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1 Executive Summary 

1.1 Recommendation 

Originally submitted as 505(b)(2) application, the Sponsor decided to change it to a 
505(b)(1) application during the review cycle. Due to its complicated regulatory 
background, the decision on this NDA is still pending; it is likely that post-marketing 
requirements (PMR) will be recommended. An addendum will be documented in Darrts. 

1.2 Phase IV Commitments 

The need for specific PMR’s will be decided soon and an addendum to this review will 
be submitted.   

1.3 Summary of Clinical Pharmacology Findings 

Teva Branded Pharmaceutical Products submitted NDA 207975 for the use of Vantrela 
ER tablet or hydrocodone bitartrate extended-release (CEP-33237), abuse deterrent, oral 
tablets in 15, 30, 45, 60, and 90 mg strengths. The proposed indication is for the 
management of pain severe enough to require daily, around-the-clock, long-term opioid 
treatment and for which alternative treatment options are inadequate.  This is a 
conversion to a 505(b)(1) application which was originally a 505(b)(2) NDA submission 
(See General Attributes section 2.1). The Sponsor originally planned to submit this NDA 
under a 505(b)(2) pathway using Vicoprofen as the listed drug. However, during the 
NDA review stage, the Sponsor obtained right of reference to use data in the NDA 
package of Vicoprofen. Therefore, the clinical pharmacology findings in the Vicoprofen 
label can be used to support this NDA, if appropriate. 

Hydrocodone bitartrate is a semi-synthetic opioid that is available in combination with 
acetaminiophen (Vicodin or other generics) or ibuprofen (Vicoprofen) and as a single 
entity opioid ER product (Zohydro).  It is a Schedule II controlled substance with known 
potential for abuse and diversion.  Teva developed this single entity extended release 
tablet, Vantrela ER, using a proprietary abuse deterrent technology that is intended to 
control misuse and abuse if the formulation is manipulated or misused.   

To support the safety and efficacy of their product, the sponsor submitted Clinical 
Pharmacology Studies includes data on the pharmacokinetics and pharmacodynamics 
(PD)s of hydrocodone from 19 studies of hydrocodone ER. The majority (16) of these 
studies were conducted in healthy subjects who also received naltrexone hydrochloride 
(hereafter referred to as naltrexone) to block opioid receptors and minimize opioid-
related adverse events.  The sponsor conducted two well controlled clinical trials to 
support the safety and efficacy of Vantrela ER tablet (Study 3079 and Study 3103).  

The pharmacokinetics of hydrocodone and its metabolite hydromorphone have been well 
characterized in healthy subjects following administration of single doses of Vantrela ER 
tablet (hydrocodone ER tablet) in the dose range of 15 to 90 mg and multiple doses of 45 
and 90 mg of hydrocodone ER administered every 12 hours for 5.5 days.  Following oral 
administration of intact product, a steady rise in systemic exposure is noted with the 
extended release product compared to immediate release product which shows a 
relatively rapid appearance of peak plasma concentrations.  Median peak plasma 
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concentrations are noted after 8.5 hours after single dose administration.  Since the 
Sponsor originally planned to submitted the NDA uncder a 505(b)(2) pathway using 
Vicoprofen as the listed drug, a relative BA study with Vicoprofen was conducted. While 
the overall exposure of hydrocodone (AUC) was similar between Vantrela ER tablet 15 
mg and Vicoprofen  (two tablets of 7.5 mg hydrocodone/200 mg Ibuprofen),  peak 
plasma levels with Vantrela ER tablet 15 mg were 1/3 that noted with IR Vicoprofen 
(Study 1079).   

 

The systemic exposure of hydrocodone increased dose-proportionally over the range of 
15 through 90 mg doses of Vantrela ER tablet (Study 1082).  The absolute bioavailability 
of orally administered hydrocodone is unknown.  
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Table: Mean (Standard Deviation) Pharmacokinetic Parameters for Hydrocodone 
Following Oral Administration of Vantrela ER tablet (Study 1082).   

 

With regard to food-effect, overall exposure (both AUC0-t and AUC0-∞) including specific 
emphasis on first 8 hours (AUC0-8, median tmax in the fasted state) met the 
bioequivalence criteria  within the range of (0.800, 1.250), mean Cmax was approximately 
34% to 45% higher (Studies 1076, 1090, and 10024) following administration of a single 
90-mg dose of hydrocodone ER with a high-fat meal as compared to when administered 
in a fasted state (See General Biopharmaceutics section 2.6).  

Unlike single dose administration, peak plasma concentrations are noted earlier (Median 
Tmax ~4.5 hours) with repeated administration.  Following twice-daily administration of 
90-mg doses (Study 1091) of the Vantrela ER tablet, accumulation of hydrocodone in 
plasma was observed. The steady-state plasma concentrations are 3-fold higher than that 
observed with single dose or mean observed accumulation ratio (Robs) was 2.8.  Similar 
observation of accumulation was also made after multiple dose administration of 45 mg 
Vantrela ER tablet (Study 1081).   

Figure:  Mean (SE) 
Plasma Profiles of 
Hydrocodone in Healthy 
Subjects Administered 
Single and Twice daily 90 
mg Doses of Vantrela ER 
Tablet. 

 

 

 

Source: Figure 2, Study 
C33237/1091 study report. 

Reference ID: 3821232



6 

 

 

Hydrocodone appears to be well distributed beyond the vascular system with a Vz/F of 
approximately 1300 to 1400 L following administration of the hydrocodone ER tablet 
(integrated single and multiple-dose PK analysis set Study 1081 and 1091). The extent of 
protein binding of hydrocodone in human plasma has not been determined.   

As described in Vicoprofen product label, hydrocodone exhibits a complex pattern of 
metabolism, including O-demethylation, N-demethylation, and 6-keto reduction to the 
corresponding 6-α-an d 6-β-hydroxymetabolites.  Hydromorphone, a potent opioid, is 
formed from the O-demethylation of hydrocodone and contributes to the total analgesic 
effect of hydrocodone.  The O-and N-demethylation processes are mediated by separate 
P-450 isoenzymes: CYP2D6 and CYP3A4, respectively.   

Given the partial involvement of CYP2D6 in the metabolism of hydrocodone, the impact 
of metabolism status (eg, poor or extensive CYP2D6 metabolism) on systemic exposure 
to hydrocodone and hydromorphone following administration of hydrocodone ER was 
assessed using the pooled clinical pharmacology database. The results of the subgroup 
analyses suggest that the mean hydrocodone exposure (as assessed by Cmax and AUC0-∞) 
is slightly higher in CYP2D6 poor metabolizers as compared to the rest of the population. 
A corresponding decrease in exposure (as assessed by Cmax) to hydromorphone was 
observed in the poor metabolizers (Section 2.3 Intrinsic factors).  However, given the 
small differences observed, the negligible levels of hydromorphone following 
administration of hydrocodone ER, and the fact that hydrocodone ER is titrated to a 
therapeutic dose for the same subject, it is unlikely that these differences in systemic 
exposure would produce significant differences in safety or efficacy. 

