From: Nathalie Leitch

Sent: Thursday, October 15, 2009 3:26 PM

To: 'Balogh, Christine’; 'Birtchet, Alan’; Terrence Fullem

Cc: 'Mignon, Paul’; 'Levy, Richard , (inVentiv Communications)'
Subject: RE: inVentiv Follow Up

Attachments: StatGram.pdf; Effect of alcohol on KADIAN pk.pdf

Hi ~ the sales team has two additional pieces currently available; the first describes the benefits of Kadian versus generic
MS Contin and the second describes the KADIAN capsules story and key benefits of the product. Two additional pieces,
a conversion guide and visual aid, are currently being printed and will be available to the field very shortly. | will send you
copies of these pieces.

We are also looking to leverage results from a study that Alpharma did which looked at the effects of alcohol on Kadian
pk. I've attached a copy of an article re this study that was published in the Journal of Pain along with a statgram that
Alpharma sent out summarizing the results of the study. Kadian is the only product in the category that has done such a
study and which can make the “no dose dumping in the presence of alcohol” claim — we think this is a significant
differentiator and would like to incorporate this message into the overall Kadian safety message.

Nathalie

Nathalie Leitch
Assoc Director, US Hsptl & CA Mkt

@ctavis

creating value in aharmaceutecals

Actavis

60 Columbia Rd. Bldg B t 973-889-6968 @ NLeitch@actavis.com
Morristown , NJ 07960 United States w www.actavis.com

Internal VolP number ¢ 125 6968

Please note that this e-mail and Its attachrrents are intendea for the named addressee only and may conzain infermation that is confidential and privileged. If you
have oy caincidence or mistake or without specific autharization received this 2-mal and Its attachments we raguest that you nabfy us iImmediately that you have
receivad ther in error, uphold strict confidentiality and nsither read. copy. nor ctherwise make use of their contan: i any way P ease nots that the serdar of this e-
mall and its attachments is solely responsible for its contant fii doas not concern the operations of Actavis Group or its subsidiarnes

From: Balogh, Christine [mailto:cbalogh@consultCHS.com]
Sent: Thursday, October 15, 2009 5:55 PM

To: Nathalie Leitch; Birtchet, Alan; Terrence Fullem

Cc: Mignon, Paul; Levy, Richard , (inVentiv Communications)
Subject: RE: inVentiv Follow Up

Nathalie - I'll work with our Med Ed group Selva to create a proposal and we'll be sure to address your question regarding
expected ROI, timing and cost for the program. It would be helpful to get the previous materials utilized by Alpharma
(slide kit etc.) to understand what may need to be updated.

Alan did manage to get his hands on a set of materials currently utilized by the field (sales aid/PI, Co-Pay
assistance brochures and the Kadian MOA CD). Are there any materials we're missing?

We can definitely aim to reconvene the week of the 26th - let me check calendars and we'll get back to you with
proposed dates/times.

PLAINTIFFS TRIAL
1 EXHIBIT
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Best Regards,
Tina

Christine Balogh

Vice President

Integrated Client Development
inVentiv Advance Insights
500 Atrium Drive

Somerset, NJ 08873

w 732-537-4884

¢ 732-620-0681

f: 866-908-7320
cbalogh@inventivhealth.com
www.inventivhealth.com

From: Nathalie Leitch [mailto:NLeitch@actavis.com]
Sent: Thursday, October 15, 2009 4:32 PM

To: Birtchet, Alan; Terrence Fullem

Cc: Mignon, Paul; Balogh, Christine

Subject: RE: inVentiv Follow Up

Hi -

Thanks for your note, Alan. It was good to see you, Tina and Paul last week and helpful to walk through some ideas with
you for providing ongoing support for Kadian.

Mike and Mark are interested in creating a speakers program. | will track down the materials used by Alpharma and will
forward to you once located. Given where we're at in the product life-cycle, our decision to move forward with such a
program will be based on time and cost to implement as well as an understanding of expected market impact. It would be
helpful if, along with proposed budget and timeline, you could provide us with additional information relating to expected
ROI. | recognize that the impact may best be described qualitatively as the objective of this program would in part be to
re-establish a connection with KOL and high volume writers; fine. Any information that you can provide to help us
understand benefits of implementing such a program would be appreciated.

| have taken a quick look through the report that you sent — thank you. There is some good information here. | will give
some thought to specific metrics that we may want to monitor more closely in the future.

Could we aim to reconvene for a follow-up meeting during the week of October 2672 Let me know.
Thanks again,

Nathalie

Nathalie Leitch
Assoc Director, US Hsptl & CA Mkt
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From: Birtchet, Alan [mailto:ABirtchet@inVentivhealth.com]
Sent: Tuesday, October 13, 2009 2:40 PM

To: Nathalie Leitch; Terrence Fullem

Cc: Mignon, Paul; Balogh, Christine

Subject: RE: inVentiv Follow Up

Nathalie and Terry,
It was good to see you last week to discuss the Kadian opportunity. |'ve enjoyed the interaction with the sales force and
managers to date. | share their (and your) enthusiasm about the cpportunity with Kadian.

In recent conversations, Mark and Mike seem particularly supportive of creating a speakers program. | know Tina has had
conversations with folks from our Communications team and MedConference to formulate strategy on how we could
collaborate to accomplish this efficiently. Is it possible to get a copy of the old Alpharma speaker slide kit to consider how
best top update and repurpose this material? This would be helpful as we develop a proposal for the initiative.

I've talked with our Analysis and Reporting (A&R) team regarding creation of reports based on data supplied by the sales
force. We had discussions at the initiation of the project about the need for in-depth reporting of activity at which time it
seemed to not be critical. There are some data available which was used to create the attached. These reports are among
a standard suite of reports that we can provide. As you'll remember, no activity reports were included as deliverables for
the team at launch.

| want to point out a few things:

1) There are no call detail records. This caused an issue on the reports where no calls were appearing. We made the
assumption that all contacts were Kadian calls which | expect is valid. If we intend to generate activity reports moving
forward, we may want to provide more direction to the field around reporting.

2) We don't have specialty or decile information on all Targets so you will see a number of Targets in the XX ( decile)
group and OTH (Other) specialty group. If we get segmentation information we can re-run the reports after we update the
missing information.

3) The call goals given were 12 for deciles 6 and above and 8 for decile 5 and below. A&R assumed these were gquarterly
goals. We can re-run this report to reflect changes to frequency goals.

