosing interval.   
 
The Applicant’s method’s for handling missing data are shown in Table 6. 
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Table 6. Applicant’s methods for handling missing data in study CPI-APA-304 

Source:  Table 19 from the Applicant’s final study report.     
 

3.1.4 Results 
 
Study RC 210 3 002 
Primary Efficacy Endpoint 
Using the datasets provided by the Applicant, three patients did not discontinue but had 
intermittent missing data.  In my primary analysis, to be conservative, I used WOCF for these 
values.  To examine the impact of these patients, I also used LOCF.  When comparing mean PR 
scores at each time point, there was a statistically significant difference between placebo and 
APAP 1000 mg at each time point, Table 7.  The maximum difference is seen at approximately 3 
hours.  The three patients with missing data did not have an impact of results of the analyses. 
 



 14

Table 7. Mean PR scores for patients enrolled in study RC 210 3 002 

 
 
The Applicant’s analysis did not account for multiple comparisons.  Generally, when multiple 
comparisons are made, some type of multiplicity adjustment is required to avoid increasing the 
probability of a Type I error.  This could be a procedure such as a Bonferroni adjustment, a 
stepwise procedure such as the Hochberg test, or the intersection-union test where all 
comparisons must be significant.  Using the conservative Bonferroni method, there was not a 
significant difference at 15 and 30 minutes post-dose.  The other two methods resulted in 
significance at all time points.  Further, multiplicity is less of a concern when endpoints are 
correlated.  Since the same endpoint was evaluated at each time point, there would be 
correlation.   
 
Secondary Efficacy Endpoints 
To evaluate the efficacy of repeat dosing of APAP, the Applicant examined mean PI scores at 24 
hours (VAS) when adjusted for amount of rescue medication used according to the method of 
Silverman et al.   I was able to duplicate the Applicant’s analysis and did show a significant 
difference between APAP and placebo, p-value < 0.0001.  Placebo patients had a larger mean 
combined rank than APAP patients which agrees with the results from the individual analyses of 
total amount of rescue medication used and PI scores.  Patients treated with IV APAP 1000 mg 
were significantly better than placebo treated patients.  Further evidence was provided when the 
Applicant reanalyzed the data using SPID24 as the efficacy endpoint.  There was a significant 
difference between placebo treated patients and APAP treated patients.  Of note, although the 
final study report defined pain intensity difference (PID) as 0TTi PIPI − , the results were not in 
the right direction.  Upon confirming the Applicants analyses, I confirmed that indeed PID was 
defined incorrectly.  The results support PID = TiT PIPI −0 .  As shown in Table 8, there was a 
significant treatment effect regardless of the imputation method utilized. 
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Table 8. Analysis of SPID24 (PID/hr) using different imputation methods for Study RC 210 3 002 

 
      
The sum of PID scores was also evaluated at six hours post dosing (SPID6).  Missing data was 
imputed using BOCF.  Mean SPID6 values were 61 and 173 PID/hour for placebo and APAP, 
respectively.  Using ANCOVA procedures with treatment and baseline pain scores, there was a 
significant difference between placebo and APAP.   
 
Time to first request of rescue medication was compared between treatment groups using 
survival analysis techniques.  The median time to use of rescue medication for placebo and 
APAP 1000 mg was 0.9 and 3.1 hours, respectively.  The Log-Rank test indicated there was a 
significant difference between placebo and APAP.  Note there was only one patient in the APAP 
group that did not use rescue medication before 24 hours.   
 
Total amount of rescue medication used through 24 hours was calculated for each patient and 
compared, placebo versus APAP.  I found that the mean amount of rescue medication (morphine 
equivalent) used by placebo and APAP was 80 and 44 mg, respectively.  This was not in 
agreement with the Applicant’s results.  They reported 57 and 38 mg for placebo and APAP, 
respectively.  After communicating this discrepancy to the Applicant, an error in the dataset was 
noted.  Four patients did not have the correct units of rescue medication recorded, i.e. volume 
(mL) was recorded instead of weight (mg).  Using the revised dataset, I was able to confirm the 
Applicant’s analyses and conclusions.  A significant treatment effect was observed for total 
amount of rescue medication used through 24 hours. 
    
Global evaluation of pain regimen was evaluated at the end of the first dosing period or six hours 
post-dose.  If a patient used rescue medication prior to six hours, the score taken prior to use was 
imputed as the six hour score.  The distribution of scores is shown in Table 9. 
 
