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Renal Impairment:

Dose adjustment of Dyloject is not needed in patients with renal impairment.  Mild to 
moderate renal impairment did not alter the pharmacokinetics of diclofenac.  Based on 
previously known information from Cataflam, PK of orally administered diclofenac did 
not change in patients with mild, moderate or severe renal impairment.  On the other 
hand, HPβCD pharmacokinetics is significantly affected by mild to moderate renal 
function.  However, the dose of HPβCD in Dyloject (333 mg) compared to Sporanox is 
significantly low (8 gm).  Even with severe renal impairment, the systemic exposure to 
HPβCD following IV injection of Dyloject may be low compared to previously know 
clinical experience with Sporanox. 

Hepatic Impairment:  

Diclofenac is eliminated through metabolism and subsequent urinary and biliary 
excretion of the glucuronide and the sulfate conjugates of the metabolites. Little or no 
free unchanged diclofenac is excreted in the urine. Approximately 65% of the dose is 
excreted in the urine, and approximately 35% in the bile as conjugates of unchanged 
diclofenac plus metabolites. The terminal half-life of unchanged diclofenac is 
approximately 1 hour.  This information is highly indicative of diclofenac being a drug 
with high hepatic extraction.  Such drugs’ disposition is potentially affected in situations 
where decrease in hepatic blood flow is anticipated, as is the case with hepatic 
impairment.   

Lill J.S. et.al (J. Clin. Pharmacol. 2000; 40(3):250-7) investigated the effect of alcoholic 
cirrhosis on pharmacokinetics of orally administered diclofenac buffered powder (150 mg 
in 100 mL water).  Subjects with alcoholic cirrhosis had a mean ± SD diclofenac AUC 
value (19,114 ± 6806 ng.h/ml) which is ~3-fold higher compared to healthy subjects 
(7008 ± 2006 ng.h/ml).   Hence, caution should be exercised when using Dyloject in 
patients with any degree of hepatic impairment.  Considerations for Dyloject use in 
patients with moderate to severe hepatic impairment include:  

• Peak plasma diclofenac levels with IV 18.75 mg & 37.5 mg Dyloject are 2.5 & 5-
fold higher than oral, respectively. 

• Systemic exposure of diclofenac following Dyloject 37.5 mg is ~20 -30% higher 
than orally administered 50 mg dose of Cataflam. 

• Pharmacokinetics of Dyloject are similar in subjects with mild hepatic impairment 
compared to healthy subjects.  

• Subjects with alcoholic cirrhosis had a ~3-fold higher AUC compared to healthy 
subjects following oral administration of diclofenac sodium. 

• Lack of PK and safety data of IV Dyloject in patients with moderate to severe 
hepatic impairment 

• “Hepatic Effects” of diclofenac/NSAID class labeling described in Cataflam 
label.  Although, these observations have not risen to the level of a boxed 
warning.  In addition, the proposed duration of administration is over a few days 
while recovering from surgery and considerably shorter than the chronic therapies 
requiring oral diclofenac use for treatment of chronic pain indications.  
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Clinical reviewer, Dr. Rosemarie Neuner, indicated that there was adequate clinical 
safety data to support use of 37.5 mg dose in mild hepatic impairment from study # DFC-
010.  In conclusion, patients with mild hepatic impairment can be given Dyloject 37.5 
mg.  As recommended in Cataflam label, and to be consistent with the hepatic 
impairment guidance, patients with moderate and severe hepatic impairment may receive 
reduced doses of Dyloject over the proposed short term use.   

Age:

From a pharmacokinetic perspective, dose adjustment of Dyloject is not needed with 
regard to age of a patient.  Pharmacokinetics of Dyloject was evaluated in young adults in 
weight-based cohort with 37.5 mg dose compared to elderly patients receiving 18.75 mg 
dose.  However, it should be noted that significant number of elderly (>65 yrs) age were 
administered 18.75 mg dose in DFC-005.  Clinical experience with 18.75 mg dose in 
elderly should be described in “Section 8.5: Geriatrics”. 

Platelet function study: 

Sponsor conducted a clinical study (DFC-007) to evaluate the potential for Dyloject to 
affect platelet function.  The study results seem to indicate that Dyloject 37.5 mg and 
Cataflam (50 mg) have quantitatively less of an effect on platelet function compared to 
ketorolac (IV 30 mg) and aspirin (325 mg).  However, clinical significance of this 
observation remains unknown.  As such, all NSAID’s, including Cataflam, carry a class 
label “Precaution” related to “Hematological effects” reading as follows: 

“NSAIDs inhibit platelet aggregation and have been shown to prolong bleeding time in some 
patients. Unlike aspirin, their effect on platelet function is quantitatively less, of shorter duration, 
and reversible. Patients receiving Cataflam who may be adversely affected by alterations in 
platelet function, such as those with coagulation disorders or patients receiving anticoagulants, 
should be carefully monitored.” 

The study results partially (reversibility of effect is not addressed) confirm the NSAID 
class labeling language for Dyloject and Cataflam.  Hence, a description of the study 
results in “Clinical Pharmacology, 12.2 Pharmacodynamics” section does not add value 
to the product label in terms of better informing the practitioner.   

Sponsor conducted at TQT study which ruled out the potential for Dyloject to caution 
QT-prolongation. 

Overall, the submission is acceptable from a clinical pharmacology perspective. 
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pharmacokinetics of HPβCD when administered as Dyloject compared to Sporanox® 
in healthy adult volunteers. 

• One safety, tolerability and platelet function study (DFC-007): An open-label, 
randomized, single-dose, 4-treatment cross-over study to evaluate platelet function in 
healthy adult male volunteers following administration of intravenous diclofenac 
sodium (Dyloject 37.5 mg), oral diclofenac potassium (Cataflam® 50 mg), 
intravenous ketorolac tromethamine (30 mg) and oral acetylsalicylic acid (325 mg). 

• One thorough QT study (DFC-011):  A randomized, single-dose, comparative, 
positive- and placebo-controlled, 4-way, 4-period, cross-over study to evaluate the 
effect of Dyloject on QTc intervals in healthy subjects. 

• One single-dose Janssen HPβCD supportive study in subjects with renal insufficiency 
(N130310): Previously reviewed under NDA 20-966 for Sporanox.  

• One dose-response single dose study (DFC-002): Randomized, parallel group, dose-
controlled trial for dose finding in subjects following oral surgery with moderate to 
severe postsurgical pain. 

Following the dose-response evaluation in study DFC-002, the sponsor conducted two 
adequate well controlled multiple dose efficacy studies using IV ketorolac tromethamine 
as active control. 

• Efficacy Study DFC-004: Randomized, parallel group, dose-controlled trial in 
subjects with moderate to severe pain following abdominal or pelvic surgery  

• Efficacy Study DFC-005: Randomized, trial in subjects with moderate to severe 
pain following orthopedic surgery 

2. What are the clinical response endpoints and what is the basis for selecting 
the response endpoints, and how are they measured in clinical pharmacology and 
clinical studies? 