3) Overall Reach is at 66.2%. The % of calls to targets is over 99%. Frequency is trending for the most part from highest
decile down to lowest in terms of times called. Calls per day is low at 4.7.

These reports provide examples of what can be generated. If you want to see specific activity metrics in the future, we can
recreate reports accordingly. If data are not available, we may give different direction to the field to ensure we capture
elements we believe are important.

Let's try to schedule a follow up meeting to discuss the issues/opportunities we identified. Specifically, we agreed to
consider;
- how a speaker program could be developed and events conducted.
- how materials could be updated and some developed to refresh the Kadian sales message and supplement a
‘safety’ message, including the issue of alcohal toxicity.
- how a mail campaign could be initiated quickly
- what analytics could be done quickly to assess promotional effect and whether additional sales people could
have positive ROI
| look forward to meeting again soon.
Regards
Alan
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From: Balogh, Christine

Sent: Wednesday, October 07, 2009 12:10 PM
To: 'Nathalie Leitch'; Terrence Fullem

Cc: Mignon, Paul; Birtchet, Alan

Subject: inVentiv Follow Up

Nathalie / Terry- It was great to see you both yesterday

As a follow-up on a few of the Communications initiatives (speaker programs, updating slide kits, updated selling
materials, mass letter to pharmacy/md's regarding Cardinal stocking/safety message), it would be helpful to get a copy of
the current materials so we can make some recommendations. | met with Rich Levy (my counterpart in Communications)
this morning who used to be agency of record for Kadian when it was at Alpharma - so he's got in-depth knowledge of the
product. He will also pull in one of our agencies to outline ideas/costs.

On my end, I'll work on the analytics proposal to outline costs around our sales optimization to determine where it may
make sense to add more representatives. It would be helpful to understand the number of targets you are hitting with
your telesales program as well. | can incorporate this into our analysis as a separate line item so you can choose whether
you'd like to include in the analytics.

As a next step, it would be ideal to get a date on the calendar and we'll plan to come back to walk you through our
recommendations and proposals.

Best Regards,
Tina

Christine Balogh

Vice President

Integrated Client Development
inVentiv Advance Insights

500 Atrium Drive

Somerset, NJ 08873

w 732-537-4884

¢ 732-620-0681

. 866-908-7320
cbalogh@inventivhealth.com

www.inventivhealth.com
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& ALPHARMA.

Pharmaceuticals

June 8, 2007

UPS OVERNIGHT COURIER

Food and Drug Administration

Center for Drug Evaluation & Research

Division of Drug Marketing, Advertising, & Communications
5901-B Ammendale Road

Beltsville, MD 20705

RE: NDA # 20-616, KADIAN® (morphine sulfate extended-release) Capsules,
10 mg, 20 mg, 30 mg, 50 mg, 60 mg, 80 mg, 100 mg, and 200 mg

Dear Colleague:

Alpharma Pharmaceuticals LLC is hereby submitting, in duplicate, the following
promotional material(s) for KADIAN® (morphine sulfate extended-release) Capsules:

StatGram KADIAN® ETOH Study Results “Dear Doctor” Letter
Job Code: KADI7SG0001

Coupon Request Letter
Job Code: KADI7D0060E

If you have any questions relating to this submission, please do not hesitate to contact
the undersigned at (732) 465-3670.

Sincerely,
LPHARMA PHARMACEUTICALS LLC

Charlene Salmorin
Associate Director, Labeling & Registrations

/cs
Enclosures
Regulatory Affairs Department
One New England Avenue, Piscataway, NJ 08854
Telephone: 732-465-3631
Facsimile: 732-465-3724
CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER ALLERGAN_MDL_01741508
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Note: Form 2253 is required by law. Reports are required for approved NDAs and ANDAs (21 CFR 314.81)

1. DATE SUBMITTED Form Approved: OMB No. 0910-0001
6/8/2007 Expiration Date: May 31, 2008
See OMB Statement on Reverse Part 1

TRANSMITTAL OF ADVERTISEMENTS 3
AND PROMOTIONAL LABELING FOR
DRUGS AND BIOLOGICS

FOR HUMAN USE

2 LABEL REVIEW NO. (Biologics)

NDA/ANDA/AADA OR BLA/PLA/PMA
Number: 20-616
Single product E Multiple products D

For multiple products, submit completed form and
specimen of advertising/promotional materials to
one application of choice and attach separate sheet
addressing items 3-5 for remainder of products.
Refer to No. 3 on instruction sheet.

4. PROPRIETARY NAME 5. ESTABLISHED NAME 6. PACKAGE IN§ERT DATE and ID NO 7. MANUFACTURER NAME:

KADIAN Morphine Sulfate E-R Caps (Latest final printing labeling) N/A

October 2006 Part #40-9064 N/,
Prod. Code No. N/A License No. N/A
rod. Col ¥ (Biologics,
FDA/CBER USE ONLY
REVIEWED BY: DATE RETURNED BY: DATE
8. ADVERTISMENT / PROMOTIONAL LABLEING MATERIALS
N
Please check one or both: Professional D Consumer
Material Type Dissemination/ Applicant’'s Material ID Code and/or description Previous review No. COMMENTS:
(use FDA codes) Publication Date if applicable / date
(PLA Submissions)
a. b. C. d.
StatGram: KADIAN ETOH Study
PLT 6/5/2007 Results "Dear Doctor" Letter N/A
Job Code: KADI7SG0001
il

9. TYPED NAME AND TITLE OF RESPONSIBLE OFFICIAL OR AGENT A /SIGNATURE OF RESPOWSIBLE OFFICIAL

Charlene Salmorin, Associate Director, Labeling & Reg. X

Atde /3, At AACA &um rmyy

One New England Avenue
Piscataway, NJ 08854 a. PHONE NO.

b. FAXNO.

11. APPLICANT'S RETURN ADDRESS 12. RESPONSIBLE 07»&'3 ﬂ /

( 732 )465-3670

( 732 )465-3724

13. BIOLOGICAL PRODUCTS: (Check One)
[] Part 10raft [ Part IiFinal

FORM FDA 2253 (10/05) PREVIOUS EDITION IS OBSOLETE.