Table 9.  Patient’s assessment of study medication at 6 hours post-dose in Study RC 210 3 002. 

 
 
While significance was noted at six hours post-dose, there was not a significant difference at 24 
hours-post dose, data not shown.   
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Other Analyses 
Dr. Christina Fang requested a graph of the mean PID over time.  Figure 1 examines PID scores 
out to 24 hours.  Missing data was imputed using BOCF methods.   
 
Figure 1. Mean PID scores by time in Study RC 210 3 002 
 

 
 
Clearly, mean PID scores are larger for APAP with the largest treatment effect occurring from 
zero to four hours.  However, by 18 hours the treatment effect is minimal.  Note, although it was 
suggested in the EOP2 meeting to measure PR and PI scores at the end of each dosing interval, 
this was not done.   
 
Study CPI-APA-304 
While the applicant excluded three patients because they did not have any post-randomization 
assessments, they were included in my analyses as they were randomized and did receive 
treatment, i.e. ITT principle. 
 
Primary Efficacy Endpoint 
The protocol defined primary comparison of interest was SPID24 of placebo (pooled) versus 
APAP 1000 mg.  I had two concerns regarding the pooling of placebo groups.  First, the two 
placebo groups used different dosing regimens, P1000 was dosed every six hours and P650 was 
dosed every four hours.  Second, there were two separate randomization periods and the first 
randomization period only examined the P650 treatment group.   To explore potential differences 
between the dosing regimen and randomization periods, I examined the primary endpoint 

Source: Reviewer 
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SPID24.  In Figure 2, I graphed the placebo groups versus the time from when the first patient 
was randomized.    
 
Figure 2.  SPID24 for placebo patients in Study CPI-APA-304 
 

 
Source: Reviewer 
 
From this figure, there do not appear to be any differences in SPID24 based on the 
randomization period.  I also compared the mean SPID24 for P1000 and P65 and did not observe 
significant difference in SPID24.  Based on this information, I deemed it was appropriate to pool 
the placebo groups.   
 
In Table 10 each IV APAP dose group is compared to the pooled placebo group.  Missing data 
for patients that were discharged early from the hospital used LOCF and missing data for 
patients that used rescue medication or discontinued early used BOCF.   Note, the Applicant had 
the p-values reversed in their study report.  While both APAP doses were statistically significant, 
the more significant comparison was noted for the 650 mg dose not the 1000 mg dose.   
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Table 10. Comparison of SPID24 (PID/hr) -in Study CPI-APA-304 

 
 
Although the sponsor is including the 650 mg dose in the label, there were no adjustments in the 
statistical analyses to adjust for multiple comparisons.  However, any method applied post-hoc 
such as a Bonferroni adjustment or the Intersection-Union test would still result in a significant 
treatment effect.   
 
Secondary Efficacy Endpoints 
Time to meaningful pain relief (T-MPR) was examined using survival analysis techniques.  The 
Log-Rank test was used to determine if the time to meaningful pain relief for the placebo group 
was statistically different from the APAP groups, Table 11.  While there was a significant 
treatment effect for the APAP 1000 mg dose, there was not for the 650 mg dose.  
 
Table 11. Time to meaningful pain relief for patients enrolled in Study CPI-APA-304 

 
 
Sum of pain relief scores at 24 hours (TOTPAR) was examined using ANCOVA procedures 
with treatment group as a main effect and the baseline PI score as the covariate.  Note, the 
analysis of the derived dataset was not consistent with the study report.  However, when 
TOTPAR was derived from the raw data, the results were consistent with the study report.  There 
was a significant treatment effect observed for both APAP 1000 and 650 mg when compared to 
pooled placebo, p-values 0.007 and 0.005, respectively. 
 
Other Analyses 
The reviewing medical officer requested information regarding PI and PR scores at the end of 
each dosing interval.  To examine this, PID and PR scores for APAP 650 mg were evaluated at 
4, 8, 12, 16, 20, and 24 hours and for APAP 1000 mg, the scores were evaluated at 6, 16, 18, and 
24 hours, Tables 12 and 13.  I also included the scores of the respective placebo groups for 
comparison.   
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Table 12. Mean PID scores for APAP 1000mg and its respective placebo group in Study CPI-APA-304 

 
 
Table 13. Mean PID scores for APAP 650 mg and its respective placebo group in Study CPI-APA-304 

 
 
The magnitude of the treatment effect is larger for APAP 650 mg compared to placebo. 
 