The primary efficacy endpoint in analgesic clinical trials (DFC-004 & DFC-005) and 
clinical pharmacology study (DFC-002) is Sum of Pain Intensity Difference (SPID) over 
a treatment period.  Substantial literature on analgesic methodology supports an approach 
in which distinct assessments of pain intensity and pain relief are performed, based upon 
both continuous and categorical measures, followed by construction of cumulative 
measures (e.g., sum of the pain intensity differences [SPID] and total pain relief score 
[TOTPAR], respectively) over intervals of interest.  Reviews on the assessment of acute 
postoperative pain and its relief indicate that the 0-100 mm VAS is a valid, sensitive, and 
reliable instrument for assessment of both postoperative pain intensity and pain relief 
(Siegel C. et. al., J. Clin. Pharm. 1989, 29:1017-1025; Laska E.M. et. al., Clin. Pharm. 
Ther. 1991, 49(1): 1-5.). 

3.  Are the active moieties in the plasma (or other biological fluid) appropriately 
identified and measured to assess pharmacokinetic parameters and exposure 
response relationships? 

Systemic exposure of diclofenac and HPβCD were appropriately measured in all PK 
studies to appropriately assess PK parameters.  However, exposure-response relationship 
could not be assessed as blood samples were not collected in the dose-response clinical 
pharmacology study (DFC-002) or the two pivotal clinical trials (DFC-004 & DFC-005).  
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Dose-response characteristics could be assessed in dose-finding study DFC-002 and 
clinical trial DFC-004. 

4.  Exposure-response  

a) What are the characteristics of dose-response for efficacy?  If relevant, indicate 
the time to the onset and offset of the clinical endpoint. 

Dose-response study DFC#002, indicates that single dose of 18.75, 37.5, and 75 mg 
Dyloject could provide meaningful pain relief starting about 30 minutes after 
administration.  The durations of analgesic effect for the responder population (MPR) as 
determined by subtracting time to onset (median TMPR) from median TTR were ~6 hours 
for Dyloject 18.75, 37.5, and 75 mg, respectively. A shallow dose-response (no great 
incremental benefit with increasing dose) is noted in dental pain model following 6 hours 
after treatment.  Clinical trial in abdominal pain patients suggests a dose-related 
increase in efficacy at 48 hours following treatment between 18.75 and 37.5 mg doses.    

Dose-response noted in study # DFC-002 provides the basis for dose-selection in pivotal 
clinical trials (DFC#004 and DFC#005).  Study # DFC-002 was a phase 2, randomized, 
double-blind, placebo-controlled, parallel-dose group (7-arms) trial for dose finding in 
subjects following oral surgery with moderate to severe postsurgical pain. 

• The primary objective of this study was to assess the dose-response of 5 dose levels 
of IV diclofenac (3.75, 9.4, 18.75, 37.5 and 75 mg) and IV placebo and IV ketorolac 
tromethamine as comparators (all treatments were single dose). 

• Patients with postsurgical (dental) pain (N=51 per arm) were  
– Male or female between 18 – 65 years of age 
– Undergoing removal of 1 or more third molars 
– Had moderate to severe pain within 6 hours after completion of surgery (Pain 

VAS  50 mm on 100 mm scale) 
– Generally in good health 

• Pain Assessment: Visual Analog Scale (VAS) for pain relief and pain intensity and 
categorical pain relief by each patient  

– Were assessed at baseline (time 0: only) at 5, 15, 30 and 45 minutes, and 1, 
1.5, 2, 3, 4, 5, 6, 7, 8 (In clinic) 

– Were noted in Diary at 10, 12, and 24 hours after administration of study 
medication and immediately prior to the first dose of rescue medication. 

Dose-Response (efficacy/pain relief):  

Pain relief scores for ketorolac and all doses of Dyloject increased rapidly within the first 
hour, and, with the exception of Dyloject 3.75 mg, remained greater than placebo for 8 
hours following administration of study drug. Dyloject 37.5 mg had the greatest mean 
pain relief scores from 30 minutes through 2 hours post dose, and ketorolac 30 mg had 
the greatest scores from 3 hours through 10 hours post dose; however, pain relief scores 
for all active treatment groups appeared to be declining monotonically beyond 3 hours.  
Statistically significant separation from placebo (p<0.05) occurred at 5 minutes following 
drug administration for patients in the Dyloject 37.5 and 75 mg treatment groups. At 15 
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Figure: Sum of Pain Intensity Difference (SPID) in terms of duration (2, 4, 6, and 8 
hours) following treatment with Dyloject (Dose = 3.75, 9.4, 18.75, 37.5 and 75 mg) or 
Placebo (dose =0).  

Onset and Duration of Action: Patients were given two stopwatches and were 
instructed to stop the first stopwatch at Time for Perceptible Pain Relief (TPPR) and the 
second stopwatch at Time for Meaningful Pain Relief (TMPR).   In this single dose 
study, the median TMPR for all treatments of Dyloject was approximately 30 minutes.  
The durations of analgesic effect for the responder population (30% reduction in Pain 
Intensity) as determined by subtracting time to onset (median TMPR) from median TTR 
were 5 hours 47 minutes, 6 hours 16 minutes and 5 hours 8 minutes for Dyloject 18.75, 
37.5, and 75 mg, respectively. 

Based on the observed dose-response, sponsor conducted two Phase III clinical trials in 
patients undergoing abdominal surgery and requiring analgesic medication for more than 
a single dose (major limitation for the dose-finding study # DFC-002).   
Phase III Clinical Trials:  
Study DFC-004 was a Phase 3, multicenter multiple-dose, multiple-day, randomized, 
double-blind, 4-arm, active- and placebo-controlled, parallel-group study designed to 
assess the analgesic efficacy and safety of fixed-dose, fixed-schedule, IV dosing of 
Dyloject (18.75 and 37.5 mg) compared with placebo and ketorolac tromethamine 30 mg 
in male and female subjects, 18-65 years of age and with a body weight of > 50 kg, who 
had acute moderate to severe pain (>50 mm as measured on a 0-100 mm VAS) within 6 
hours following abdominal or pelvic surgery.  

Study DFC-005 was the second Phase 3, multicenter, randomized, double-blind, 3-arm, 
active-and placebo-controlled study of fixed-dose, fixed-schedule, repeated intermittent 
dosing (minimum of 24 hours) of 37.5 mg intravenous (IV) Dyloject every 6 hours, 30 
mg IV ketorolac tromethamine every 6 hours, or placebo every 6 hours, in subjects with 
acute moderate to severe postsurgical pain following elective general orthopedic surgery.  
Subjects were to receive a reduced dose of 18.75 mg Dyloject or ketorolac tromethamine 
(15 mg) if they met the following criteria: weight <50 kg; >65 years of age (n=45 
received Dyloject); elevated NSAID-related gastrointestinal risk; moderate hepatic 
impairment (Child-Pugh score of 6-9, n=3 received Dyloject); or moderate renal 

APPEARS THIS WAY ON 
ORIGINAL
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impairment (serum creatinine 1.9-3.0 mg/dL). Subjects weighing 95 kg were to receive 
DIC075V 50 mg or ketorolac tromethamine 30 mg as appropriate.   
Subjects received study treatment every 6 hours for a minimum of 48 hours and up to 5  
days. Rescue medication (IV morphine) was available, but subjects were encouraged to 
wait at least 30 minutes after the initial dose of study medication.  
Subjects received study treatment every 6 hours for a minimum of 48 hours and up to 5 
days. Rescue medication (IV morphine) was available, but subjects were encouraged to 
wait at least 30 minutes after the initial dose of study medication.   