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER

PSC Media Arts (301) 443-1090 EF
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Note: Form 2253 is required by law. Reports are required for approved NDAs and ANDAs (21 CFR 314,81)

T,

TRANSMITTAL OF ADVERTISEMENTS
AND PROMOTIONAL LABELING FOR

DATE SUBMITTED
6/8/2007

Form Approved: OMB No. 0910-0001
Expiration Date: May 31, 2008
See OMB Statement on Reverse Part 1

3. NDA/ANDAJ/AADA OR BLA/PLAPMA
Number: 20-616
Single product & Multiple products D

DRUGS AND BIOLOGICS
FOR HUMAN USE

2 LABEL REVIEW NO. (Biolagics)

For multiple products, submit completed form and
specimen of adverising/promotional materials to
one application of choice and attach separale sheet
addressing items 3-5 for remainder of products.
Refer to No. 3 on instruction sheet.

4. PROPRIETARY NAME 5. ESTABLISHED NAME 6. PACKAGE INSERT DATE and ID NO 7. MANUFACTURER NAME:
KADIAN Morphine Sulfate E-R Caps (Latest final printing labeling) N/A
N/A October 2006 Part #40-9064 License No. N/A
Prod. Code No. (Biologics)
FDA/CBER USE ONLY
REVIEWED BY: DATE RETURNED BY: DATE
8. ADVERTISMENT / PROMOTIONAL LABLEING MATERIALS
Please check one or both: D Professional E Consumer
Material Type Dissemination/ Applicant's Material ID Code and/or description Previous review No. COMMENTS:
(use FDA codes) Publication Date if applicable / date
(PLA Submissions)
a. b, c. d.
Coupon Request Letter
CDM 6/6/2007 P N/A

Job Code: KADI7D0060E

9. TYPED NAME AND TITLE OF RESPONSIBLE OFFICIAL OR AGENT
Charlene Salmorin, Associate Director, Labeling & Reg.

10/ SIGNATURE OF
.4
; ‘wd

N

11. APPLICANT'S RETURN ADDRESS
One New England Avenue
Piscataway, NJ 08854

®

12. RESPONSIBLEQFFICIAL'S

a, PHONE NO.
( 732 )465-3670

b. FAXNO.
( 732 )465-3724

=

13. BIOLOGICAL PRODUGTS: (Check One)
[ Part 1Draft [ Part 1/Final

FORM FDA 2253 (10/05)

PREVIOUS EDITION IS OBSOLETE.

PSC Media Arts (301) 443-1090 EF

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER
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Important Prescribing

S

=

Information
‘ June 2007
Q; Dr. John Q. Sample e ALPHARMA
: 123 Any Street Pharmaceuticals
| Suite 456

Anytown, US 12345-6789
Ll lebeel oo bbb vd bbb bbbl

KADIAN® (morphine sulfate extended-release) Capsules
HEALTHCARE PROFESSIONAL LETTER

Dear Healthcare Professional:

Alpharma Pharmaceuticals LLC has conducted an alcohol-formulation interaction study
with KADIAN® (morphine sulfate extended-release) Capsules to determine if the
concomitant administration of alcohol would accelerate the release of morphine

sulfate from KADIAN® capsules. This study, as well as its review by the Food and Drug
Administration (FDA), has now been completed. The results of this study indicate that
the extended-release properties of KADIAN® capsules are well-maintained - even in
the presence of a significant quantity and concentration of alcohol, and that there
is not an interaction between the KADIAN® capsule formulation and alcohol when
administered concomitantly. The following is a summary of the study and its results.

STUDY DESCRIPTION

This was an open-label, randomized, pharmacokinetic, single-dose, 3-way crossover
study conducted under fasted and fed conditions in 32 healthy adult male volunteers

to assess whether alcohol interferes with the extended-release characteristics of the
KADIAN® capsule formulation. The primary endpoints were the mean ratios of area under
the curve (AUC), mean ratios of maximum serum concentration (C__ ), and median time to
maximum concentration (T__ ) of morphinie in the KADIAN® and alcohol arms in the fasted
and fed states, as compared to the reference arm of KADIAN® capsules and water in a
fasted state. The study population was comprised of healthy (opioid-naive), non-smoking,
males, aged 21 to 40 years old with a history of moderate alcohol consumption (at least
7-21 alcoholic drinks per week). The study was performed as a 3-way crossover; each
subject was either fed a standard high-fat meal (1000 calories) 30 minutes before dosing
administration or fasted for a minimum of 10 hours. As a safety precaution, at 12 hours
and 2 hours prior to the dosing, subjects were given a 50 mg dose of naltrexone (an

2 ALPHARMA
Pharmaceuticals

Alpharma Pharmaceuticals LLC, One New England Avenue, Piscataway, NJ 08854
Tel: 732-465-3600 - www.alpharma.com

%
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opioid antagonist) to block the effects of the morphine sulfate. At time=0 minutes, subjects
were given a single dose of 100 mg KADIAN® and a total of 8 ounces of 80-proof (40%)
alcohol over a period of not more than 20 minutes (8 ounces of water for the reference arm).
Morphine serum levels were measured over the next 48 hours.

Data were analyzed in two ways, including and excluding subjects who vomited within the
12-hour dosing interval. The results from both analyses showed that the ratios for morphine
(AUC) and (C__,) for subjects given KADIAN® capsules and alcohol in a fed and fasted state
relative to subjects given KADIAN® capsules with water in a fasted state were bio-
equivalent'.

The study showed that:

* Mean serum morphine concentrations of KADIAN® 100 mg capsules co-ingested with
8 ounces of 40% ethanol fasted and fed were bioequivalent to KADIAN® taken without
alcohol.

* The mean serum morphine concentration-time profiles following alcohol ingestion in the
fasted and fed conditions were consistent with an extended-release formulation.

* The median (T__), 8 hours, was the same for all 3 treatments.

NEW KADIAN® CAPSULE STRENGTHS

Alpharma would also like to inform you that we have received approval from the FDA for
both the 200 mg strength of KADIAN®, which is now available, and the 10 mg strength
which will be available in September 2007. The new 200 mg strength KADIAN® capsule, as
with the 100 mg capsule, should be used in opioid-tolerant patients only.

SAFETY CONSIDERATIONS?

KADIAN® capsules are an extended-release formulation of morphine sulfate indicated for
the management of moderate-to-severe pain when a continuous, around-the-clock opioid
analgesic is needed for an extended period of time.

e KADIAN® capsules are not for use as a prn analgesic.

* KADIAN® capsules contain an opioid agonist which is a Schedule Il controlled
substance. KADIAN® has an abuse liability similar to other opioid analgesics. This
should be considered when prescribing or dispensing KADIAN® in situations where
the physician or pharmacist is concerned about an increased risk of misuse, abuse,
or diversion.