3.2 Evaluation of Safety 
The primary medical officer, Dr. Jacqueline Spaulding, reviewed the safety data for this NDA.  
 
4.  FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 
 

4.1 Sex, Race and Age 
 
Study RC 210 3 002 
While the study conducted by BMS in 1999/2000 did not include a subgroup analysis, the 
Applicant did conduct one post-hoc.  Although the Applicant examined multiple endpoints, I 
focused on SPID24 and examined the data for a treatment interaction with sex, race, or age.  Age 
was categorized as less than 65 years or 65 years and older, and race was examined as Caucasian 
or not Caucasian.  There were no significant interactions noted with SPID6.  However, I did note 
significant treatment interactions with age and race for SPID24.  The mean SPID24 for 
Caucasians, non-Caucasians, patients less than 65 years old, and patients greater than 65 years 
old are shown in Table 14.            
 
Table 14. Subgroup analysis for age and race for SPID24 in study RC 210 3 002 

 
 
Study CPI-APA-304 
While the Applicant did not conduct a subgroup analysis for this study, I examined the primary 
endpoint, SPID24, to see if there was a significant treatment interaction with age, sex, or race.  
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Using an ANCOVA model as above, I did not observe a treatment interaction with sex, age, or 
race. 
 
While there was a significant treatment interaction with sex and age observed with SPID24 in 
Study RC 210 3 002, this effect was not observed in the second study.  Since the Applicant is not 
making claims regarding subgroups in the label, the treatment effect is consistent with the overall 
findings, i.e. APAP treatment patients appear to have less pain than placebo patients, and these 
interactions were not noted in the second study, further exploration is not warranted. 
 

4.2 Other Special/Subgroup Populations 
None. 
 
5. SUMMARY AND CONCLUSIONS 
 

5.1 Statistical Issues and Collective Evidence 
There were two clinical trials that were reviewed to support the efficacy of IV APAP in treating 
patients with acute post-operative pain.  In the first study, RC 210 3 002, pain resulted from 
patients undergoing total hip or knee replacement.  The Applicant showed a significant treatment 
effect for the protocol defined primary endpoint, PR scores from 15 minutes to 6 hours.  While 
there were not adjustments for multiple comparisons pre-specified in the protocol, I applied 
several methods post-hoc.  Two of the three methods demonstrated significance.  The 
conservative Bonferroni adjustment method did not show significance at the first two time 
points.  When the data was reanalyzed using the current regulatory endpoint, SPID24, there was 
a significant treatment effect.   
 
In the second study, CPI-APA-304, pain was the result of patients undergoing abdominal 
laparoscopic surgery.  There was a significant treatment effect noted with the protocol defined 
primary endpoint, SPID24.  While there was an allocation error noted in the randomization 
procedure, the Applicant revised the procedure to achieve an adequate number of patients in each 
treatment and included an adjustment in the analyses account to correct for it.  I explored a 
potential treatment difference between the randomization periods using the primary defined 
endpoint, SPID24.  None were noted in my exploration, section 3.1.4.  The primary efficacy 
comparison defined in the protocol, SPID24 for placebo versus APAP 1000 mg. was significant.  
However, there was no multiplicity adjustment for the secondary comparison of SPID24 for 
placebo versus APAP 650 mg.  However, adjustments made post-hoc were significant. 
 

5.2 Conclusions and Recommendations 
 
CPI requests that IV APAP 1000 and 650 mg be approved to treat patients with acute post-
operative pain.  Based on my review of two randomized, placebo-control, Phase 3 clinical trials, 
I conclude that IV APAP is effective in treating patients with acute post-operative pain.  
However, the appropriate dose and dosing regimen needs to be further evaluated by the review 
team. 
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1. EXECUTIVE SUMMARY 
 
 

1.1 Conclusions and Recommendations 
 

The Applicant seeks approval to market ACETAVANCE (acetaminophen intravenous injection) 
in adult and pediatric populations for the proposed indication of “treatment of acute pain and 
fever”.  
 
This review focuses on the adult fever indication. The review of data supporting the acute pain 
indication has been reviewed by Mr. David Petullo.   
 