The primary measure of efficacy was SPID over the 0-48 hour time interval.  In study # 
DFC-004, SPID results (mean mm.hours ± SD) over 0-48 hours demonstrated that 
Dyloject 18.75 mg (1304 ± 1029; p=0.0316) and 37.5 mg (1574 ± 1060; p=0.0001), and 
ketorolac tromethamine 30 mg (1583 ± 983; p<0.0001) were all statistically superior to 
placebo (936 ± 1077).   

There was a dose-related increase in clinical response (SPID) with increasing doses of 
Dyloject from 0 mg through 37.5 mg.  See additional discussion on SPID48 in weight 
based subgroups in section “2.3 Intrinsic Factors”.     

Table: Efficacy and Dose-Response - Sum of the Pain Intensity Differences Over 0-
48 Hours. 

 

 

 

 

 

In study # DFC-005, clinical efficacy was measured over a period of up to 120 hours.  As 
shown in the figure below, Dyloject and Ketorolac tromethamine produced significantly 
higher clinical response (SPID) compared to Placebo.  See additional discussion on 
SPID48 in weight based subgroups in section “2.3 Intrinsic Factors”.     
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Onset and Duration of Pain Relief: In study # DFC-004, the median TMPR was 43 
minutes in the ketorolac tromethamine 30 mg group versus 2 hours 6 minutes in the 
placebo group; the difference between these groups was statistically significant (p = 
0.0114). The median TMPR was 61 minutes in the Dyloject 18.75 mg group and 41 
minutes in the Dyloject 37.5 mg group; the differences between these groups and placebo 
were not statistically significant.  In study#DFC-005, the TMPR for Dyloject (p<0.0001) 
and ketorolac tromethamine (p=0.0019) treatment groups as compared with placebo at 
41.6 minutes and 42.5 minutes, respectively.   

As shown in the figure below, improvement in percent pain change compared to baseline 
is noted at the assessment time scheduled shortly after administration of Dyloject and 
ketorolac IV administration.  In other words, maximum average pain change occurs a few 
hours after each dose and clinical response decreases with the drug levels by the end of 
the six hour interval (not shown in this figure).  Improvement in pain change is noted in 
placebo group by 48 hours potentially due to improvement in patient health post-surgery.  
Greater average pain relief is noted following drug treatment at the end of 48 hours.  
There is no apparent difference in pain change at 48 hours between the two Dyloject dose 
groups.  See additional discussion on pain change in weight based subgroups in section 
“2.3 Intrinsic Factors”.     

Figure: Time course profile of pain change expressed as % change in baseline 
followed treatment with Placebo (Circles), Dyloject 18.75 mg (Diamonds), Dyloject 
37.5 mg (Squares) and Ketorolac tromethamine 30 mg IV (Triangles). 

 

b) What are the characteristics of the exposure-response relationships (dose-
response, concentration-response) for safety?   

Over the short duration (2 -5 days) of clinical evaluation, there was no dose-related 
increase in adverse events.   
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Safety of Dyloject following single dose of up to 75 mg was evaluated in study 
DFC#002.  The major adverse events, nausea, headache & dry socket, did not increase 
with increased dose. 

Table: Number of Patients with >5% Treatment-emergent Adverse Events by 
Treatment Group (Safety Population) 

 

Safety of Dyloject 18.75 mg and 37.5 mg was evaluated in study DFC-004.  Only two 
subjects experienced treatment-related severe nausea and vomiting following Dyloject 
18.75 mg dose.  There was no dose-relationship in the frequency of adverse events.  Most 
frequently (4%) reported treatment emergent adverse events included injection site 
irritation, and nausea.   

c) Does this drug prolong the QT or QTc interval?

No significant QT prolongation effect of Dyloject (37.5 mg and 75 mg) was detected in 
this TQT study.  

Sponsor conducted a TQT study (DFC-011), a randomized, double-blind, placebo-
controlled and open label active-controlled, four-period crossover study to thoroughly 
assess QT prolongation effects of Dyloject.  Seventy healthy subjects received Dyloject 
37.5 mg, Dyloject 75 mg, moxifloxicin 400 mg (active control), and placebo. The largest 
upper bounds of the 2-sided 90% CI for the mean difference between Dyloject (37.5 mg 
and 75 mg) and placebo were below 10 ms, the threshold for regulatory concern as 
described in ICH E14 guidelines. For additional details, see review by QT-IRT team 
dated April 19, 2010.  
Table: The point estimates and the 90% CIs corresponding to the largest upper 
bounds for Dyloject (37.5 mg and 75 mg) and the largest lower bound for 
moxifloxicin 400 mg (FDA analysis) 
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5. What are the PK characteristics of the drug and its major metabolite? 

a) What are the single dose and multiple dose PK parameters? 
After IV bolus administration, peak plasma levels are noted obviously at the first time 
point (5 mins) for blood sample collection, followed by a first order rate decrease in 
plasma levels with a half-life of 1.2 -2.4 hrs.   
-Without dose normalization (observed values),  
a) As is the case with most IV bolus injections, peak plasma levels of diclofenac with 
Dyloject 18.75 mg and 37.5 mg were 2.5- and 5-fold higher compared orally 
administered diclofenac sodium 50 mg tablet Cataflam. 
b) Systemic exposure (AUC0-inf) of diclofenac following IV injection of 18.75 mg dose 
was lower by ~40 % compared to Cataflam.  
c) Systemic exposure (AUC0-inf) of diclofenac following IV injection of 37.5 mg dose 
was higher by ~20 - 30% compared to Cataflam.   
-With dose normalization: 
The absolute bioavailability of reference drug oral Cataflam 50 mg was 66% when compared 
with the recommended IV dose of Dyloject 37.5 mg.  The previously reported absolute 
bioavailability of oral diclofenac in the prescribing information for Cataflam is 55% (CV 
40%).  

Table: Diclofenac PK parameters (mean±SD, n=36) following single dose (Study # 
DFC-006 & DFC-011):  

 

 

 

 

 

 Study # DFC-006 Study # DFC-011 

Parameter Cataflam 50 mg Dyloject 18.75 mg Dyloject 37.5 mg Dyloject 37.5 
mg 

Dyloject 75 
mg 

Cmax(ng/mL) 1,246 ± 732 (36) 2,904 ± 661 (36) 6,031 ± 1178 (36) 6,493± 1,363 
(70) 

12,102 ± 
2,146 (70) 

Tmax (h) 1.50 (36) 
[0.33 – 3.00] 

0.083 (36) 
[0.083 – 0.150] 

0.083 (36) 
[0.083 – 0.150] 0.083 (70) 0.083 (70) 

AUC(0-t) 
(h.ng/mL) 1,473 ± 488 (36) 866 ± 221 (36) 1,843 ± 394 (36) 1,984 ± 399 

(70) 
3,943 ±788 

(70) 
AUC(inf) 
(h.ng/mL) 1,562 ± 519 (34) 898 ± 231 (33) 1,859 ± 376 (34) 2,017 ± 397 

(66) 
3,967 ±789 

(70) 

λz (h-1) 0.5656 ± 0.1223 
(34) 

0.5221 ± 0.1108 
(33) 

0.4964 ± 0.0788 
(34) 

0.4209 ± 0.075 
(66) 

0.3887 ±0.067 
(70) 

t½(h) 1.28 ± 0.27 (34) 1.39 ± 0.29 (33) 1.44 ± 0.27 (34) 1.70 ± 0.33 
(66) 

1.84 
±0.35(70) 

CL(mL/min) 526 ± 179 (34) 344 ± 87.1 (33) 324 ± 63.0 (34) 299± 57.9 (66) 304 ± 62.1 
(70) 

Vz(L) 57.3 ± 20.4 (34) 40.4 ± 10.1 (33) 40.1 ± 09.8 (34) 43.4 ± 9.32 
(66) 

48.1 
±11.2(70) 
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Diclofenac PK parameters following multiple doses (Study # DFC-006): 

 

 

 

 

 

 

 

 

 

 

b) What are the characteristics of drug distribution? 