Decline from peak plasma concentrations generally occurs in a biphasic manner with a 
mean half-life of approximately 11 to 12 hours (integrated single- and multiple-dose PK 
analysis set). Mean apparent total plasma clearance following administration of 
hydrocodone ER is approximately 70 to 90 L/h. 

There is no known information on effect of age, race, sex, BMI, or CYP2D6 metabolizer 
status on the pharmacokinetics of hydrocodone from Vicoprofen product label.  
However, the sponsor utilized the single dose PK data (Cmax and AUC0-∞ data) and 
generally compared PK of hydrocodone across the following demographic groups and 
indicates that no major impact is observed: 

 Age subgroups (18 to 45 years (n=474), 46 to 65 years (n=14), and >65 years (n=5)). 

 White (n=349) vs. Non-white (all other races combined to n=144) 

 Male (n=325) vs. female (n=168) 

 BMI ≤25 kg/m2 vs. >25 kg/m2 

 CYP2D6 poor metabolizers (n=21), intermediate metabolizers (n=225) and extensive 
metabolizers (n=225). Impact of CYP2D6 polymorphisms on hydromorphone, 
metabolite of hydrocodone, was also evaluated and noted to be significant but may 
not be clinically relevant because hydromorphone is formed in very small quantities. 
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Impact of renal impairment on hydrocodone PK following Vantrela ER 45 mg tablet 
administration was evaluated in Study 1088.  Mild renal impairment had little impact on 
hydrocodone exposure. Although the mean increase in Cmax was approximately 50% in 
the moderately impaired, there was no consistent trend toward an increase in Cmax with 
increasing severity of renal impairment. Overall systemic exposure to hydrocodone (as 
assessed by AUC0-∞) in subjects with moderate or severe renal impairment was, on 
average, up to approximately 70% higher than that in subjects with normal renal function.  
Subjects with ESRD undergoing dialysis displayed similar exposure as subjects with 
normal renal function or mild renal impairment indicating possible impact of dialysis on 
hydrocodone elimination. 

Table: PK Parameters for Hydrocodone Following Administration of the 45-mg 
Bitartrate Extended-Release Tablet to Subjects With Normal Renal Function and 
Subjects With Moderate Renal Impairment (Study 1088). 

   

 

Pharmacokinetics of hydrocodone following a single dose administration of Vantrela ER 
15 mg tablet was evaluated in patients with moderate hepatic impairment and compared 
to subjects with normal hepatic function in study 1089.  Mean Cmax was approximately 
30% higher and mean AUC0-∞ was approximately 70% higher in subjects with moderate 
hepatic impairment than in subjects with normal hepatic function.  PK of hydrocodone is 
unknown in patients with mild or severe hepatic impairment after receiving 
Vantrela ER tablet. 

No clinical drug-drug interaction studies have been performed for hydrocodone ER. 

Based on Vicoprofen label, the pharmacokinetics of hydrocodone may be affected by 
inhibitors and inducers of CYP3A4, with a possible impact on safety and efficacy. To a 
lesser extent inhibitors of CYP2D6 may have an impact on efficacy in some individual 
patients. In addition, pharmacodynamic interactions with CNS depressants (e.g., alcohol, 
benzodiazepines, barbiturates, hypnotics, and muscle relaxants), anticholinergics, 
mixed/partial agonist opioids, MAO inhibitors and anticholinergics are possible. The use 
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of careful titration and monitoring for adverse effects, especially respiratory depression, 
is warranted when concomitantly administering CEP-33237 with these substances and/or 
changing concomitant therapies.   

Teva conducted in vitro alcohol interaction study to evaluate the potential for dose-
dumping with up to 90 mg Vantrela ER tablet.  The sponsor indicates that the dose 
released within the first two hours of the dissolution test did not suggest dose-dumping 
with Vantrela ER tablet.  The clinical alcohol interaction study 1076 evaluated PK of 
Vantrela ER 15 mg tablet (higher doses not evaluated) since 15 mg strength showed the 
most potential of alcohol dose dumping based on in vitro data and did not reveal a 
significant change in systemic exposure following coadministration with 20% or 40% 
alcohol compared to drug taken without alcohol under fasting condition.  Cmax and AUC 
of hydrocodone were bioequivalent following alcohol treatment (20% and 40%) 
compared to fasted treatment Vantrela ER 15 mg tablet.     

Teva evaluated relative abuse potential of the Vantrela ER tablet when finely crushed and 
ingested orally or after intranasal administration in nondependent recreational opioid 
users.   

The abuse liability study 1085 compared PK and PD (drug liking) of Vantrela ER tablet 
crushed with intact tablet, crushed IR tablet and Placebo.  In this study, intact Vantrela 
ER 45 mg tablet systemic exposure was comparable to that noted in other single dose PK 
studies.  Cmax and AUC0-inf were 29 ng/mL & 568 ng.h/mL in study 1081.  Mean drug 
liking for intact Vantrela ER tablet was low (~50 or neither like nor dislike) followed by 
crushed Vantrela ER tablet and most drug liking noted with crushed IR tablet.   

 

 

Based on BE analysis, crushed Vantrela ER 45 mg tablet and IR hydrocodone had 42% 
and 313% higher Cmax compared to intact Vantrela ER 45 mg tablet.    
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Intranasal abuse of crushed Vantrela ER tablet was evaluated in abuse liability study 
10032.  PK and PD of intranasal crushed Vantrela ER 45 mg tablet, intranasal crushed 
Zohydro 45 mg tablet, intranasal hydrocodone powder 45 mg were compared with intact 
Vantrela ER 45 mg or Placebo. The peak plasma concentrations of hydrocodone and 
maximum drug liking were highest and achieved rapidly (Tmax 1.5 hrs) following 
intranasal administration of API and crushed Zohydro. As noted in the oral abuse liability 
study, mean drug liking for intact Vantrela ER tablet was low (~50 or neither like nor 
dislike). A two-fold increase in systemic exposure is noted following intranasal 
administration of Vantrela ER tablet which was associated with significant increase in 
drug liking (See bottom right figure). 
 
Mean hydrocodone PK profile following 
intranasal abuse of different hydrocodone 
preparations (45 mg) vs. intact oral 
Vantrela ER 45 mg tablet. 