The Applicant conducted a randomized, double-blind, placebo-controlled efficacy study to 
support the fever indication. Based on my review, there is evidence that ACETAVANCE is 
effective in the treatment of acute fever. The Applicant also conducted an active-controlled, 
randomized, double-blind study to support the efficacy, which is included in the clinical study 
section of the proposed label.  Although I have included my review of the active-controlled 
study, this study is supportive and not needed for making a final regulatory decision.  
 

1.2 Brief Overview of Clinical Studies 
 
The Applicant conducted the two Phase 3 studies in healthy adult males to support the efficacy 
of 1000 mg intravenous acetaminophen (IV APAP) in the treatment of fever. Both studies were 
randomized, single-dose, single-site, double-blind and parallel-group studies conducted in 
subjects with reference standard endotoxin induced fever.  
 
Study CPI-APF-302 was the placebo-controlled study. The Applicant’s stated primary objective 
was to assess the antipyretic efficacy over 6 hours of a single dose of IV APAP compared with 
IV placebo in the treatment of fever induced by a standard dose of endotoxin.  The primary 
endpoint was the time-weighted sum of temperature difference from baseline during the 6 hours 
post-dose (WSTD6). The primary endpoint was analyzed using an analysis of covariance model 
with baseline temperature as the covariate. The efficacy population included all dosed subjects. 
 
Study CPI-APF-303 used a double-dummy design with oral (PO) acetaminophen 1000 mg as the 
active control. The Applicant’s stated primary objective was to assess the rapidity of onset of 
antipyretic effect and the efficacy of a single dose of IV acetaminophen versus PO 
acetaminophen in the treatment of fever induced by a standard dose of endotoxin. The primary 
endpoint was the time-weighted sum of temperature difference from baseline during the 2 hours 
post-dose, analyzed using an analysis of covariance model with baseline temperature as the 
covariate. The Applicant’s efficacy population included all dosed subjects who didn’t vomit 
within two hours after oral dose.   

 
1.3 Statistical Issues and Findings 

 
There were no statistical issues identified for Study CPI-APF-302.  
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The Applicant’s analysis population in Study CPI-APF-303 was not appropriate. The efficacy 
population should not have excluded dosed subjects who vomited with two hours after PO 
medication. I conducted an analysis including these subjects, and the conclusions remained 
unchanged. 
 
 
2. INTRODUCTION 
 

2.1 Overview 
 
Acetaminophen is a widely used analgesic and antipyretic. Oral acetaminophen was approved in 
the United States in 1951. The intravenous (IV) formulation of acetaminophen was first 
developed by Bristol-Myers Squibb and has been approved for use in European since 2001. The 
Applicant attained the commercialization rights to IV APAP in North American from BMS in 
2006.  
 
The clinical development program was discussed between the Applicant and the Division under 
IND 58,362.  At the End-of-Phase 2 meeting on August 14, 2006, the requirements of a pediatric 
development program were discussed. The Division stated the following in the post-meeting 
note: 
 

Post meeting note: Multiple-dose safety data in appropriate pediatric populations 
will be required as long as the relative PK of parenteral acetaminophen and oral 
acetaminophen are different in these patients. Efficacy may be supported to an 
extent based on the similarity of the PK characteristics. However, as with adult 
patients, if the PK curve is shifted to the left in pediatric patients, adequate 
efficacy and safety in pediatric patients must be supported through clinical trial 
data rather than by bridging to prior findings of efficacy with the oral product.  

 
In March 2008, the Applicant submitted a clinical development plan designed to support the pain 
and fever indications. The Applicant proposed a single pivotal Phase 3 study (CPI-APF-302) to 
support the fever indication. The Applicant also proposed a supportive Phase 3 study using PO 
acetaminophen as the active control. In the letter sent to the Applicant on July 21, 2008, the 
Division stated that the clinical development plan was sufficient to support submission of a 
NDA. In addition, he Division agreed that the basis of approval of IV APAP for pediatric 
indication of fever could be obtained via bridging adult efficacy data with the pediatric PK and 
safety data. 
 
The Applicant changed the primary efficacy endpoint of the supportive study prior to the 
database lock based on the results from Study CPI-APF-302. The original endpoint was time to 
reduction in temperature of 1.5 °C. I didn’t find any communications regarding the change of 
primary efficacy endpoint. 
 

2.2 Data Sources 
 
The statistical review is based on data submitted for studies CPI-APF-302 and CPI-APF-303.  
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The submitted data can be found at \\Cdsesub1\evsprod\NDA022450\0000\m5\datasets. The 
Applicant submitted SDTM and analysis-ready datasets.  
 