Following IV administration of Dyloject, the apparent volume of distribution of 
diclofenac during the terminal elimination phase (VZ) is 40.1 ± 9.77 L.  

The following information is already known about diclofenac administered via different 
routes:  

Diclofenac is more than 99% bound to human serum proteins, primarily albumin. Serum 
binding is constant over the concentration range (0.15-105 mcg/mL) achieved with the 
recommended doses.  Diclofenac diffuses into and out of the synovial fluid. Diffusion 
into the joint occurs when plasma levels are higher than those in the synovial fluid, after 
which the process reverses and synovial fluid levels are higher than plasma levels. It is 
not known whether diffusion into the joint plays a role in the effectiveness of diclofenac. 

HPβCD has a volume of distribution during the terminal elimination phase (Vz) of 21.8 ± 
7.36 L. 

c) What are the characteristics of drug excretion?  

The following information is known about diclofenac metabolism and excretion through 
published literature.   

Five diclofenac metabolites have been identified in human plasma and urine. The 
metabolites include 4'-hydroxy-, 5-hydroxy-, 3'-hydroxy-, 4',5-dihydroxy- and 3'-
hydroxy-4'-methoxy diclofenac. The major diclofenac metabolite, 4'-hydroxy-diclofenac, 
has very weak pharmacologic activity. The formation of 4’-hydroxy diclofenac is 
primarily mediated by CPY2C9. Both diclofenac and its oxidative metabolites undergo 
glucuronidation or sulfation followed by biliary excretion. Acylglucuronidation mediated 
by UGT2B7 and oxidation mediated by CPY2C8 may also play a role in diclofenac 
metabolism. CYP3A4 is responsible for the formation of minor metabolites, 5-hydroxy 
and 3’-hydroxy- diclofenac. In patients with renal dysfunction, peak concentrations of 

 Study # DFC-006 

Parameter Cataflam 50 
mg Dyloject 18.75 mg Dyloject 37.5 mg 

Cmax(ng/mL) 
851 ± 462 

(36)  
3,090 ± 1,029 (36)  5,617 ± 1,799 (36)  

Tmax (h) 1.49 (36)  
[0.00 – 6.00]  

0.083 (36)  
[0.000 – 0.133]  

0.083 (36)  
[0.067 – 0.183]  

AUC(0-t) 
(h ng/mL) 

1,350 ± 601 
(36)  935 ± 203 (36)  1,839 ± 506 (36)  

λz (h-1) 0.2597 ± 
0.0531 (36)  

0.4059 ± 0.1056 
(35)  0.3256 ± 0.0917 (36)  

t½(h) 2.80 ± 0.66 
(36)  1.82 ± 0.48 (35)  2.29 ± 0.63 (36)  

CL(mL/min) 894 ± 1,392 
(36)  325 ± 71.6 (36)  387 ± 394 (36)  

Vz(L) 242 ± 486 
(36)  50.4 ± 14.9 (35)  83.4 ± 127 (36)  
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metabolites 4'-hydroxy-and 5-hydroxy-diclofenac were approximately 50% and 4% of 
the parent compound after single oral dosing compared to 27% and 1% in normal healthy 
subjects.   

Diclofenac is eliminated through metabolism and subsequent urinary and biliary 
excretion of the glucuronide and the sulfate conjugates of the metabolites. Little or no 
free unchanged diclofenac is excreted in the urine. Approximately 65% of the dose is 
excreted in the urine, and approximately 35% in the bile as conjugates of unchanged 
diclofenac plus metabolites. The terminal half-life of unchanged diclofenac is 
approximately 1 hour.   

Metabolism and excretion of HPβCD:  

HPβCD is mainly eliminated through the kidney (~80%-90% of the dose), with a total 
systemic clearance in plasma of 98.0 ± 22.7 mL/min corresponding to glomerular 
filtration.  A small amount of the IV dose might be eliminated by other pathways, most 
likely metabolism. The terminal half-life of HPβCD in plasma is approximately 2.7 ± 1.4 
hours following IV administration of Dyloject 37.5 mg.

d) Based on PK parameters, what is the degree of linearity in the dose-
concentration relationship? 

A dose proportional increase in systemic exposure of diclofenac is noted following single 
dose and multiple dose IV administration of Dyloject.    

As shown in the table above, following IV administration of IV Dyloject, diclofenac 
plasma levels were proportional to the dose.     

e) How do the PK parameters change with time following chronic dosing?   

Plasma levels of diclofenac after fourth dose are similar to that after the first dose.  
Consistent with the short half-life, diclofenac does not accumulate upon repeated 
administration every six hours (See multiple dose PK table above from study # DFC-
006).   

In studies conducted with Sporanox, HPβCD demonstrated no accumulation following 
successive daily doses and the majority of the 8 g dose of HPβCD was eliminated in the 
urine (reviewed under Sporanox NDA 20-966). 

2.3 Intrinsic Factors 

Demographic information of patients recruited in different clinical studies: 

Clinical pharmacology studies: Two clinical pharmacology studies were conducted with 
Dyloject. Study DFC-PK-008 examined the clinical pharmacology and PK of diclofenac 
in elderly and higher weight subjects above 95 kg, and study DFC-PK-009 examined the 
clinical pharmacology and PK of diclofenac and HPβCD in subjects with renal and 
hepatic impairment (See study synopsis in Appendix). Eight subjects with mild renal 
impairment (50  creatinine clearance [CrCl] 80 mL/min), 5 subjects with moderate 
renal impairment (30  CrCl <50 mL/min), 8 subjects with mild hepatic impairment 
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(Child-Pugh Classification A, Score of 5-6 and a bilirubin of 2.5 mg/dl), and 13 
matched healthy controls entered into and completed the study. All subjects received a 
single 37.5 mg dose of DIC075V, containing 333 mg of HPβCD, administered IV over 
15 seconds. Study N130310 evaluated HPβCD PK in Healthy Subjects and in Patients.  
This study was conducted by Janssen Pharmaceutical Research and examined the clinical 
pharmacology and PK of HPβCD in subjects with renal impairment. Reference is made 
to the letter of reference from Johnson and Johnson permitting Javelin access to the 
Sporanox NDA 20-966.  