Mean drug liking (question 1) vs. time 
following intranasal abuse of different 
hydrocodone preparations (45 mg) vs 
intact oral Vantrela ER 45 mg tablet. 
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Table: Mean (Standard Deviation) Pharmacokinetic Parameters for Hydrocodone 
After Intranasal Administration of Crushed Vantrela ER (IN CEP-33237), 
Hydrocodone API or Crushed Zohydro™, or Oral Administration of Intact 
Vantrela ER (OR CEP-33237) at 45 mg Dose (Study 10032).   
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PK of hydrocodone in single dose studies with and without naltrexone: 

As such most of the single dose PK or PK/PD studies, except food-effect studies, 
recruited either healthy volunteers who received naltrexone to block opioid effects of 
Vantrela ER tablet or opioid-experienced, non-dependent subjects without naltrexone-
block.  A cross study comparison was made to generally evaluate hydrocodone systemic 
exposure following Vantrela ER tablet administration in fasting healthy volunteers.  
There was no data available from drug liking studies where Vantrela ER tablet was given 
with food.  As shown in the table below, Cmax and AUC values appear to be similar 
across different studies.  Mean peak plasma concentrations were in the range of 25 – 30 
ng/mL, AUCinf was in the range of 565 – 592 ng.hr/mL, and median Tmax was 8 hours 
(5 -12 hours).  Hence, it appears that there is no major difference in hydrocodone PK in 
different studies that were conducted while fasting with or without naltrexone. 

Table: Pharmacokinetics (mean (SD))of hydrocodone following administration of 
intact Vantrela ER 45 mg tablet to healthy volunteers under fasting condition with 
or without naltrexone block. 

Study 1082 Study 1081 Study 1088 Study 1085 Study 10032 

Parameter 
(unit) 

Vantrela ER 

45 mg 
(N=60) 

Vantrela ER 

45 mg (N=36) 

Normal Renal 
function Arm 

45 mg (N=13) 

Intact 
Vantrela ER 
45 mg Arm 

(N=40) 

Intact 
Vantrela ER 
45 mg Arm 

(N=38) 

 Fasting Arm with Naltrexone-Block 
Fasting Arm without 

Naltrexone-Block 

Cmax 
(ng/mL) 

30.3 (7.5) 29 (8.16) 28.60 (5.67) 28.77 (6.088) 25.05 (7.18) 

AUC0-∞ 
(ng·h/mL) 

592 (167) 568.3 (142.52) 565 (164) 584 (124.8) 568 (172) 

AUC0-t 
(ng·h/mL) 

586 (164) 561.2 (140) 561 (162) 581 (124.5) 531 (152) 

Tmax (h)a 
8.0  

(5.0, 12.1) 

8.5  

(5, 12) 

8.0 
(6, 10) 

7.1  

(6.1, 12.0) 

9.11  

(4.10, 12.12) 

t½ (h) 10.2 (3.6) 11.1 (2.97) 14.2 (11.1) 8.04 (2.194) 9.96 (3.03) 

λz (1/h) 0.08 (0.025) 0.07 (0.21) 0.0719 (0.0363) 
0.0929 

(0.02671) 
0.076 (0.024)

a Median value and range. 

 

Conclusion:  Clinical pharmacology studies support use of Vantrela ER tablet in most of 
the special populations except mild, severe hepatic impairment and drug-drug 
interactions with CYP3A4 inhibitors.  Additionally, potential for hydrocodone to cause 
QT-prolongation needs to be evaluated.   
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2 QBR 

2.1 General Attributes 

2.1.1 Regulatory background: 

Teva Branded Pharmaceutical Products submitted NDA 207975 for the use of Vantrela 
ER tablet or hydrocodone bitartrate extended-release (CEP-33237), abuse deterrent, oral 
tablets in 15, 30, 45, 60, and 90 mg strengths. The proposed indication is for the 
management of pain severe enough to require daily, around-the-clock, long-term opioid 
treatment and for which alternative treatment options are inadequate.  Originally, the 
submission was a 505(b)(2) NDA with reference to Agency’s findings of safety and 
efficacy from Vicoprofen NDA 020716 which is a combination product containing 
hydrocodone (7.5 mg) and ibuprofen (200 mg).  However, on July 21st, 2015, the sponsor 
revised their 505(b)(2) application to a 505(b)(1) application based on the fact that Teva 
obtained the right of reference to the Vicoprofen NDA 020716 from AbbVie, Inc. 
Therefore, the clinical pharmacology findings in the Vicoprofen label can be used to 
support this NDA, if appropriate.  

2.1.2 What are the highlights of chemistry and physico-chemical properties of drug 
substance, and the formulation as it relates to clinical pharmacology review? 

Hydrocodone bitartrate is a semi-synthetic opioid that is available in combination with 
acetaminiophen (Vicodin or other generics) or ibuprofen (Vicoprofen) and as a single 
entity opioid ER product (Zohydro).  It is a Schedule II controlled substance with known 
potential for abuse and diversion.  Teva developed this single entity extended release 
tablet, Vantrela ER, using a proprietary abuse deterrent technology that is intended to 
control misuse and abuse if the formulation is manipulated or misused.   

Table: Composition of Vantrela, Hydrocodone Bitartrate, Extended Release Tablets 

  

Component Reference 
to 

Standard 

15 mg 
(Light Red) 

30 mg 
(Yellow) 

45 mg 
(White) 

60 mg 
(Light Blue) 

90 mg (Light 
Green) 

mg/tablet mg/tablet mg/tablet mg/tablet mg/tablet 

Hydrocodone bitartratea USP 15.00 30.00 45.00 60.00 90.00 
 lactose 

monohydrate 
NF 

Ethyl cellulose,  NF 
Hypromellose 

 
USP 

Glyceryl behenate NF 
Magnesium stearate,  

 
NF 

Red ferric oxide NF 
Yellow ferric oxide NF 
FD&C Blue 
#2 aluminum lake 

FD&C 

USP/NF 

Total Weight / Tablet  575 575 575 1150 1150 
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2.1.3 What are the proposed mechanism(s) of action and therapeutic indication(s)? 

Hydrocodone is a semi-synthetic opioid agonist with relative selectivity for the mu-
opioid (μ) receptor, although it can interact with other opioid receptors at higher doses. 
Hydrocodone acts as an agonist binding to and activating opioid receptors in the brain 
and the spinal cord to produce analgesia. The analgesia, as well as the euphoriant, 
respiratory depressant and physiologic-dependence properties are believed to be 
primarily mediated via μ opioid receptors.  

2.1.4 What are the proposed dosage(s) and route(s) of administration? 

Vantrela ER tablet is available as 15, 30, 45, 60 and 90 mg extended-release tablets 
intended for oral route of administration with a twice daily dosing regimen (every 12 
hours). 

2.2 General Clinical Pharmacology 

2.2.1 What are the design features of the clinical pharmacology and clinical studies 
used to support dosing or claims? 

The sponsor submitted Clinical Pharmacology data on the pharmacokinetics and 
pharmacodynamics (PD)s of hydrocodone from 19 studies of Vantrela ER tablet 
(hydrocodone ER tablet). The majority (16) of these studies were conducted in healthy 
subjects who also received naltrexone hydrochloride (hereafter referred to as naltrexone) 
to block opioid receptors and minimize opioid-related adverse events.  The clinical 
pharmacology program included studies to characterize the pharmacokinetics of 
hydrocodone following administration of single and multiple doses of hydrocodone ER in 
the fed and fasted states. In addition, studies were conducted to characterize the 
pharmacokinetics in subjects with varying degrees of renal function and in subjects with 
normal hepatic function versus those with moderate hepatic impairment. 