 
3. STATISTICAL EVALUATION 

 
3.1 Evaluation of Efficacy 

3.1.1 Study CPI-APF-302 
 

Study Design and Endpoints 
 
This study was designed to evaluate the single-dose efficacy of 1000 mg IV APAP in the 
treatment of healthy adult males with reference standard endotoxin (RSE) induced fever 
compared to placebo.  
 
Following an overnight observation period, subjects were administered a RSE test dose to 
confirm the absence of worrisome responses. Subjects were then given RSE 4ng/kg body weight 
IV. Subjects who failed to achieve a temperature of 38.6 °C within four hours of the RSE dose 
were excluded from further study participation. Eligible subjects were randomized in a 1:1 ratio 
to either IV APAP or placebo.    

 
Temperature was recorded at the following time points relative to T0 (start of IV study 
medication infusion): T5, T10, T15, T20, T25, T30, T40, T50, T60, T75, T90, T105, T120, 
T150, T180, T210, T240, T270, T300, T330, and T360 minutes. Subjects were asked to provide 
a global evaluation of the treatment based on a 4-point categorical scale at the time of study 
termination. 
 
Subjects had access to rescue medication throughout the study. Temperature was recorded just 
prior to taking rescue medication. 
 
The primary efficacy endpoint was the time-weighted sum of temperature difference from 
baseline during the 6 hours post-dose (WSTD6). The secondary endpoints included WSTD3, 
maximum temperature reduction during the period from T0 to T360 minutes, subject’s global 
assessment, and percentage of subjects with temperature < 38 °C at any time point from T0 to 
T360 minutes.  

 
Patient Disposition, Demographic and Baseline Characteristics 
 

A total of 60 subjects were randomized and received study medication, 31 subjects to the IV 
APAP group and 29 subjects to the placebo group. There were four subjects who discontinued 
early, two subjects from each treatment group. The four subjects discontinued because of the 
need for rescue medication. 
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All of the enrolled subjects were males no older than 55 years. The demographic and baseline 
characteristics were balanced across treatment groups.  The majority of the subjects were 
Caucasian (76% of the placebo group, 74% of the IV APAP group). The mean age was 30. The 
detailed demographic and baseline characteristics are provided in the appendix. 

 
Statistical Methodologies 
 

The primary efficacy endpoint, WSTD6, was analyzed using an analysis of covariance 
(ANCOVA) model with treatment as a factor and baseline temperature at T0 as the covariate. 
The primary efficacy population was the modified intent-to-treat (mITT) population, defined as 
all randomized subjects who received a complete dose of study medication. 
 
For subjects with any missing temperature assessment following study medication administration 
and prior to receiving rescue medication, the last non-missing measured temperature was carried 
forward. For subjects who received rescue medication, the worst measured temperature was 
carried forward from the time the rescue medication was requested.  
 
The Applicant performed the primary efficacy analysis disregarding efficacy evaluations 
obtained after the time of rescue medication request. The Applicant did additional analyses 
including data after the rescue medication request. 
 
Continuous secondary endpoints, WSTD3 and maximum temperature reduction from T0 to 
T360, were analyzed using the same model as the one for the primary endpoint. The subjects’ 
global assessment was analyzed using the Cochran-Mantel-Haenszel (CMH) method. The 
percentage of subjects with temperature <38 ºC at any time point was analyzed using Pearson’s 
chi-square test.      
 

Results and Conclusions 
 
I replicated the Applicant’s primary and secondary efficacy results.  
 
Table 1 shows the summary statistics and analysis results from the primary analysis. The 
analysis result was statistically in favor of IV APAP. The analyses including data obtained after 
the request of rescue medication resulted in similar findings. The least square mean difference in 
the table is the difference between group-means controlling for the baseline temperature.     
 

Table 1: Primary Efficacy Results (Study CPI-APF-302) 

Summary Statistics (ºC) 
Placebo 

N=29 
IV APAP 

N=31 
MEAN (SD) -0.7 ( 3.3) -3.7 ( 3.6) 
MEDIAN -1.2 -3.7 
MIN, MAX -10.0, 8.2 -9.8, 5.5 
Analysis Results  
Least Square Mean Difference (SE) -2.5 ( 0.6) 
ANCOVA p-value 0.0001 

(Source: Module 5, CPI-APF-302 Study Report, Table 6) 
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The secondary endpoints WSTD3, maximum temperature reduction from T0 to T360 minutes 
and percentage of subjects with temperature < 38 °C at any time point from T0 to T360 minutes 
were all statistically significant favoring IV APAP. There was no multiplicity adjustment for the 
multiple secondary endpoints.   
 