Clinical Study DFC#004:  The mean age of subjects was approximately 43 years in each 
of the 4 treatment groups.  The majority of subjects in each treatment group were female 
(269 of 331 subjects overall, 81%) and Caucasian (255 subjects, 77%). Overall, mean 
height and weight, respectively, were 167 cm and 84 kg.  With regard to patients with 
bodyweight above 95 kg, there were 19 subjects in placebo group, 21 subjects in 18.75 
mg, 16 subjects in 37.5 mg Dyloject groups, and 26 in ketorolac tromethamine group. 

Clinical Study DFC#005:  Of the 145 subjects who received Dyloject, 65 subjects were 
under 65 years of age with normal hepatic and renal function and between the weight of 
50 to 95 kg, and received a dose of 37.5 mg. Forty-five subjects who were over 65 years 
of age or had impaired renal (only one received Dyloject) or mildly impaired hepatic 
function (only 3 subjects received Dyloject) or were below 50 kg (only five subjects 
received Dyloject) were considered high-risk in this study and received Dyloject 18.75 
mg. Thirty-five subjects in the Dyloject group, 95 kg or greater (95 – 143 kg), received a 
dose of 50 mg. Of the 60 subjects who received ketorolac tromethamine, 42 subjects were 
under 65 years of age with normal hepatic and renal function and received a dose of 30 
mg. According to the dosing recommendations in the approved package insert for 
ketorolac tromethamine, 18 subjects who were over 65 years of age or who had impaired 
renal or impaired hepatic function were considered high-risk and received a dose of 15 
mg. 

For the non-high-risk cohort in the ITT population (125 subjects), the majority of subjects 
in each treatment group were female, (96 subjects, 76.8%) and Caucasian (114 subjects, 
91.2%), with an average age of 47.4 years, ranging from 19 to 65 years old. There were 
no significant differences across the treatment groups for any demographic 
characteristics. 

Relative to the non-high-risk population, the majority of subjects in the high-risk cohort 
were elderly and heavier and had a greater proportion of male subjects. For the high-risk 
cohort in the ITT population (85 subjects), the majority of subjects in each treatment 
group were female, (50 subjects, 58.8%) and Caucasian (79 subjects, 92.9%), with an 
average age of 71.3 years, ranging from 29 to 84 years old. For the high-risk population 
as a whole, there were no significant differences across the treatment groups for any 
demographic characteristics. 

1. What intrinsic factors (age, gender, weight, and organ dysfunction) influence 
exposure and/or response and what is the impact of any differences in 
exposure on the pharmacodynamics?   

(b) 
(4)
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1b) What is the effect of renal impairment on diclofenac and HPβCD 
pharmacokinetics? 

Dose adjustment of Dyloject is not needed in patients with renal impairment.  Mild to 
moderate renal impairment did not alter the pharmacokinetics of diclofenac.  Based on 
previously known information from Cataflam, PK of orally administered diclofenac did 
not change in patients with mild, moderate or severe renal impairment.  On the other 
hand, HPβCD pharmacokinetics is significantly affected by mild to moderate renal 
function.  However, the dose of HPβCD in Dyloject (333 mg) compared to Sporanox is 
significantly low (8 gm).  Even with severe renal impairment, the systemic exposure to 
HPβCD following IV injection of Dyloject may be low compared to previously know 
clinical experience with Sporanox with renal impairment. 

In study # DFC-009, the mean plasma diclofenac concentration-time curves were 
essentially the same for the subjects with mild and moderate renal impairment and the 
matched healthy controls.   

Figure: PK profile of diclofenac following single dose IV injection of Dyloject 37.5 
mg in healthy control subjects (Squares), subjects with mild renal impairment 
(Circles) and moderate renal impairment (Triangles).   

 
The effect of renal impairment on the PK of HPβCD were examined in 2 studies. In study 
# DFC-009, conducted by Javelin, subjects with mild or moderate renal impairment and 
matched healthy controls received a 333 mg dose as a component of Dyloject 37.5 mg. 
In Study N310130, conducted by Janssen subjects with mild, moderate, and severe renal 
impairment and healthy controls received an 8000 mg dose as a component of Sporanox.  
The mean values for CL in healthy volunteers and subjects with mild and moderate renal 
impairment were in good agreement between the 2 studies (See figure below). 

(b) 
(4)
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Figure: Clearance of HPβCD in healthy volunteers (Normal), patients with renal 
impairment (Mild, Moderate, Severe) in two different studies. 

  
Across the two different studies, the systemic exposure of HPβCD following IV 
administration appears to be dose proportional in subjects with mild and moderate renal 
impairment and healthy subjects.  For example, with a 25-fold increase in dose, AUC of 
HPβCD is ~20 – 28-fold higher following administration of 8 gram dose IV compared to 
0.333 gram dose.  Accordingly, assuming dose-proportionality in patients with severe 
renal impairment and adjusting for a dose of 0.333 gm used in DFC-PK-009, the AUC 
for HPβCD would be 500 h·μg/mL following administration of Dyloject 37.5 mg in 
patients with severe renal impairment.  Hence, Dyloject may be used without dose 
adjustment in patients with renal impairment. 

Table: PK parameters of HPβCD following IV administration of Dyloject (Study # 
DFC-009) or Sporanox (study # N310130, NDA 20-966). 

*Average exposure (AUC) in severe renal impairment estimated using the formula AUC = Dose/Clearance. 

 
HPβCD PK Parameters from Study DFC-009 
Dyloject (0.333 gm  HPβCD given IV over 15 

secs)

HPβCD PK Parameters from Study  N310130 
Sporanox (8gm  HPβCD given IV over 60 mins) 

Subject 
type 

Cmax 
(μg/mL

) 

AUC 

(h×μg/mL) t½(h) CL 
(mL/min) 

Cmax 
(μg/mL) 

AUC 

(h×μg/mL) t½(h) CL 
(mL/min) 

Matched 
Controls 

50.3 ± 
7.7 67.3 ± 12.6 3.29 ± 

1.66 85.2 ± 16.5 656 ± 100 1,870 ± 450 2.5 ± 0.8 74.2 ± 14.9 

Mild 
Renal 

Impairme
nt 

60.7 ± 
16.3 

128.3 ± 
91.1 

2.87 ± 
0.69 59.0 ± 31.3 617 ± 129 2,662 ± 

1,188 4.1 ± 2.3 57.8 ± 22.7 

Moderate 
Renal 

Impairme
nt 

52.7 ± 
18.6 

165.7 ± 
60.4 

6.04 ± 
1.94 36.2 ± 10.0 594 ± 147 4,781 ± 

2,260 9.2 ± 8.4 32.2 ± 12.1 

Severe 
Renal 

Impairme
nt 

Not 
Evaluat

ed 
(NE) 

500.4 
Estimated 
Average* 

NE NE 785 ± 96 13,323 ± 
5,250 15.6 ± 6.0 11.1 ± 3.32 
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1c) What is the effect of hepatic impairment on diclofenac and HPβCD 
pharmacokinetics? 

Hepatic Impairment:  
Caution should be exercised when using Dyloject in patients with any degree of hepatic 
impairment.   