The sponsor conducted two Phase 3 studies to support the clinical safety and efficacy of 
Vantrela ER tablet: 

1. Study C33237/3079 (hereafter referred to as Study 3079) was a double-blind, 
placebo-controlled study in patients with moderate to severe pain associated with 
osteoarthritis (OA) or low back pain who required opioid treatment for an 
extended period of time. 

2. Study C33237/3103 (hereafter referred to as Study 3103) was a double-blind, 
placebo-controlled study in patients with moderate to severe chronic low back 
pain who required continuous opioid treatment for an extended period of time. 

A tabular list of all clinical pharmacology studies supporting the NDA are presented 
below.  Some of the bioavailability studies supporting manufacturing site changes are 
being reviewed by the biopharmaceutics reviewer Dr. Assad Noory and Dr. Fang Wu. 

Most of the bioavailability studies above were conducted using intact product.  In 
addition, the pharmacokinetics and/or pharmacodynamics of hydrocodone were 
characterized following administration of a manipulated hydrocodone ER tablet either 
orally (Studies 1079 and 1085) or intranasally (Study 10032). 
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2.2.2 Does this drug prolong the QT or QTc interval?   

No studies were conducted to characterize the QT-prolongation potential of 
hydrocodone/Vantrela ER tablet.   

2.2.3 What are the PK characteristics of the drug and its major metabolite? 

a) What are the single dose and multiple dose PK parameters?  

The pharmacokinetics of hydrocodone and hydromorphone have been well characterized 
in healthy subjects following administration of single doses of hydrocodone ER up to 90 
mg and multiple doses of 45 and 90 mg of hydrocodone ER administered every 12 hours 
for 5.5 days.  Data from a total of 69 healthy subjects participating in 2 Phase 1 studies 
(Studies 1081 and 1091) were integrated and used to describe the single- and multiple-
dose PK profile.   

Following oral administration of intact product, a steady rise in systemic exposure is 
noted with the extended release product compared to immediate release product which 
shows a relatively rapid appearance of peak plasma concentrations.  Peak plasma 
concentrations are noted after 7 - 8.5 hours after single dose administration.  While the 
overall exposure of hydrocodone (AUC) was similar between Vantrela ER tablet 15 mg 
and Vicoprofen  (two tablets of 7.5 mg hydrocodone/200 mg Ibuprofen),  peak plasma 
levels with Vantrela ER tablet 15 mg were 1/3 that noted with IR Vicoprofen (Study 
1079).   

Reference ID: 3821232
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Figure: Hydrocodone PK profile 
following oral administration of Vantrela 
ER 15 mg Tablet compared to two tablets 
of Vicoprofen. (Log-plot shown here Vs. 
Linear plot in summary CP findings) 

Table: Mean (SD) PK parameters of 
hydrocodone following oral 
administration of Vantrela ER 15 mg 
Tablet compared to two tablets of 
Vicoprofen. 

 
Since the Sponsor originally planned to submitted the NDA under a 505(b)(2) pathway 
using Vicoprofen as the listed drug, a relative BA study with Vicoprofen was conducted. 
Relative bioavailability of 90 mg dose of Vantrela ER tablet was assessed (Study 1090) 
in comparison to Vicoprofen (two tablets).  
Table: Hydrocodone PK parameters (mean (SD)) following administration of 
Vantrela ER tablets (2 X 45 mg) fasted (Treatment A), fed (Treatment B) and two 
Vicoprofen (7.5/200 mg) fasted (Study 1090). 
  
  Parameter 

Two Vantrela ER 45 
mg tablets Fasted (A) 

Two Vantrela ER 45 
mg Tablets Fed (B) 

Two Vicoprofen 
Tablets Fasted (C) 
(15 mg Hydrocodone) 

n=36 n=35 n=36 

Cmax (ng/mL) 60.6 (14.5) 86.11 (22.67) 33.2 (8.4) 
AUC0-∞ (ng·h/mL) 1135 (275.1) 1262 (269.0) 215 (47.2) 
AUC0-t (ng·h/mL) 1126 (272.6) 1255 (268.7) 214 (46.9) 
tmax (h) 8.0 (5.0, 10.0) 9.0 (6.0, 12.0) 1.6 (0.8, 3.5) 
t1/2 (h) 10.0 (3.69) 9.4 (2.7) 7.5 (5.53) 
λz (1/h) 0.078 (0.027) 0.08 (0.23) 0.115 (0.04) 

Reference ID: 3821232
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As noted above, following administration of the hydrocodone/ibuprofen immediate-
release product (VICOPROFEN, treatment C), Cmax was approximately 3 times higher 
than the dose-normalized Cmax for the hydrocodone bitartrate extended-release tablet 
(treatment A).  Total systemic exposure to hydrocodone following administration of the 
hydrocodone bitartrate extended-release tablet as assessed by (dose-normalized AUC) 
was equivalent to that following administration of the immediate-release product. 

Table: Comparison of Pharmacokinetic Parameters Following Administration of 
Vantrela ER Tablet (Dose-Normalized to 15 mg) and the Immediate-Release 
Hydrocodone/ Ibuprofen Product (VICOPROFEN) in Study 1090.   

 

Multiple dose pharmacokinetics of Vantrela ER: Unlike single dose administration, peak 
plasma concentrations are noted earlier (Median Tmax ~4.5 hours) with repeated 
administration.  Following twice-daily administration of 90-mg doses (Study 1091) of the 
Vantrela ER tablet, accumulation of hydrocodone in plasma was observed. The steady-
state plasma concentrations are 3-fold higher than that observed with single dose or mean 
observed accumulation ratio (Robs) was 2.8.  Similar observation of accumulation was 
also made after multiple dose administration of 45 mg Vantrela ER tablet (Study 1081).   

Figure: Mean PK Profile of Vantrela 45 
mg following single and multiple dose 
administration (5.5 days) (Study 1081) 

Figure: Mean PK Profile of Vantrela 90 
mg following single and multiple dose 
administration (5.5 days) (Study 1091) 

 

 

Source: Study 1081 report. 

 

 
Source: Figure 2, Study C33237/1091 study 
report. 
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Table: Hydrocodone PK parameters (mean (SD)) following single dose (Left) and 
multiple dose (Right - 5.5 days) administration of Vantrela ER 45 mg tablet (Study 
1081). 

 

 

Table: Hydrocodone PK parameters (mean (SD)) following single dose (Left) and 
multiple dose (Right - 5.5 days) administration of Vantrela ER 90 mg tablet (Study 
1091). 
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b) How does the PK of the drug and its major active metabolites in healthy volunteers 
compare to that in patients? 