The subjects’ global assessment was not statistically different between the IV APAP group and 
the placebo group. Table 2 presents the analysis results for the subjects’ global assessment. The 
IV APAP group had a higher percentage of subjects with a “Good” score and a lower percentage 
of subjects with a “Fair” score. 
 

Table 2: Efficacy Results: Global Assessment (Study CPI-APF-302) 

Global Assessment 
Placebo 

N=29 
IV APAP 

N=31 
 n (%) n (%) 
Excellent 8 (28) 9 (29) 
Good 10 (35) 16 (52) 
Fair 9 (31) 5 (16) 
Poor 2 (7) 1 (3) 
ANCOVA p-value 0.282 

(Source: Module 5, CPI-APF-302 Study Report, Table 10) 
 
The change in temperature from baseline at each assessment time point from T5 to T360 minutes 
was analyzed using ANCOVA models similar to the primary efficacy analysis. The 
corresponding results are shown in Table 3. There were no multiplicity adjustments for the p-
values.  
 
Figure 1 shows the observed mean temperature by time point for each treatment group. The red 
line denotes the curve for the IV APAP group and the blue dotted line represents the placebo 
group. There is clear separation between the temperature curves after 30 minutes. 
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Table 3: Efficacy Results: Change in Temperature from Baseline (Study PI-APF-302) 

 
(Source: Module 5, CPI-APF-302 Study Report, Table 12) 

 
Figure 1: Mean Temperature (°C) Curve by Time (Study CPI-APF-302) 
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3.1.2 Study CPI-APF-303 
 

Study Design and Endpoints 
 
The study design was very similar to that of Study CPI-APF-302. However, this study used a 
double-dummy design. All subjects received both IV and PO medications. This study used PO 
acetaminophen 1000 mg as the active control. 
 
Subjects who failed to achieve a temperature of 38.6 °C within four hours of the RSE dose were 
excluded from further study participation. Eligible subjects were randomized with 1:1 ratio to 
either IV APAP or PO acetaminophen group.    

 
Temperature was recorded at the following time points relative to T0 (start of IV study 
medication infusion): T5, T10, T15, T20, T25, T30, T40, T50, T60, T75, T90, T105, T120, 
T150, T180, T210, T240, T270, T300, T330, and T360 minutes. Subjects were asked to provide 
a global evaluation of the treatment based on a 4-point categorical scale at the time of study 
termination.  
 
Subjects had access to rescue medication throughout the study. Temperature was recorded just 
prior to taking rescue medication. 
 
The primary efficacy endpoint was WSTD2. The original endpoint was time to reduction in 
temperature of 1.5 °C, but the Applicant elected to modify the primary endpoint to WSTD2 prior 
to the database lock based on the results of the pivotal study CPI-APF-302, which, the Applicant 
stated, showed the temperature response was very different from predicted using historically-
based modeling.  
 

Patient Disposition, Demographic and Baseline Characteristics 
 
A total of 105 male subjects were randomized and received study medication, 54 subjects to the 
IV APAP group and 51 subjects to the PO acetaminophen group. There were 24 subjects who 
vomited within two hours of PO medication, including nine subjects in the IV APAP group and 
15 subjects in the PO acetaminophen group. These 24 subjects were not included in the 
Applicant’s efficacy analyses. 
 
The demographic and baseline characteristics were balanced across treatment groups. The 
majority of the randomized subjects were white or Caucasian (80% of the IV APAP group, 84% 
of the PO acetaminophen group). The mean ages of the randomized subjects in IV APAP and PO 
acetaminophen were 33 and 31 years, respectively. There was only one subject older than 58 
years. The detailed demographic and baseline characteristics for subjects in the Applicant’s 
efficacy population are provided in the appendix. 
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Statistical Methodologies 
 

The primary efficacy endpoint, WSTD2, was analyzed using an ANCOVA model with treatment 
as a factor and baseline temperature at T0 as the covariate. The primary efficacy population was 
the modified intent-to-treat (mITT) population, defined as all randomized subjects who received 
one full dose of IV and PO medication and didn’t vomit within two hours of PO medication. 
 