Considerations for Dyloject use in patients with hepatic impairment include:  

• Peak plasma diclofenac levels with IV 18.75 mg & 37.5 mg Dyloject are 2.5 & 5-
fold higher than oral, respectively. 

• Systemic exposure of diclofenac following Dyloject 37.5 mg is ~20 -30% higher 
than orally administered 50 mg dose of Cataflam. 

• Pharmacokinetics of Dyloject are similar in subjects with mild hepatic 
impairment compared to healthy subjects.  

• Subjects with alcoholic cirrhosis had a ~3-fold higher AUC compared to healthy 
subjects following oral administration of diclofenac sodium. 

• Lack of PK and safety data of IV Dyloject in patients with moderate to severe 
hepatic impairment 

• “Hepatic Effects” of diclofenac/NSAID class labeling described in Cataflam 
label.

Clinical reviewer, Dr. Rosemarie Neuner, indicated that there was adequate clinical 
safety data to support use of 37.5 mg dose in mild hepatic impairment from study # DFC-
010.  In conclusion, patients with mild hepatic impairment can be given Dyloject 37.5 
mg.  As recommended in Cataflam label, and to be consistent with the hepatic 
impairment guidance, patients with moderate and severe hepatic impairment may receive 
reduced doses of Dyloject over the proposed short term use.   

Diclofenac is eliminated through metabolism and subsequent urinary and biliary 
excretion of the glucuronide and the sulfate conjugates of the metabolites. Little or no 
free unchanged diclofenac is excreted in the urine. Approximately 65% of the dose is 
excreted in the urine, and approximately 35% in the bile as conjugates of unchanged 
diclofenac plus metabolites. The terminal half-life of unchanged diclofenac is 
approximately 1 hour.  This information is highly indicative of diclofenac being a drug 
with high hepatic extraction.  Such drugs’ disposition is potentially affected in situations 
where decrease in hepatic blood flow is anticipated, as is the case with hepatic 
impairment.  That said, PK of diclofenac and HPβCD were not altered following IV 
administration of Dyloject to subjects with mild hepatic impairment (See tables below).  
The PK of Dyloject was evaluated in subjects with mild hepatic impairment as defined by 
Child-Pugh Classification, a score of 5-6 compared with matched healthy subjects DFC-
PK-009.   
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Table: PK of diclofenac following IV administration of 37.5 mg Dyloject in patients 
with mild hepatic impairment and matched control subjects. 

 

 

 

Lill J.S et.al (J. Clin. Pharmacol. 2000; 40(3):250-7) investigated the effect of alcoholic 
cirrhosis on pharmacokinetics of orally administered diclofenac buffered powder (150 mg 
in 100 mL water).  Subjects with alcoholic cirrhosis had a mean ± SD diclofenac AUC 
value (19,114 ± 6806 ng.h/ml) which is ~3-fold higher compared to healthy subjects 
(7008 ± 2006 ng.h/ml).  

Table: Pharmacokinetics of diclofenac and its metabolites following oral administration. 

Impact of moderate and severe hepatic impairment on IV diclofenac remains unknown.  
However, judging by the effect of alcoholic cirrhosis on oral diclofenac PK, higher 
systemic exposure with IV Dyloject can be a possibility.  

Table: PK of HPβCD following IV administration of 37.5 mg Dyloject in patients 
with mild hepatic impairment and matched control subjects. 

 

 

 

 

 

Pharmacokinetics of Dyloject has not been evaluated in patients with moderate to severe 
hepatic impairment patients.  

 

Cmax 
(μg/mL)  

AUC
(h×μg/mL) t½(h)  

CL
(mL/min)  

Matched Controls  5,884 ± 897  1,640 ± 335  1.92 ± 0.28  367 ± 74.7  
Mild Hepatic  
Impairment 5,648 ± 709  1,663 ± 179  1.97 ± 0.67 353 ± 40.7 

Cmax 
(μg/mL) 

AUC
(h×μg/mL) t½(h) CL

(mL/min) 
Matched  
Controls 

40,791 ± 
4,975 

53,651 ± 
11,321 2.28 ± 0.42 107 ± 21.2 

Mild 
Hepatic 

Impairment 

44,813 ± 
14,985 

56,802 ± 
17,412 2.28 ± 0.60 107 ± 33.8 

COPYRIGHT MATERIAL
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1d) What is the effect of age on diclofenac and HPβCD pharmacokinetics? 

Dose adjustment of Dyloject is not needed with regard to age of a patient. 
Pharmacokinetics of Dyloject was evaluated in young adults in weight-based cohort with 
37.5 mg dose compared to elderly patients receiving 18.75 mg dose.  However, it should 
be noted that significant number of elderly (>65 yrs) age were administered 18.75 mg 
dose in study DFC-005.  Clinical experience with 18.75 mg dose in elderly should be 
described in “Section 8.5: Geriatrics”. 

Pharmacokinetics of Dyloject was evaluated in young adults in weight-based cohort with 
37.5 mg dose compared to elderly patients receiving 18.75 mg dose.  The table below 
indicates a dose-proportionally lower systemic exposure in elderly compared to young 
adults.  Hence, pharmacokinetics of diclofenac following IV administration of Dyloject 
appears to be same in different age subjects.  

Table: Summary of diclofenac pharmacokinetic parameters (mean±SD) after single 
intravenous administration of 18.75 mg of Dyloject in age-based cohort. 

1e) What is the effect of Sex on diclofenac and HPβCD pharmacokinetics? 
Plasma diclofenac AUC levels were 30% higher in females compared to males.  
However, this is possibly due to the effect of bodyweight on diclofenac pharmacokinetics.  
In single dose, multiple dose PK studies the bodyweights of females were relatively lower 
compared to males.  Upon bodyweight normalization the difference in clearance and 
volume of distribution disappear.    

In relative bioavailability study # DFC-006 and study #DFC-008, systemic exposure of 
diclofenac was 30% higher in females compared to males.   

 Cmax 
(ng/mL) 

AUC 
(h*ng/mL) 

t½ 
(h) 

CL 
(mL/min) 

Vz 
(L) 

Dose of Dyloject: 
37.5 mg 

60 - 100 kg 
(18 – 45 years) 

bodyweight subjects 

5,903 ± 1,060 1,933 ± 412 1.79 ± 
0.44 314 ± 69.3 47.9 ± 

13.6 

Dose of Dyloject: 
18.75 mg 

55  Age <65 yrs 
3,439 ± 855 1,126 ± 291 1.39 ± 

0.43 274 ± 70.6 32.7 ± 
13.3 

Dose of Dyloject: 
18.75 mg 

65  Age <75 yrs 
3,465 ± 738 1,178 ± 263 1.42 ± 

0.34 257 ± 52.2 31.5 ± 
9.26 

Dose of Dyloject: 
18.75 mg 

Age 75 yrs 
3,257 ± 750 1,220 ± 96.8 2.14 ± 

0.61 239 ± 19.8 44.3 ± 
13.1 
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2.4 Extrinsic Factors 

No new clinical studies have been conducted to evaluate the potential for extrinsic factors 
(drugs, herbal products, diet, smoking, and alcohol use) to influence dose/exposure-
response of Dyloject.  In vitro binding studies were conducted to evaluate potential for 
HPβCD to sequester concomitantly administered medications.  HPβCD is considered for 
parenteral applications  

  Hydrophobic drugs may enter the cavity of the cyclodextrin molecule to form 
an inclusion complex, displacing water molecules and creating a more 
thermodynamically stable state.   