» Serious adverse reactions that may be associated with KADIAN® therapy in
clinical use are those observed with other oral opioid analgesics and include
respiratory depression, respiratory arrest, circulatory depression, cardiac arrest,
hypotension, and/or shock.

B ALPHARMA.
Pharmaceuticals

Alpharma Pharmaceuticals LLC, One New England Avenue, Piscataway, NJ 08854
Tel: 732-465-3600 — www.alpharma.com
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* Patients who do not have a proven tolerance to opioids should be started only on the
10 mg or 20 mg strength, and usually increased at a rate not greater than 20 mg every
other day. KADIAN® 100 mg and 200 mg capsules are for use in opioid-tolerant patients
only.

* KADIAN® capsules are to be swallowed whole and are not to be chewed, dissolved, or
crushed. Taking chewed, dissolved, or crushed KADIAN® capsules or pellets leads to
rapid release and absorption of a potentially fatal dose of morphine.

The co-ingestion of alcohol with KADIAN® capsules is not recommended. All opioids,
including KADIAN® capsules, may be expected to have additive effects and potentially
serious outcomes when used in conjunction with alcohol, other opioids, or illicit drugs that
cause central nervous system depression.

Patient safety is cur highest priority at Alpharma Pharmaceuticals, and we are committed
to providing healthcare professionals with information to appropriately prescribe KADIAN®
capsules. We believe this information is valuable for you in your assessment of KADIAN®
capsules, and we look forward to educating you and your patients about the appropriate
use of KADIAN® for moderate-to-severe chronic pain. For further information, please visit
www.KADIAN.com or call 1-877-4KADIAN.

Sincerely,

S

N 2
Stephen Sun, MD
Senior Director, Medical Affairs
Alpharma Pharmaceuticals LLC

Enclosures and References:

1. Study Summary: The effect of the co-ingestion of alcohol on the pharmacokinetics of
KADIAN® (morphine sulfate extended-release) Capsules. Alpharma Pharmaceuticals
LLC, Piscataway, NJ [KAD17D0018, February 2007].

2. KADIAN® [prescribing information]. Piscataway, NJ: Alpharma Pharmaceuticals LLC.

KADIAN® is a registered trademark. KADIAN is a trademark owned by Alpharma Pharmaceuticals LLC.
ALPHARMA?® is a registered trademark of Alpharma Inc.

0t ; ;.23
STAT/GRAM® is a registered trademark of Elcegedim dernidrite

> AL PHARMA.
Pharmaceuticals

Alpharma Pharmaceuticals LLC, One New England Avenue, Piscataway, NJ 08854
Tel: 732-465-3600 — www.alpharma.com
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The effect of the co-ingestion of alcohcl on the pharmacokinetics
of KADIAN® {morphine sulfate extended-release) Capsules

The objective of this study was to evaluate the potential for a formulation interaction between KADIAN® capsules and alcohol
when both are co-ingested under fasted or fed conditions compared to KADIAN® with water under fasted conditions

An open-label, randomized, single-dose, 3-way crossover pharmacokinetic drug interaction study under fasted and
fed conditions between KADIAN® 100 mg extended-release capsules and alcohol conducted in thirty-two (32) healthy
adult male subjects

The subjects were randomized in a crossover design into 3 arms to receive: KADIAN® 100 mg with 8 ounces of 40%
ethanol (ETOH) fasted, KADIAN® 100 mg with 8 ounces of 40% ethanol fed, and KADIAN® 100 mg with 8 ounces of
water fasted. There was a 7-day washout between each arm

50 mg oral Naltrexone Hydrochloride (an opioid antagonist) was administered 12 and 2 hours prior to each treatment

to counteract the effects of morphine

The first analysis (Figure 1) includes all subjects who completed any arm in the study
- The serum morphine time-released profile remained similar among the three arms (KADIAN® and water compared to
KADIAN® and alcohol fast/fed)

The second analysis (Figure 2) excluded subjects who vomited during the 12-hour dosing interval
- Eleven subjects in the KADIAN® with alcohol fasted arm vomited (therefore, n=16)

- Three of the eleven subjects also vomited in the KADIAN® with alcohol fed arm (therefore, n=22)
- No subjects vomited after taking KADIAN® and water (therefore, n=26)

The serum morphine profile following co-administration of KADIAN® 100 mg and 40% alcohol does not appear to be
different from the profile following KADIAN® and water in either analysis

Figure 2. Mean Serum Morphine Concentration

Figure 1. Mean Serum Morphine Concentration (Excluding Subjects With Emesis Within the
(All Subjects Who Completed Any Arm) 12-Hour Dosing Interval)
,,,,, | abbataulbobidll” Mo bt S
16+ KADIAN® (100 mg) + alcohol fasted (n=27) N KADIANE (100 mg) +alcohol fasted (n=16)
e 5 .\\ = KADIAN® (100 mg) + alcohal fed (n=25) 2 13 ~+~ KADIAN® (100 mg; +alcohol fed (n=22)
=3 1y —=— KADIAN® (100 mg) + water {asted (n=26) - & —=~ KADIAN® (100 mq) + water fasted (n=26)
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The effect of the co-ingestion of alcohol on the pharmacokinetics
of KADIAN® (morphine sulfate extended-release) Capsules

The analysis includes 26 subjects who had completed at |east one KADIAN® with alcohol arm and the KADIAN® with water arm.

Ratios of Mean Results (%)

KADIAN® +ETQH (Fasted)/KADIAN"+H 0 KADIAN®+ETOH (Fed)/KADIAN"+H,0
Cf-;\ Ay

g/ Ly

AUC B9, 7%

89.7%

102 5% a8 0%

gtk

All values were within the upper and lower bioequivalence confidence interval

The medianT,,,, for all arms of the study was approximately 8.0 hours

Of the 32 subjects included in the safety analysis, 27 (84%) experienced at least one adverse event (AE) possibly or
probably related to the drug administration. Most of the AEs were mild to moderate and one was severe. There were no
serious AEs and all AEs were resolved before the end of the study

7 patients discontinued prior to completing all treatment arms (1 due to failed drug test, 5 due to AEs, 1 due to family issues)

KADIAN® capsules co-ingested with 8 ounces of 40% ethanol fasted and fed resulted in mean serum morphine
concentrations that were bioequivalent to KADIAN® taken without alcohol