Pharmacokinetics of hydrocodone following Vantrela ER tablet administration in pain 
population have not been determined. However, difference in PK of hydrocodone is not 
expected in pain patients compared to healthy volunteers (see intrinsic factors). 

c) What are the characteristics of drug distribution? [Include protein binding] 

Hydrocodone appears to be well distributed beyond the vascular system with a Vz/F of 
approximately 1300 to 1400 L following administration of the hydrocodone ER tablet 
(integrated single and multiple-dose PK analysis set Study 1081 and 1091). The extent of 
protein binding of hydrocodone in human plasma has not been determined.   

d) Does the mass balance study suggest renal or hepatic as the major route of 
elimination? 

Based on Vicoprofen label, hydrocodone exhibits a complex pattern of metabolism in 
liver, including O-demethylation, N-demethylation, and 6-keto reduction to the 
corresponding 6-α-and 6-β-hydroxy metabolites. Hydrocodone and its metabolites are 
eliminated primarily in the kidneys, with a mean plasma half-life of 4.5 hours. 
 

f) What are the characteristics of drug metabolism?   

As described in Vicoprofen product label, hydrocodone exhibits a complex pattern of 
metabolism, including O-demethylation, N-demethylation, and 6-keto reduction to the 
corresponding 6-α-an d 6-β-hydroxymetabolites.  Following administration of Vantrela 
ER tablet, hydromorphone plasma concentrations are approximately 1% to 2% of those 
of the parent drug.  Hydromorphone, a potent opioid, is formed from the O-demethylation 
of hydrocodone and contributes to the total analgesic effect of hydrocodone.  The O-and 
N-demethylation processes are mediated by separate P-450 isoenzymes: CYP2D6 and 
CYP3A4, respectively.   

g) What are the characteristics of drug excretion?  

Based on Vicoprofen label, hydrocodone and its metabolites are eliminated primarily in 
the kidneys, with a mean plasma half-life of 4.5 hours. 

 

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

The systemic exposure of hydrocodone increased dose-proportionally over the range of 
15 through 90 mg doses of Vantrela ER tablet (Study 1082).   

Note: PK study was conducted in naltrexone-blocked subjects while fasting.  The 90 mg 
dose was administered as two 45 mg Vantrela ER tablets.  The absolute bioavailability of 
orally administered hydrocodone is unknown.   

As noted in the single dose PK results described above, peak plasma hydrocodone 
concentrations were noted approximately 8 hours after Vantrela ER tablet administration.  

Reference ID: 3821232



19 

 

Unlike immediate release hydrocodone, elimination half-life of hydrocodone following 
intact oral administration of Vantrela ER tablet was approximately 10 hours.  Volume of 
distribution was approximately ~1250 mL  

 
Source: Study 1082, Figure 2. 

Table: Mean (Standard Deviation) Pharmacokinetic Parameters for Hydrocodone 
Following Oral Administration of Vantrela ER tablet (Study 1082).   

 
The designated primary pharmacokinetic variables for evaluating the dose proportionality 
of the hydrocodone bitartrate extended-release tablet over the dose range of 15 through 
90 mg were AUC0-∞ and Cmax of hydrocodone. The primary pharmacokinetic analyses 
included only the subjects who had pharmacokinetic data from each of the 5 periods. 
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Dose proportionality was measured by the slope, β, of the regression line as follows: 
ln(PK) = α + βln(dose) + ε 

The error term ε was modeled to account for both intrasubject and intersubject 
variation. 

A mixed-effects model was used to provide a 90% confidence interval (CI) on the fixed 
effect of β. Dose proportionality would be concluded if the CI fell completely within the 
limits (0.875 to 1.125). 

Figure: Mean (Standard Error) AUC0-inf and Mean Observed Peak Plasma 
Concentration of Hydrocodone as a Function of Dose Following a Single 15-, 30-, 45,  
60-, or 90-mg Dose of the Vantrela ER Tablet.  
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2.3 Intrinsic Factors 

No clinical studies have been performed to assess the effect of age, race, sex, or BMI on 
the pharmacokinetics of hydrocodone following administration of hydrocodone ER. 
Where possible, Teva attempted to evaluate the potential impact of these covariates is 
based on subgroup analyses using the single-dose integrated demographics database from 
Phase 1 studies (see table below).  In addition, the effect of CYP2D6 metabolism status 
on the pharmacokinetics of hydrocodone was also evaluated using the integrated 
database.  
Table: Summary demographic characteristics of subjects recruited to all PK 
studies. 

 

 

 

Dedicated studies to assess the impact of renal (1088) or hepatic impairment  (1089) on 
the pharmacokinetics of hydrocodone following administration of hydrocodone ER were 
performed. 
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2.3.1 Effect of Age: 

There is appears to be no known effect of age on the pharmacokinetics of hydrocodone 
possibly confounded by the limited number of elderly subjects >65 yrs age.  Cmax and 
AUC0-∞ data (dose normalized to 15 mg) from the single-dose integrated demographics 
database are presented by age subgroup (18 to 45 years, 46 to 65 years, and >65 years). 

Figure: Box plot of Cmax and AUC (dose-normalized to 15 mg) following 
administration of Vantrela ER tablets in healthy subjects by Age group. 

Cmax AUC 
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2.3.2 Effect of Race: 

There is no known effect of race on the pharmacokinetics of hydrocodone. Given the 
small numbers of subjects of the other races (eg, Asian 7 [1%], American Indian or 
Alaskan Natives 3 [<1%], Pacific Islanders 2 [<1%], Other 5 [1%]), Teva grouped all the 
above races together with black subjects for this subgroup analysis.  Such an approach is 
not optimal for understanding racial differences in PK of hydrocodone. Nevertheless, the 
mean dose-normalized PK parameters for hydrocodone following single dose 
administration from different studies tabulated below suggest similar PK in whites 
compared to non-white subjects. 
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2.3.3 Effect of Sex:   

Overall, exposure was generally comparable between men and women. These data 
support a lack of effect of sex on the pharmacokinetics of hydrocodone following 
administration of hydrocodone ER.  

 

 

Figure: Box plot of Cmax and AUC (dose-normalized to 15 mg) following 
administration of Vantrela ER tablets in healthy subjects by Age group. 

Cmax AUC 

  

Reference ID: 3821232



25 

 

2.3.4 Effect of Body Mass Index:   

No meaningful difference in exposure was observed between subjects ≤25 mg/m2 and 
subjects >25 kg/m2. These data support the lack of effect of BMI on the 
pharmacokinetics of hydrocodone following administration of hydrocodone ER within 
the relatively limited range of BMI of the subjects participating in the clinical 
pharmacology studies. 

Table: Mean (SD) Dose-Normalized (to 15 mg) PK Parameters for Hydrocodone 
Following Vantrela ER Tablet administration in Healthy Subjects by BMI Group. 