The potential for interference with co-administered drugs from dissociated systemic 
HPβCD following IV administration of Dyloject was evaluated in in vitro study NC-
DFC-015. A total of 10 drugs, ranging from low to high protein binding, that might be 
co-administered with Dyloject in the postsurgical period were examined.  Phase-
solubility studies were used to determine the stability binding constants (K1:1) for drug/ 
HPβCD complexes and the equilibrium dialysis method was used to examine HSA/ 
HPβCD competitive binding. Results from this study demonstrate that protein binding 
was not affected for drugs that were weakly protein bound across the wide range of 
concentrations of HPβCD tested (50, 500, and 5,000 mcg/mL).   
In study DFC-013 (See synopsis attached), an analysis was conducted using the 
competitive binding model and the list of actual co-administered drugs used during the 
postsurgical period for the multiple-dose, multiple-day, pivotal controlled studies DFC-
004 and DFC-005 and the open label safety study DFC-010. From the list of 1,711 co-
medications from the pivotal studies, vitamins and nutritional supplements were removed 
and duplicate drug names were eliminated. For the remainder, Kp values based on protein 
binding were derived for 343 drugs and K1:1 values were found for 63 of these drugs from 
the published literature. These 63 drugs were analyzed using the competitive binding 
model to predict the impact of HPβCD upon free and protein-bound drug. 

A list of 33 drugs that are highly protein bound (for this analysis, any value in excess of 
95%) and for which K1:1 values were available. The 3 drugs with the highest Kp and K1:1 

values were telmisartan, testosterone and Anafranil, 331,667 M-1 and 40,000 M-1, 81,667 
M-1 and 12,000 M-1, 53,889 M-1 and 9,600 M-1, respectively. The binding coefficient for the 
drug/protein complexes exceeded those of the drug/ HPβCD complexes by 8.3-fold, 6.8-
fold and 5.6-fold, respectively. For the co-administered drugs in the pivotal clinical 
studies, drug/ HPβCD complexes have K1:1 values in the range of 2.5 to 42,000 M-1. 
Therefore, for all the 33 drugs listed, regardless of degree of protein binding, K1:1 values 
were well below the threshold of 180,000 M-1 at which HPβCD could potentially impact 
the PK profile of these drugs. 

Effect of Dyloject on Platelet function: 

In clinical study # DFC-007, sponsor evaluated the effect of Dyloject on platelet function.  
Study # DFC-007 is an open-label, randomized, single-dose, four-treatment crossover 
study to evaluate platelet function in healthy adult male volunteers following 
administration of intravenous diclofenac sodium (Dyloject 37.5 mg), oral diclofenac 
potassium (Cataflam® 50 mg), intravenous ketorolac tromethamine 30 mg and oral 

(b) (4)



 

 35

acetylsalicylic acid (ASA 325 mg).  Blood samples for platelet function closure time 
measured by PFA-100 were obtained at screening; baseline; time 0 (immediately pre-
dose); 1.5, 3, 6, 12, 18, and 24 hours post-dose on Days 1, 3, 5, and 7; and at the follow-
up visit (7 +/- 3) days after discharge from the unit on Day 8 [or at the discretion of the 
investigator]).  Blood samples for platelet count, PT, and aPTT were collected at 
screening; baseline; time 0, 3, and 24 hours postdose; and at the follow-up visit. 

Employing PFA-100 analyzer, equipment that measures platelet plug formation in a 
small, whole blood sample and reports a closure time, the time to platelet plug formation 
was routinely measured during exposure to collagen and epinephrine (CEPI) or, 
separately, collagen and adenosine diphosphate (CADP). The sponsor determined the 
area under the curve of platelet closure time difference from baseline over 0-6 hours 
(AUEC0-6h) (See Figure below). Just as in PK analysis, the trapezoidal rule was used to 
estimate this AUE. Actual sampling times were used in all pharmacodynamic (PD) 
analyses. 

Figure: Mean Percent Change from Pre-dose in Platelet Closure Time (Collagen 
and Epinephrine) Following Administration of Intravenous DIC075V 37.5 mg, 
Intravenous Ketorolac 30 mg, Oral Cataflam® 50 mg, and Oral Aspirin 325 mg to 
Healthy Adult Male Subjects. 

 
As measured by PFA CEPI, there was a statistically significant (p<0.0001) overall 
treatment effect for the primary endpoint, the area under the platelet closure time 
difference curve over 0-6 hours (AUEC0-6h). In addition, there were statistically 
significant (p<0.0001) treatment effects for PFA CEPI-measured AUEC over 0-12, 0-18, 
and 0-24 hours. Mean AUEC0-6h for platelet function closure time based on differences 
from baseline was significantly less following administration of IV DIC075V 37.5 mg 
than after PO ASA 325 mg (p<0.0001), and IV ketorolac tromethamine 30 mg 
(p<0.0001), but there was no difference between Dyloject and oral diclofenac (Cataflam). 
For PO ASA 325 mg and IV ketorolac tromethamine 30 mg, this effect persisted over all 
subsequent time intervals. Mean PFA CEPI-measured AUEC0-12h, AUEC0-18h, and 
AUEC0-24h were each significantly (p<0.0001) lower for Dyloject 37.5 mg than for either 
of the other drugs. However, there were no significant differences between the two 
diclofenac treatments over the 0-6, 0-12, 0-18, and 0-24 hour intervals. 
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3 Labeling 

Sponsor proposed changes to the product label are indicated in regular font.  Revisions 
are indicated as strikethrough text for deletion, highlighted text for addition.   

(b) (4)

17 Page(s) of Draft Labeling has been Withheld in Full as B4 
(CCI/TS) immediately following this page 
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4.2 Individual Study Reviews 

4.2.1 Study # DFC-006 Synopsis: 
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Additional Comments: 
Apparent Aberrant Diclofenac Plasma Concentrations 
One subject in the Weight-based Cohort and 6 subjects in the Age-based Cohort had 
plasma concentrations of diclofenac that were considered aberrant (Table below). 
Subjects 9116 and 9117 had concentrations 0.083 hour (5 minutes) after drug injection 
that were 27,600 ng/ml and 102,000 ng/ml, respectively, 8- and 30-fold higher than the 
mean concentration at that time excluding those subjects. In addition, the concentration in 
the next sample, 14,500 ng/ml, for Subject 9117 was 7.4-fold higher than the mean for 
the remainder of the Age-based Cohort. A plausible explanation for these samples is that 
they were drawn from the same cannula used to inject drug. The aberrant concentrations 
in the remainder of the subjects occurred essentially during the elimination phase. 
Concentrations increased 10.5-fold between the preceding and succeeding samples for 
Subject 9002, 65.8-fold for Subject 9106, 268-fold for Subject 9107, and 934-fold for 
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Subject 9118.  Sponsor indicates that although all concentrations were verified 
analytically, none are realistic from a physiologic perspective and it is unlikely that the 
source of these discrepancies can be determined.  But it is likely that these samples may 
have been drawn from the same cannula used to inject drug. 
Table: Subjects with Apparent Aberrant Diclofenac Plasma Concentrations   