Results and Conclusions 
 
I replicated the Applicant’s primary efficacy results.  
 
Table 4 shows the summary statistics and analysis result from ANCOVA for WSTD2 using the 
Applicant’s mITT population. The analysis result was statistically in favor of IV APAP. 

 
Table 4: Primary Efficacy Results (Study CPI-APF-303) 

Summary Statistics (ºC) 
PO Acetaminophen 

N=36 
IV APAP 

N=45 
MEAN (SD) 0.6 (0.6) 0.3 (0.4) 
MEDIAN 0.7 0.3 
MIN, MAX -0.5, 1.6 -0.5, 1.1 
Analysis Results  
Least Square Mean Difference (SE) -0.3 (0.1) 
ANCOVA p-value 0.0039 

(Source: Module 5, CPI-APF-303 Study Report, Table 7) 
 

The Applicant’s efficacy population excluded 24 subjects who vomited within 2 hours of PO 
medication, which was not appropriate. To check the sensitivity of the primary efficacy result to 
the definition of the efficacy population, I did analyses including all randomized subjects using 
both last observation carried forward and baseline observation carried forward imputation 
methods for missing fever assessment. My sensitivity analyses were in favor of IV APAP.    
 
Figure 2 shows the mean temperature by time point for each treatment group for all randomized 
subjects. The red line denotes the curve for the IV APAP group and the blue dotted line 
represents the PO acetaminophen group. There is a separation in favor of IV APAP between the 
temperature curves from T20 to T120 minutes. However, the PO acetaminophen group had a 
mean lower temperature after T180 minutes.  
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Figure 2: Mean Temperature Curve (°C) by Time (Study CPI-APF-303) 

 
 

 
3.2 Evaluation of Safety 

 
The evaluation of the safety data was conducted by Dr. Jacqueline Spaulding. The reader is 
referred to Dr. Spaulding’s review for information regarding the adverse event profile. 
 
 
4.  FINDINGS IN SPECIAL/SUBGROUP POPULATIONS 

 
All subjects enrolled in the two studies were healthy males. All of the subjects in Study CPI-
APF-302 study were no older than 55 years. There was only one subject in Study CPI-APF-303 
study older than 58 years. Thus, the Applicant did not conduct subgroup analyses for gender and 
age. The Applicant stated that review of the individual subject data showed that temperature 
reductions in non-Caucasian subjects were comparable to Caucasian subjects in each study.   
 
I did subgroup analysis by race for the primary endpoint WSTD6 for Study CPI-APF-302. Table 
5 presents the summary statistics by race for each treatment group. The results are consistently in 
favor of IV APAP in each race group.    
 

Table 5: Primary Efficacy Results by Race (Study CPI-APF-302) 
 Placebo IV APA 
Endpoint (WSTD 6) n Mean (SD) n Mean (SD) 
    Race     
       Caucasian 22 -1.1 (2.9) 23 -3.6 (3.9) 
        Non-Caucasian and Other 7 0.5 (4.3) 8 -4.1 (2.7) 

 
The subgroup analysis by race for the primary endpoint WSTD2 for Study CPI-APF-303 
supported IV APAP.  
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5. SUMMARY AND CONCLUSIONS 
 

5.1 Statistical Issues and Collective Evidence 
 
There were no statistical issues in the placebo-controlled study.  In terms of the primary efficacy 
endpoint WSTD6, there was a statistically significant difference when comparing IV APAP to 
placebo.  The results demonstrated the efficacy of IV APAP in reducing fever.   
 
The analysis result in the active-controlled study demonstrated that IV APAP was superior to PO 
acetaminophen in average temperature reduction through two hours after dose. There was no 
evidence that IV APAP was better than PO acetaminophen beyond two hours.  

 
 
5.2 Conclusions and Recommendations 
 

The analysis result in the single placebo-controlled study demonstrated that IV APAP was 
statistically superior to placebo in the average temperature reduction through 6 hours.  
 
5.2.1 Labeling 
 
The sponsor submitted the following wording for the fever indication in the draft Label: 
 
 

 

 

 

(b) (4)
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 Summary of Demographics and Baseline Characteristics  
 
Study CPI-APF-302 (Source: Clinical Study Report) 
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Study CPI-APF-303 (Source: Clinical Study Report) 
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