 

2.3.5 Effect of CYP2D6 Metabolism Status:  

Hydrocodone systemic exposure was not altered in patients with different CYP2D6 
metabolism status.  Hydromorphone, a potent opioid, is formed from the O-
demethylation of hydrocodone, mediated by polymorphic enzyme CYP2D6, and 
contributes to the total analgesic effect of hydrocodone.  As shown below, CYP2D6 poor 
metabolizers have very low hydromorphone levels followed with intermediate and 
extensive metabolizers showing most systemic exposure of hydromorphone.  However, 
following administration of Vantrela ER tablet, hydromorphone plasma concentrations 
are approximately 1% to 2% of those of the parent drug.   Hence, impact of CYP2D6 
metabolism status is limited.   
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Figure: Box-Plot of Hydromorphone Cmax (Dose Normalized to 15 mg) Following 
Administration of Single Dose of Vantrela ER Tablet by CYP2D6 metabolism 
status. 
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2.3.6 Effect of Renal Impairment:  

Mild renal impairment had little impact on hydrocodone exposure. Although the mean 
increase in Cmax was approximately 50% in the moderately impaired, there was no 
consistent trend toward an increase in Cmax with increasing severity of renal impairment. 
Overall systemic exposure to hydrocodone (as assessed by AUC0-∞) in subjects with 
moderate or severe renal impairment was, on average, up to approximately 70% higher 
than that in subjects with normal renal function.  Subjects with ESRD displayed similar 
exposure as subjects with normal renal function.  

Table summarizing PK parameters of hydrocodone in patients with renal impairment was 
presented above in the summary of clinical pharmacology findings.  Comparison of 
systemic exposure in terms of statistical analysis is presented in the table below. 

 
Table: Mean (Standard Deviation) Pharmacokinetic Parameters for 
Hydromorphone Following Administration of the 45-mg Bitartrate Extended-
Release Tablet to Subjects With Varying Degrees of Renal Function  

 
AUC could not be calculated because of incomplete hydromorphone profiles. 
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As noted in the tables above, hydromorphone concentrations were approximately 1 to 2% 
of those of hydrocodone in each group. 

Table: Recovery of Hydrocodone in Urine in Patients with Different Degree of 
Renal Impairment or Healthy subjects.  
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2.3.7 Effect of Hepatic Impairment:   

Mean Cmax was approximately 30% higher and mean AUC0-∞ was approximately 70% 
higher in subjects with moderate hepatic impairment than in subjects with normal hepatic 
function.  Teva has not evaluated the impact of mild and severe hepatic impairment on 
Vantrela ER tablet PK. 

 

Figure: PK profile of hydrocodone in healthy and moderate hepatic impaired 
subjects following Vantrela ER administration (15 mg). 

 

2.4 Extrinsic Factors 

a) Drug-Drug Interactions: No clinical drug-drug interaction studies have been 
performed for hydrocodone ER. 
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Hydrocodone is metabolized by CYP3A4 and CYP2D6.  The pharmacokinetics of 
hydrocodone may be affected by inhibitors and inducers of CYP3A4, with a possible 
impact on safety and efficacy. To a lesser extent inhibitors of CYP2D6 may have an 
impact on efficacy in some individual patients.  However, role of CYP2D6 may be 
limited. 

2.4.1 Alcohol Interaction:  

Cmax and AUC of hydrocodone were bioequivalent following alcohol treatment (20% 
and 40%) compared to fasted treatment Vantrela ER 15 mg tablet.  Teva conducted in 
vitro alcohol interaction study to evaluate the potential for dose-dumping with up to 90 
mg Vantrela ER tablet.  The sponsor indicates that the dose released within the first two 
hours of the dissolution test did not suggest dose-dumping with Vantrela ER tablet.  The 
clinical alcohol interaction study 1076 evaluated PK of Vantrela ER 15 mg tablet (higher 
doses were not evaluated) and did not reveal a significant change in systemic exposure 
following coadministration with 20% or 40% alcohol compared to drug taken without 
alcohol under fasting condition.   
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A=One 15-mg hydrocodone bitartrate extended-release tablet with 240 mL of water in a fasted state; 
B=One 15-mg hydrocodone bitartrate extended-release tablet with 240 mL of water in a fed state;  
C=One 15-mg hydrocodone bitartrate extended-release tablet with 240 mL of 4% volume/volume (v/v) 
alcohol in a fasted state; D=One 15-mg hydrocodone bitartrate extended-release tablet with 240 mL of 20% 
v/v alcohol in a fasted state;  
E=One 15-mg hydrocodone bitartrate extended-release tablet with 240 mL of 40% v/v alcohol in a fasted 
state. 
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2.4.2 Oral and Intranasal Abuse after crushing:  

Teva evaluated relative abuse potential of the Vantrela ER tablet when finely crushed and 
ingested orally or after intranasal administration in nondependent recreational opioid 
users.   

The abuse liability study 1085 compared PK and PD (drug liking) of Vantrela ER tablet 
crushed with intact tablet, crushed IR tablet and Placebo.  In this study, intact Vantrela 
ER 45 mg tablet systemic exposure was comparable to that noted in other single dose PK 
studies.  Cmax and AUC0-inf were 29 ng/mL & 568 ng.h/mL in study 1081.  Mean drug 
liking for intact Vantrela ER tablet was low (~50 or neither like nor dislike) followed by 
crushed Vantrela ER tablet and most drug liking noted with crushed IR tablet.   

 

Based on BE analysis, crushed Vantrela ER 45 mg tablet and IR hydrocodone had 42% 
and 313% higher Cmax compared to intact Vantrela ER 45 mg tablet.    
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Intranasal abuse of crushed Vantrela ER tablet was evaluated in abuse liability study 
10032.  PK and PD of intranasal crushed Vantrela ER 45 mg tablet, intranasal crushed 
Zohydro 45 mg tablet, intranasal hydrocodone powder 45 mg were compared with intact 
Vantrela ER 45 mg or Placebo. The peak plasma concentrations of hydrocodone and 
maximum drug liking were highest and achieved rapidly (Tmax 1.5 hrs) following 
intranasal administration of API and crushed Zohydro. As noted in the oral abuse liability 
study, mean drug liking for intact Vantrela ER tablet was low (~50 or neither like nor 
dislike). A two-fold increase in systemic exposure is noted following intranasal 
administration of Vantrela ER tablet which was associated with significant increase in 
drug liking (See bottom right figure). 
Mean hydrocodone PK profile following 
intranasal abuse of different hydrocodone 
preparations (45 mg) vs. intact oral 
Vantrela ER 45 mg tablet. 

Mean drug liking (question 1) vs. time 
following intranasal abuse of different 
hydrocodone preparations (45 mg) vs 
intact oral Vantrela ER 45 mg tablet. 