 
In this study, data indicates that BW and BMI are very well correlated.  
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Considering all age groups, women (n=45 - 52) generally had lower bodyweight in this 
study compared to men (n=31 - 33).   
 Dyloject 18.75 mg Dyloject 37.5 mg 
 Female Male Female Male 
Cmax (ng/mL) Mean:  4186.2 

Std Dev. 1707 
Total N: 21 

Mean: 2843 
Std Dev.:  539 
Total N:   11 

Mean: 6555.806 
Std Dev.: 1712 
Total N: 31 

Mean: 4943.6 
Std Dev.1048 
Total N:22 

AUC (ng hr/mL) Mean: 1265.9 
Std Dev. 243.4 
Total N:17 

Mean: 962.4 
Std Dev. 143.7 
Total N:    9 

Mean:2088.5 
Std Dev.:  470.7 
Total N: 28 

Mean:1755.33 
Std Dev. 417.5  
 Total N:22 
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4.2.3 Study # DFC-009 Synopsis: 
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HPβCD was dependent on the degree of renal insufficiency although exposure levels were significantly 
lower compared to Sporanox. The elimination rate of diclofenac and HPβCD was not dependent on the 
degree of hepatic impairment following administration of DIC075V 37.5 mg.  
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4.2.4 Study # DFC-007 Synopsis 
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4.2.5 Study # DFC-002 Synopsis: 

 

          

      

         
            

       

        

         

  

              

    

                 
             

                 
              

   

            
              

              
              

             

             

            

             

             

             

  

      

                
                

  

                
                    

               
                 

                  

                
             

             
   



 

 75

 

                
                 

   

               
                  

                   
                     

              
                   

               
              
      

               
  

      

            
             

               
               

                 
               

              
               

                  
              

             
             

        

 

                 
                  

     

                  
     

               
         

 
 

            
                  

         
       

      

      
   

                
 

         



 

 76

 

              
            

                 
                 

               
              

                
                   

                 
                 

                 
               

                 
                 
                
                

                 
  

              
  

             
                 

               

                 

               

                

                  

  
                

                

            

   

         
                 
              

                
                 

                
              

              
               

                 
                  

               
                

             
               



 

 77

4.2.6 Study # DFC-004 Synopsis: 
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4.2.7 Study # DFC-005 Synopsis: 
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4.2.8 OCP NDA Filing Memo  

Office of Clinical Pharmacology 
New Drug Application Filing and Review Form 

General Information About the Submission 
 Information  Information 

NDA/BLA Number 22-396 Brand Name Dyloject 
OCP Division (I, II, III, IV, V) DCP2 Generic Name Diclofenac Sodium 
Medical Division DAARP Drug Class NSAID 
OCP Reviewer Srikanth C. Nallani, Ph.D. Indication(s) Acute pain 
OCP Team Leader Suresh Doddapaneni, Ph.D. Dosage Form Injection 
Pharmacometrics Reviewer NA Dosing Regimen 37.5 mg qid 
Date of Submission 12/2/2009 Route of Administration  IV bolus 
Estimated Due Date of OCP Review 8/9/2010 Sponsor Javelin 

Pharmaceuticals Inc. 
Medical Division Due Date 8/9/2010 Priority Classification Standard 

PDUFA Due Date 
10/1/2010   

Clin. Pharm. and Biopharm. Information 
 “X” if included 

at filing 
Number of 
studies 
submitted 

Number of 
studies 
reviewed 

Critical Comments If any 

STUDY TYPE                                                                                                      

Table of Contents present and sufficient to 
locate reports, tables, data, etc. 

X                             

Tabular Listing of All Human Studies  X                             
HPK Summary  X                             
Labeling  X                             
Reference Bioanalytical and Analytical 
Methods 

X          2                 2  

I.  Clinical Pharmacology                                                                            
    Mass balance:     
    Isozyme characterization:     
    Blood/plasma ratio:     
    Plasma protein binding:     
    Pharmacokinetics (e.g., Phase I) -                                                                            
Healthy Volunteers- X                                                                            

single dose: X 1 1  
multiple dose: X 1 1  

Patients-                                                                             
single dose:     

multiple dose:     
   Dose proportionality -                                                                             

fasting / non-fasting single dose: 
fasting / non-fasting multiple dose:     

    Drug-drug interaction studies -                                                                                                      
In-vivo effects on primary drug:     
In-vivo effects of primary drug:     

In-vitro:     
    Subpopulation studies -                                                                                                    

ethnicity:     
gender: X 1 1  

pediatrics:     
geriatrics: X 1 1 

renal impairment: X 1 1  
hepatic impairment: X 1 1  

    PD -                                                                                                      
Phase 2: X 1 1  
Phase 3: X 1 1  

    PK/PD -                                                    

(b) (4)
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Phase 1 and/or 2, proof of concept: 
Phase 3 clinical trial:     

    Population Analyses -                                                    
Data rich:     

Data sparse:     
II.  Biopharmaceutics                                                                                                      
    Absolute bioavailability X 1 1  
    Relative bioavailability -                 X                       1           1                                                 

solution as reference:     
alternate formulation as reference:     

    Bioequivalence studies -                                                                                                      
traditional design; single / multi dose:     
replicate design; single / multi dose:     

    Food-drug interaction studies     
    Bio-waiver request based on BCS     
    BCS class     
   Dissolution study to evaluate alcohol 
induced 
   dose-dumping 

    

III.  Other CPB Studies                                                                                                      
    Genotype/phenotype studies     
    Chronopharmacokinetics     
    Pediatric development plan     
    Literature References     
Total Number of Studies  10 10  
     

On initial review of the NDA/BLA application for filing:

 Content Parameter Yes No N/A Comment
Criteria for Refusal to File (RTF) 
1 Has the applicant submitted bioequivalence data 

comparing to-be-marketed product(s) and those used in 
the pivotal clinical trials? 

  X  

2 Has the applicant provided metabolism and drug-drug 
interaction information? 

  X  

3 Has the sponsor submitted bioavailability data satisfying 
the CFR requirements? 

X    

4 Did the sponsor submit data to allow the evaluation of the 
validity of the analytical assay? 

X    

5 Has a rationale for dose selection been submitted? X    
6 Is the clinical pharmacology and biopharmaceutics section 

of the NDA organized, indexed and paginated in a manner 
to allow substantive review to begin? 

X    

7 Is the clinical pharmacology and biopharmaceutics section 
of the NDA legible so that a substantive review can begin? 

X    

8 Is the electronic submission searchable, does it have 
appropriate hyperlinks and do the hyperlinks work? 

X    

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) 
        Data 
9 Are the data sets, as requested during pre-submission 

discussions, submitted in the appropriate format (e.g., 
CDISC)?  

X    

10 If applicable, are the pharmacogenomic data sets 
submitted in the appropriate format? 

  NA  

        Studies and Analyses 







Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22396 ORIG-1 HOSPIRA INC diclofenac sodium injection

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

SRIKANTH C NALLANI
08/17/2010

SURESH DODDAPANENI
08/17/2010