KADIAN® 100 mg capsules co-ingested with 8 ounces of 40% ethanol fasted and fed resulted in mean AUC and peak
morphine concentrations consistent with an extended-release formulation

KADIAN® capsules are an extended-release oral formulation of morphine sulfate indicated for the management of moderate
to severe pain when a continuous, around-the-clock opioid analgesic is needed for an extended period of time

KADIAN® capsules are not for use as a prn analgesic

KADIAN® capsules contain an opioid agonist which is a Schedule || controlled substance. KADIAN® has an abuse liahility
similar to other opioid analgesics. This should be considered when prescribing or dispensing KADIAN® in situations where
the physician or pharmacist is concerned about an increased risk of misuse, abuse, or diversion

Serious adverse reactions that may be associated with KADIAN® therapy in clinical use are those observed with other oral
opioid analgesics and include: respiratory depression, respiratory arrest, circulatory depression, cardiac arrest, hypotension,
and/or shock

Patients who do not have a proven tolerance to opioids should be started only on the 20 mg strength, and usually increased
at a rate not greater than 20 mg every other day. KADIAN® 100 mg capsules are for use in opioid-tolerant patients only
KADIAN® capsules are to be swallowed whole and are not to be chewed, dissolved, or crushed. Taking chewed, dissolved, or
crushed KADIAN® capsules or pellets leads to rapid release and absorption of a potentially fatal dose of morphine

The co-ingestion of alcohol with KADIAN® is not recommended

For further information, please visit www.KADIAN.com or call 1-877-4KADIAN

Reference: Data on file. Alpharma Branded Products Division, Piscataway, NJ.

Please see accompanying complete Prescribing Information.

KADIANE® is a registered trademark. KADIAN is a trademark owned by Alpharma Branded Products Division Inc.
ALPHARMA® is a registered trademark of Alpharma Inc,
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wapsule somponents or in any siluation Wiere 9pioids ane sontmindicated.  Thls (ncludes (0 patients with
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FLSEVIER
Effect of Concomitant Ingestion of Alcohol on the In Vivo

Pharmacokinetics of KADIAN (Morphine Sulfate
Extended-Release) Capsules

Franklin Johnson, George Wagner, Stephen Sun, and Joseph Stauffer

Alpharma Pharmaceuticals LLC, Piscataway, New Jersey.

Abstract: The recent withdrawal of hydromorphone hydrochloride extended-release capsules (Pal-
ladone; Purdue Pharma L.P., Stamford, CT) from the market after pharmacokinetic data revealed a risk
of alcohol-induced dose-dumping prompted a re-examination of the risk-benefit profiles of extended-
release drugs. Although warnings on concomitant alcohol use are included on opioid product labels,
further investigations of extended-release formulations to determine the risk of dose-dumping were
recommended by the US Food and Drug Administration. The present study was undertaken to assess
the single-dose relative bioavailability of polymer-coated, extended-release morphine sulfate cap-
sules (KADIAN, 100 mg; Alpharma Pharmaceuticals LLC, Piscataway, NJ). This open-label, randomized,
3-way crossover study with an additional index arm, conducted among 32 healthy male volunteers,
found no significant evidence of a formulation interaction between KADIAN and alcohol, in vivo. The
pharmacokinetics of serum morphine did not differ significantly among subjects taking KADIAN with
water (fasted) or with 240 mL 40% alcohol under fasted or fed conditions. Analysis of variance ratios
of least-squares means for In-transformed AUC_ and C,,,, satisfied the criteria (90% confidence
intervals within 80%-125%) to declare no drug formulation interaction among the KADIAN regimens
dosed with alcohol compared with KADIAN taken with water. There were no serious adverse events
or deaths reported during the study.

Perspective: Because of the high rate of alcohol use in the United States, the potential for drug-
alcohol interactions is an important clinical concern. Although it is recommended that alcohol not be
used while the patient is taking opioids, results of this in vivo study indicate that the risk of alcohol-
induced dose-dumping in connection with the use of KADIAN is negligible.

© 2008 by the American Pain Society
Key words: KADIAN, opioid, morphine sulfate extended-release, alcohol, naltrexone, pharmacokinetics.

Icohol enhances the effects of opioids on the cen-
Atral nervous system (CNS), and even moderate

drinking may pose a risk of potential drug-drug
interaction.?® Results of the 2005 National Survey on
Drug Use and Health indicate a high rate of alcohol use
among Americans. Sixty-seven percent of those aged 21
to 25 years, and nearly half of those aged 60 to 64 years,
had consumed alcohol in the previous month.”® The
Drug Abuse Warning Network (DAWN) reported that
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concomitant use of alcohol and pharmaceuticals, with or
without other illicit drugs, accounted for 13.5% of total
drug-related emergency room visits in 2005."* The possi-
bility of concomitant use of alcohol with pain medica-
tion, including opioids, is a reasonable concern. The dan-
gers of concomitant consumption of alcohol and
extended-release opioids have recently attracted atten-
tion in the scientific and regulatory arenas.
Extended-release formulations contain enough opioid
to provide analgesia over the dosing interval, generally
12to 24 hours. There are several strategies used in creating
extended-release tablets and capsules. Tablet formulations
contain opioid enmeshed within a matrix consisting of
polymers that are hydrophobic, hydrophilic, or combina-
tions of more than 1 type of polymer.”"" On tablet in-
gestion, the hydrophilic polymer swells in the gastroin-
testinal (GI) fluid. Drug release can be controlled by the
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rates of diffusion of liquid into the tablet and diffusion  Materials and Methods
of drug into the system, or by the partition coefficients of
the drug between the 2 polymer types.”®"" Some tablet ~ Objective
formulations may use 2 types of hydrophobic polymer The objective of this study was to compare the single-
matrices, which enable dual control: One component can dose relative bioavailability of KADIAN (100 mg) when
be released immediately upon contact with Gl fluids, and dosed with alcohol under fasted and fed conditions ver-
a sustained-release component can be released by  sus water.
slower diffusion through the matrix pores.’®"

Capsule formulations adsorb morphine onto an inert Participants
core bead, which is then enclosed within a polymer coat-
ing. The chemistry of the polymer (hydrophobicity, pH
dependence) surrounding each bead controls the rate of
release of active drug.**'® One formulation uses fu-

maric acid as an osmotic agent and local pH modifier. ¢ otion operationally defined as at least 7 to 21 units
Inclusion of beads that are not enclosed within a rate- of alcohol per week, with 1 alcohol unit equivalent to 12
limiting polymer produces immediate-release beads. oz of beer or 1.5 oz of 80-proof (40% alcohol) distilled