Table: Mean (Standard Deviation) Pharmacokinetic Parameters for Hydrocodone 
After Intranasal Administration of Crushed Vantrela ER (IN CEP-33237), 
Hydrocodone API or Crushed Zohydro™, or Oral Administration of Intact 
Vantrela ER (OR CEP-33237) at 45 mg Dose.   
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2.5 General Biopharmaceutics 

2.5.1 What is the extent of food-effect on Vantrela ER tablet PK? 

Although overall exposure (as assessed based by AUC0-t and AUC0-∞) as well as AUC 
up to 8 hours (median tmax in the fasted state) met criteria to conclude bioequivalence 
(0.800, 1.250), mean Cmax was approximately 34% to 45% higher (Studies 1076, 1090, 
and 10024) following administration of a single 90-mg dose of hydrocodone ER with a 
high-fat meal as compared to when administered in a fasted state. The maximum 
observed increase in the presence of food (approximately 118%) is consistent with the 
maximum intra-individual difference observed under fasting conditions in studies in 
which bioequivalence was tested and demonstrated. 
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2.6 Analytical 

2.6.1 Are the active moieties in the plasma (or other biological fluid) appropriately 
identified and measured to assess pharmacokinetic parameters 

Quantification of hydrocodone and hydromorphone in human plasma containing 
dipotassium EDTA was conducted via a validated HPLC method with MS/MS detection 
at  (DP-2009-084). This analytical method was used across the 
full clinical program.  Plasma samples were kept frozen at approximately -20°C prior to 
analysis. A 100-μL human plasma aliquot was fortified with 25 μL of 25 ng/mL internal 
standard working solution at approximately -20°C prior to analysis. Analytes were 
isolated through supported liquid extraction using Isolute® SLE+, 200 mg, 96-well SPE 
plates (Biotage, Charlotte, NC, USA) and eluted with 1.6 mL of dichloromethane. The 
eluate was evaporated under a nitrogen stream at approximately 45°C, and the remaining 
residue was reconstituted with 250 μL of 100:0.025 acetonitrile/trifluoroacetic acid, v/v. 
The final extract was analyzed via HPLC with column-switching with MS/MS detection 
using positive ion electrospray. 
The method has a nominal range of 0.100 to 100 ng/mL for hydrocodone and 0.0500 to 
50.0 ng/mL for hydromorphone. Precision and accuracy of the method were within 
acceptable ranges according to  SOPs using quality control (QC) samples prepared at 
concentrations of 0.100, 0.300, 0.800, 3.00, 12.0, and 75.0 ng/mL for hydrocodone and 
0.0500, 0.150, 0.400, 1.50, 6.00, and 37.5 ng/mL for hydromorphone. Inter-assay 
precision for hydrocodone, as measured by the coefficient of variation percent (CV%), 
was less than or equal to 5.13%, and inter-assay bias ranging from -5.49% to 3.19% from 
nominal. Inter-assay precision for hydromorphone, as measured by the CV%, was less 
than or equal to 10.8%, and inter-assay bias ranging from -8.42% to -1.46% from 
nominal was also acceptable. Stability studies, including stability of hydrocodone and 
hydromorphone in processed sample, matrix (plasma), blood, and solution provided 
acceptable results and are summarized in Table 5 (DP-2009-084). 
Method performance in lipemic (DP-2014-131) and hemolyzed plasma, and in the 
presence of common over-the-counter medications, including acetaminophen, ibuprofen, 
naproxen, caffeine, ethanol, acetylsalicylic acid, and salicylic acid, was tested and found 
to be acceptable.  (DP-2009-084) Method performance was also tested and found to be 
acceptable in the presence of naltrexone and its metabolite 6β-naltrexol. The validity of 
the method was supported by incurred sample reanalysis (ISR). 
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 Systemic exposure (as assessed by AUC and Cmax) was comparable 
in Caucasian subjects (n=349) and in subjects of other races (n=144). 
 
Hepatic Impairment 
In subjects with moderate hepatic impairment (n=8; Child-Pugh classification (CPC) 
score of 7-9 points), overall systemic exposure to hydrocodone (as assessed by AUC) was 
approximately 70% higher and Cmax was approximately 30% higher following a single 
dose of VANTRELA ER as compared to subjects with normal hepatic function (n=8). 
Subjects with severe hepatic impairment were not studied. 
 
Renal Impairment  
Pharmacokinetics of VANTRELA ER were evaluated in healthy subjects with normal 
renal function (n=13 subjects with normal renal function [creatinine clearance >80 
mL/min]) and compared with patients with mild (n=8; creatinine clearance >50-80 
mL/min), moderate (n=9; Creatinine clearance 30-50 mL/min), and severe renal 
impairment (n=9 Creatinine clearance <30 mL/min) or patients with end-stage renal 
disease (ESRD) undergoing hemodialysis.  Patients with mild renal impairment did not 
show significant difference in Cmax and AUC of hydrocodone compared to healthy 
subjects.  Overall systemic exposure to hydrocodone (as assessed by AUC) was up to 
approximately 70% higher following administration of a single dose of VANTRELA ER 
to subjects with moderate or severe  renal impairment as compared to healthy subjects , . 
Mean peak concentrations were approximately 25% and 50% higher in patients with 
moderate and severe renal impairment, respectively compared to healthy subjects.  
Patients with ESRD undergoing hemodialysis after Vantrela ER administration had 
similar exposure compared to healthy subjects.   
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4 Appendix 

Reference ID: 3821232

37 Page(s) of Draft Labeling have been Withheld in Full as 
b4 (CCI/TS) immediately following this page
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4.2.2 Study # 1081 Synopsis (Single and multiple dose PK study). 
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Table: Plasma hydromorphone pharmacokinetic parameters by period. 
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4.2.3 Study # 1082 Synopsis (Dose-proportionality Study). 

 

Reference ID: 3821232

          
           

      
     

  
  

     
  
  

             
            

       

              
       

                 
 

             

               
                

    
           
                

                  
                      

              

                  
                

               
  

        
              

  
             
           
          
        
       

                 
                 

              
           

                  
    

                     
     

                
        

                  
        



 88  

 

Reference ID: 3821232

             
                

            

            
             

                     
             
                 

                
                 

            
                
                 
                 
            

           

           

               
            

              
                
                   
                  

              
                    

                 
                

                 
              

                    
                 

               
                
              

                
                

               
            

              
            

               
             

               
               

                 

         
            

                   
             

         
           

           



 89  

 

Reference ID: 3821232

             
                     
               

            
           

            
           
    

             
              

        

               
                 

              
                 

                 
                 

                 
              

               
              
               
              
             
                
              
            

              
              

             
            

                 
              

                  
                   

                  
                 

             
              

               
               
                
               
                

             
               

               
               

               
              
             

                  
                      



 90  

 

Reference ID: 3821232

             
                

            
             
               

             
                 

             
              
              

               
             
             

                
             

                
              

   

               
                   

             
                

                 
                 

         
             

                
            
              

              
         

              
                 

                  
                  

              
               

                
             

              
               
                 

                 
               

                
                

                
            

                  
           

                  
       



 91  

 

 

 

Hydromorphone concentrations were approximately 100-fold lower than concentrations 
of hydrocodone. 
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4.2.4 Study # 1085 Synopsis (Oral Drug Liking Study) 
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4.2.5 Study # 1088 Synopsis (Renal Impairment Study) 
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Subjects with ESRD underwent hemodialysis treatment according to their prescribed 
regimen. A single dialysate sample was collected during hemodialysis on day –1 and 
hourly dialysate samples were obtained during each hemodialysis treatment following 
study drug administration. NOTE: In the event that a post-study drug hemodialysis 
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treatment started or ended within 5 minutes of a scheduled time point at which a blood 
sample for pharmacokinetic analysis was required, 1 sample was collected to satisfy the 
requirement for the scheduled time point as well as the pre- or post-hemodialysis blood 
sample for pharmacokinetics. 