After a pharmacokinetic (PK) study in healthy volun-  ¢pirits. The inclusion criteria also specified that subjects
teers indicated a potentially fatal interaction between  \yere nonsmokers for at least 3 months or light smokers
alcohol and hydromorphone hydrochloride extended- (<10 pack-years), were within 20% of their ideal weight,
release capsules (Palladone; Purdue Pharma L.P., Stam-  and had no clinically significant laboratory abnormalities
ford, CT), the US Food and Drug Administration (FDA)  during screening. Exclusion criteria included history of
requested the removal of this opioid from the market. In  alcoholism or drug abuse; history of no alcohol intake;
the study, co-ingestion of Palladone with 240 mL (8 0z) of less than moderate, or excessive alcohol intake; history

Participants were opioid-naive, healthy, adult male
volunteers (N = 32) with a mean age of 24 years (range,
21-37 years). To be eligible for participation, subjects
were required to have a history of moderate alcohol con-

40% (80 proof) alcohol raised peak plasma hydromor- or presence of significant cardiovascular, pulmonary, he-
phone concentrations approximately 6-fold, compared  patic, renal, hematologic, Gl, endocrine, immunologic,
with ingestion with water. One subject in this study ex-  dermatologic, neurologic, or psychiatric disease; hyper-
perienced a 16-fold increase in peak plasma hydromor-  sensitivity to morphine, other opioids, or opioid antago-

phone concentrations after ingesting Palladone with nists; and other physical or laboratory abnormalities con-
40% alcohol compared with water.'® Of interest, the in  sidered clinically significant. The protocol for this study

vivo PK study showed that lower concentrations of alco- ~ Was approved by the MDS Pharma Services institutional
hol, eg, a mixed drink (20% alcohol) or beer (4% alco-  review board, and informed consent was obtained from

hol), also led to potentially serious increases in hydro-  €ach participant.

morphone concentrations,™
After the withdrawal of Palladone from the market, Study Design

the FDA recommended that makers of other extended- This was an open-label, single-dose, 3-way crossover
release formulations conduct investigations to determine PK drug interaction study between 100 mg KADIAN and
the risk of alcohol-induced dose-dumping, whereby al-  40% alcohol in the fasted and fed conditions and 100 mg

cohol interacts with the extended-release characteristics KADIAN with water administered in a randomized fash-
to yield unintended, rapid drug release in a short period ion. Pharmacokinetics of an immediate-release mor-
of time.® ™ In vitro studies conducted with an extended- phine oral solution (20 mg) without alcohol in the fasted
release formulation of morphine sulfate (AVINZA; King condition, as an index arm, were explored during the
Pharmaceuticals, Inc., Bristol, TN) demonstrated acceler- fourth period.

ated release of morphine in buffer solutions containing Typically, subjects enrolled in PK studies are healthy,
ethanol. As a result, the AVINZA label was revised to  opioid-naive, adult volunteers. As such, it is common
warn against consumption of alcohol and use of medica- practice to provide 1 or more oral administrations of the

tions containing alcohol while taking the product.>®  opioid receptor antagonist, naltrexone hydrochloride,
Similar information was placed as a Black Box Warning ~ before dosing with an opioid to attenuate opioid-in-
for extended-release oxymorphone hydrochloride (OPANA duced adverse events (AEs), in particular, vomiting and
ER: Endo Pharmaceuticals, Chadds Ford, PA) due to results respiratory depression. Therefore, in this study, naltrex-
of an in vivo study examining the effect of alcohol on the ~ ©ne hydrochloride (50 mg tablet) was administered with
bioavailability of a single 40-mg dose in healthy fasted vol- 240 mL of water at 12 hours and 2 hours before treat-
unteers.® RREBE.
The current study was conducted to assess the single-
dose bioavailability of morphine sulfate extended-release Regimens

capsules (KADIAN; Alpharma Pharmaceuticals LLC, Pis- Subjects were randomly assigned to begin with 1 of the

cataway, NJ) when dosed with alcohol in the fasted following regimens:

and fed conditions relative to KADIAN administered ¢ Regimen A: KADIAN 100 mg + 240 mL 40% alcohol

with water. (four 60-mL shots of 40% [80-proof] alcohol [101 mL
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190-proof Everclear (Luxco, St. Louis, MO), 139 mL
water]) under fasted conditions
e Regimen B: KADIAN 100 mg + 240 mL 40% alcohol
(four 60-mL shots of 40% [80-proof] alcohol) imme-
diately after ingestion of a standard FDA high-fat
meal
e Regimen C: KADIAN 100 mg + 240 mL water under
fasted conditions
Subjects were required to consume all alcohol (or wa-
ter) within 20 minutes of dosing.
All subjects who completed the study then received the
following regimen during period 4:
e Regimen D: Concentrated oral morphine solution
(20 mg/5 mL) 5 mL + 235 mL water under fasted
conditions

Procedures

Subjects assigned to regimens A, B, or Cwere housed at
the study center from at least 15 hours before dosing
until 36 hours after dosing. They returned for a 48-hour
blood sample. Subjects assigned to regimen D were
housed until completion of the 24-hour blood sample. At
check-in, each subject was screened for alcohol and var-
ious controlled substances. In addition, serum aspartate
transaminase, serum alanine transaminase, and serum
amylase assessments were repeated at each check-in,
whereas hemoglobin and hematocrit were assessed at
check-in for subjects in regimens C and D.

All subjects were fed according to a standardized meal
schedule. For those undergoing the fasted regimens (A,
C, and D), food was restricted from 10 hours before dos-
ing until 4 hours after dosing. Subjects assigned to regi-
men B consumed a standard high-fat breakfast within 30
minutes before dosing. A 7-day washout period sepa-
rated each regimen.

Pharmacokinetic blood sampling (ie, serum morphine
and metabolites) took place before dosing and at the
following time intervals after dosing for regimens A, B,
and C: 0.33, 0.67, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 7.0, 8.0,
9.0, 10, 12, 18, 24, 36, and 48 hours. For regimen D, blood
samples were collected before dosing and at 0.33, 0.67,
1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 8.0, 10, 12, and 24 hours
after dosing. An overview of the study design is pre-
sented in Fig 1.

Pharmacokinetic Analyses

Pharmacokinetic measurements for serum morphine,
morphine-3-glucuronide, and morphine-6-glucuronide

Admission to
study center,
randomization

Dosing

Effect of Alcohol on Pharmacokinetics of KADIAN

included the following parameters: AUC,_,, the area un-
der the serum concentration versus time curve, from
time 0 to the last measurable concentration, as calcu-
lated by the linear trapezoidal method; AUC,, the area
under the serum concentration versus time curve from
time 0 to infinity, calculated as the sum of AUC,_, plus the
ratio of the last measurable serum concentration to the
elimination rate constant; percentage of AUC extrapo-
lated; C, ... the maximum measured serum concentration
over the time span specified; T,,.. the time of the maxi-
mum measured serum concentration; k., the apparent
first-order terminal elimination rate constant calculated
from a semilogarithmic plot of the serum concentration
versus time curve; and t,,, the apparent first-order terminal
elimination half-life calculated as 0.693/k,,.

Statistical Analyses

Analyses of variance (ANOVA) were performed on
the In-transformed AUC,,, AUC_, and C,,,, PK param-
eters for regimens A, B, and C. Each ANOVA included
calculation of ratios of least-squares means (LSMs), the
differences between regimen LSMs, and the standard
error associated with these differences. LSMs ratios
were expressed as a percentage relative to the refer-
ence regimen (C). The comparisons of interest were A
versus C and B versus C. In addition, A versus D (the oral
morphine solution) was compared for investigational
purposes. Ninety percent confidence intervals (Cls) for
the ratios of the LSMs of regimens A and B, relative to
regimen C, were calculated from the In-transformed
AUC,, and C,,,, data. Calculation of these 90% Cls was
consistent with the statistical test for bioequivalence.
Traditional criteria for bioequivalence recommend
that ratios for AUC,, and C,,,, fall within the limits of
80% to 125%.'6-18

Safety Assessments

Safety and tolerability were assessed by monitoring
AEs, clinical laboratory results, vital signs, ECGs, and
physical examinations. In addition, alcohol blood tests
and alcohol breath tests were performed.

Results

The study population consisted of 32 adult male vol-
unteers, with a mean age of 24 years (range, 21-37
years), mean height of 182 cm (range, 168-193 cm),

Washout

Regimen O Regimens AB,C Regimens A.B,C
leaves study  Jeave study return for
cenlter center blood draw

Regimen A: KADIAN: + alcoho! fasted

Screening Naltrexone Naltrexone

P Regimen B: KADIAN + alcohol fed

Meal Snack  Overnight Breakfast
l Fast e Regimen C: KADIAN + water fasted l
Regimen D: Morphine solution
<28 days -148h -12h -~11h ~2h =05h Oh 24h 36h 48 h 7 days "
AL A

215 h

Blood drawn for PK analysis through
48 h {Regimens A B,C) and 24 h {Regimen D)

Figure 1. Study design.
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18- displays the mean serum morphine concentration-time
16+ - AKADIAN (100 mg) +alcohol fasted =27y profiles for these subjects.
~ 141 o PN é}gg 23;':1:‘22‘:‘&?;2"(:252’@ Both profiles demonstrate that the extended-release
g% 124 ~0= D: Morphine (20 mg) solution fasted (n = 25) characteristics of KADIAN were maintained in the pres-
giz 104 ence of alcohol. A summary of the PK parameters for all
22 8- subjects with evaluable data, as well as the group exclud-
g% 64 ing patients who had vomited within 12 hours, is pre-
g8 oK T sented in Table 1.
g . —rtee Overall mean exposure (AUC) was similar between the
0 BSOSO O o s . o KADIAN regimens (A, B, and C), and to regimen D when

0 4 8 12 1"5 20 24 28 32 36 40 44 48 dose-normalized to 100 mg. Mean C,,,,, for regimens A,

Time-hours post-dese) B, and C were similar and were approximately one-

Figure 2. Mean serum morphine concentration-time profiles fourth of the dose-normalized C,,,, for regimen D. Me-

for all subjects with evaluable data. dian T,,,.x Was 8.0 hours (range, 2.5 to 18 hours) for all 3

KADIAN regimens. The mean t,, for KADIAN was approx-
imately 11 hours.

The ANOVA ratios of LSMs for AUC and C,,,, are pre-
sented in Table 2. This table includes all subjects who had
PK data for a comparison of interest, either regimens A/C
and/or regimens B/C (n = 26 for all subjects; n = 21 for all
subjects excluding those who vomited within the 12-
hour dosing interval). Comparisons of regimens A/C and
B/C 90% Cls for the ratio of geometric means for AUC,,
and C,.. were within the 80% to 125% acceptance
range for Cl boundaries to declare no drug formulation
interaction.

in addition, individual subject C,,,, ratios of regimens
AJC versus B/C were calculated. The ratios were similar
for most subjects. This trend is depicted in Fig 4. C,,,.x
ratios ranged from 0.43 to 1.89 (overall median, 1.00),
. . with the exception of 1 subject whose C,,,,, ratio was 4.54
Pharmacokinetic Results for regimen A versus C. For this subject, the serum mor-

Mean serum morphine concentration-time profiles for phine concentration-time profile after regimen A still
all subjects with evaluable data are illustrated in Fig 2. showed a time-release pattern consistent with an ex-
The serum morphine profile after coadministration tended-release formulation. The T,,., was 6 hours, and
of regimens A (KADIAN + 40% alcohol fasted) or B C,.. was approximately 42% lower than the dose-
(KADIAN + 40% alcohol fed) was comparable to the se-  normalized mean C,,,, for regimen D (oral morphine
rum morphine profile after regimen C (KADIAN + wa- solution), which suggests the extended-release mecha-
ter). Peak absorption was reached at a median T,,,,, of 8 nism of KADIAN was not affected. The data also include
hours after dosing for all 3 regimens. The serum profile 1 subject who did not consume the fourth shot of alcohol
of regimen D (oral morphine solution, 20 mg) is also in regimen A due to an AE (vomiting), but whose PK
displayed in Fig 2 for visual comparison with the extended-  values fell within the range for those of the other sub-
release morphine time-release profiles. jects.