 

Reference ID: 3821232

             
              

                  
               

                    
             

                 
                 

                   
                  

                    
                   

                  
                 
               

             
                 

               
               
              

                
               

               
              

            
               

             
              

               
               

            
            

                        
                    

              
               

                  
               

               
               

                      
                        

                
              

             
              

              
            

                   
                 

               
                



 103  

 

Reference ID: 3821232

          
              

            
             

            

               
           

       

               
                 

                
                 

           
             

            
             

             
                  

            
               

             
             

                
              
                
             

                
             

                    
               

 

   

                
                

              
              

               
               

                
              

                
               

                
                

                
            

            
                

                
                
                   



 104  

 

 

 

 

 

Reference ID: 3821232

                 
              

                   
              

                
               

                  
               

             
            

               
               

            
                   

       
                

              
               

            
               

   
               

           

                
              

                 
                

               
                
               

                 
              

         

 
 

  
 

 

  
 
   
 

 
  

  
 

 
  

 
   
 

 
  

        
   

     
     

     
     
      
       
       

     
     
           

     
     
     

       
      
     
     

  

           



 105  

4.2.6 Study # 1089 Synopsis (Hepatic Impairment Study): 
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Table: Hydrocodone Pharmacokinetic Parameters Following Administration of the 
Vantrela Extended-Release 15 mg Tablet to Subjects With Normal Hepatic 
Function and Subjects With Moderate Hepatic Impairment 

 
Table: Mean (Standard Deviation) Pharmacokinetic Parameters for 
Hydromorphone Following Administration of the 15-mg Vantrela Extended-Release 
Tablet to Subjects With Normal Hepatic Function and Subjects With Moderate 
Hepatic Impairment 

 

Hydromorphone concentrations were approximately 1 to 2% of those of hydrocodone in 
subjects with normal hepatic function and subjects with moderate hepatic impairment. 
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Table: Effect of Food on Hydrocodone Exposure. 
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Figure: Mean (+Standard Error) Plasma Concentration-By-Time Profiles Through 
72 Hours for Hydrocodone in Healthy Subjects Administered a Single 15-mg Dose 
of the Hydrocodone Bitartrate Extended-Release Tablet Fasting With Water or 
Fasting With 4%, 20%, or 40% Volume/Volume Alcohol Solutions.   
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4.2.8 Study # 10024 Synopsis (Food-effect after single dose and multiple dose). 
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4.2.9 Study # 1079 Synopsis (relative BA study) 
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Figure: Mean (Standard Error) Plasma Concentration by Time Profiles for 
Hydrocodone in Healthy Subjects Administered a 15-mg Dose of Hydrocodone 
Within the Hydrocodone Bitartrate Extended-Release Tablet and VICOPROFEN 
(Intact).   

 

 

 

 
 
Figure: Mean (Standard Error) Plasma Concentration by Time Profiles Through 
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60 Hours for Hydrocodone in Healthy Subjects Administered a 15-mg Dose of 
Hydrocodone In the Hydrocodone Bitartrate Extended-Release 
Tablet (Intact and Crushed) and VICOPROFEN (Intact and Crushed) 

 

Table: Mean (SD) PK Parameters for Hydrocodone Following Administration of a 
15 mg Dose of Vantrela ER tablet intact and crushed. 
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4.2.10 Study # 1090 Synopsis (Relative BA, Food-effect study): 
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4.2.11 Study # 10032 Synopsis (Intranasal Drug Liking Study): 
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4.2.12 Study # 1095 Synopsis (dosage form proportionality). 
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4.2.13 Study # 1096 Synopsis (Dosage form proportionality study) 
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☐ Multiple 
Dose  

  

☐ Mass Balance Study   

☐ Other (e.g. dose 
proportionality) 

  

Intrinsic Factors  
☐ Race   

☐ Sex   

☐ Geriatrics   

☐ Pediatrics   
 Hepatic Impairment 1 1089 
 Renal Impairment  1 1088 
☐ Genetics   In studies where subjects were not blocked with 

naltrexone or where there was the potential for 
notably higher exposure to hydrocodone due to the 
dosing regimen or the population under study 
(Studies 1085, 1088, 1089, 1091, 10024, and 
10032), blood samples were obtained at screening to 
genotype for cytochrome P450 2D6 (CYP2D6) 
enzyme metabolism status. Poor metabolizers of 
CYP2D6 substrates were excluded from these 
studies (VP029-00 Validation Report CYP2D6-16, 
AVP068-00-01 Gel Based Genotyping Validation 
Report, AVP02-00-00 Multiplex PCR Validation 
Report). 
In Studies 1079, 1090, 1095, 1096, 1097, 1098, 
1099, 1104, and 1106, blood samples were obtained 
at baseline to genotype for CYP2D6 metabolism 
status. Subjects were permitted to participate in these 
studies irrespective of metabolism status. (AVP029-
00 Validation Report CYP2D6-16, AVP068-00-01 
Gel Based Genotyping Validation Report, AVP02-
00-00 Multiplex PCR Validation Report). No 
labeling changes are proposed based on the 
exploratory analysis and hence a consult to 
Genomics Group is not needed. 

Extrinsic Factors  
 Effects on Primary 
Drug 

1 1076 alcohol interaction study (in vivo) 
 

 Effects of Primary 
Drug 

1 Publications discussing drug-drug interaction 
potential on hydrocodone PK. (Note: The white 
paper submitted discusses lack of publications to 
show CYP drug interactions). 

Pharmacodynamics   
☐ Healthy Subjects   
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7. Are the pediatric exclusivity 
studies adequately designed to 
demonstrate effectiveness, if the drug 
is indeed effective? 

☐Yes ☐No 
N/A 

 

General  
8. Are the clinical pharmacology and 
biopharmaceutics studies of 
appropriate design and breadth of 
investigation to meet basic 
requirements for approvability of this 
product? 

Yes ☐No 
☐N/A 

 

9. Was the translation (of study 
reports or other study information) 
from another language needed and 
provided in this submission? 

☐Yes ☐No 
N/A 
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