The FDA Guidance for Industry regarding bioavailabil-
ity and bioequivalence studies for orally administered

and mean weight of 81.0 kg (range, 70.8-99.8 kg). Of
the 32 subjects enrolled in the study, PK analyses were
performed on data from 27 subjects, as 5 subjects did
not complete at least 2 study periods enabling a com-
parison either of regimens A versus Cor B versus C. One
subject was included in the PK analysis but excluded
from the ANOVA because of a protocol deviation (reg-
imen C was not administered). Seven subjects discon-
tinued the study, 5 due to AEs (3 due to vomiting, 1
due to chest pain, and 1 due to streptococcal pharyn-
gitis), 1 due to a positive urine drug screen for amphet-
amines, and 1 who withdrew from the study before
starting regimen D.

drugs recommends that data from subjects taking mod- 18-

ified-release products who experience vomiting at any 164 o= AKADIAN (100 mg)+ alcohol fasted (n = 16)

time during the dosing interval (12 hours for KADIAN) 7 144 Wy ~e— B:KADIAN (100 mg) +alcohol fed (n = 22)

can be excluded from statistical analyses."” g%, 174 — E’Z‘fﬁ?’ne‘zfé’ é?;"f;.ﬁf.?; e f:: 23’
Eleven subjects who were included in the overall anal- 5}3 104

ysis vomited at times ranging from 0.17 to 11.85 hours g% siv i N

after administration of regimen A. Five of them also E: A¥ T

vomited after administration of regimen B, at times ¢ 1 N

ranging from 0.08 to 7.85 hours. No subject vomited af- g N A

ter taking regimen C, with the exception of 1 subject 0' ~~~~~~~~~~~~~~~

who vomited but also had strep throat and was with- 0 4 8 12 16 20 24 28 32 36 40 44 48

drawn from the study. The mean serum morphine con- Time (hours post-dose)

Fentratton-tlme profile f9r the 9'9”'“ of subjects eXC|E,Id- Figure 3. Mean serum morphine concentration-time profiles
ing those who had vomited within 12 hours of dosing excluding subjects with emesis within the 12-hour dosing inter-
was similar to the group that included all subjects. Fig 3 val.
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Table 1. Summary of Serum Morphine Pharmacokinetic Parameters

REGIMEN A REGIMEN B ReGiven C REGIMEN D
KADIAN + ALcoHoL KADIAN + ALcoHoL KADIAN + WATER Dose-NormALIZED OS +
PARAMETER FASTED FASTED WATER FASTED
All subjects with evaluable
pharmacokinetic data
AUCq.% (ng - h/mL) 271.80(35.5)(n = 27) 279.33(29.3) (n = 25) 307.2(32.2) (n = 26) 231.8(31.6)(n = 25)
AUC,** (ng - h/mL) 300.68(39.2) (n = 26) 301.6(33.7) (n = 25) 337.28(33.3) (n = 26) 347.8(27.2)(n = 18)
Crax (Ng/mL) 16. 95( A n=27) 15: 71 (30.3) (n = 25) 16. 46 (32.9) (n = 26) 68.4 (39.0) (n = 25)
Tonac” () 0 (4-24) (n = 27) 0(2.5-18) (h = 25) 0(6-18) (n = 26) 0.67 (0.33-1.5) (n = 25)
125 (h) 11 8(4 89) (n = 26) 108(3 20) (n = 25) H 6(4 46) (n = 26) 14.3 (8.40) (n = 18)
Excluding subjects with
emesis within 12-hour
dosing interval
AUC,.% (ng - h/mb) 283.22(32.2)(n = 16) 290 37(21.2)(n = 22) 307.2 (32.2) (n = 26) 231.8(31.6) (n = 25)
AUC.** (ng - h/mL) 305.74(32.3)(n = 15) 11.36 (23.0) (n = 22) 337.28(33.3) (n = 26) 347.8(27.2)(n = 18)
Crnax (ng/mL) 16. 96 (35.4)(n = 16) 16 03 (29.1) (n = 22) 16. 46 (32.9) (n = 26) 68.4 (39.0) (n = 25)
T () 0(4-24) (n = 16) 0(4-18) (n = 22) 0(6-18) (n = 26) 0.67 (0.33-1.5) (n = 25)
t,,5,°* (h) 996(311 (n=15) 105(2 56) (n = 22) 116(446)(n———26) 14.3 (8.40) (n = 18)

OS = oral morphine solution.
aGeometric mean (CV%); "Median (range); “Arithmetic mean (SD).

*Extrapolated parameters AUC.. and t,,, could not be estimated for some subjects.

The morphine-3-glucuronides and morphine-6-glucu-
ronides were also measured during the study. Mean se-
rum morphine-3- and morphine-6-glucuronide concen-
tration-time profiles are presented in Figs 5 and 6,
respectively. Visual inspection of the mean profiles
shows that although the mean peak concentrations with
concomitant alcohol administration were slightly greater
than the reference treatment, concentrations at the end
of terminal elimination phase were similar to the refer-
ence treatment. The mean profiles suggest that concom-
itant alcohol administration did not adversely affect
morphine metabolism, nor was there any evidence in the
terminal phase to suggest the likelihood of metabolite

Table 2. ANOVA Ratios of Least-Squares
Means

RATIO OF 90% CI
ReGiven  LSMs, % (LOWER, UPPER)
Subjects with at least 1
comparison of interest
(n = 26)
A/C 89.1 80.3;98.9
0L - el B/C 89.7  80.7;99.6
A/C 102.3 89.5;116.8
Cmax (nG/ML) B/C 980 8551123
Subjects with at least 1
comparison of interest
excluding those with
emesis within 12-hour
dosing period (n = 21)
A/C 96.3 89.4, 103.8
AUC.{ng - /ml) B/C 946  88.7,100.9
A/C 107.6 93.5;123.8
Crnax (ng/ML) B/C 100.9  89.1;114.3

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER

accumulation from multiple dosing with KADIAN and
alcohol. Furthermore, ANOVA results for the In-trans-
formed mean AUC ratios of LSMs provided Cls within
80% to 125% for both metabolites, confirming that the
total exposures of both metabolites were not signifi-
cantly affected by alcohol coadministration.

Safety Results

There were no reported incidents of respiratory de-
pression during the study, nor were there any serious AEs
or deaths. Overall, 27 subjects (84%) experienced at least
1 AE that was possibly or probably related to the adminis-
tration of multiple drugs: 21 subjects (66%) with regimen A
(KADIAN 100 mg + alcohol [fasted]), 19 subjects (59%) with
regimen B (KADIAN 100 mg + alcohol [fed]), 7 subjects
(22%) with regimen C (KADIAN 100 mg + water [fasted]),
and 3 subjects (9%) with regimen D {(morphine sulfate 20
mg oral solution [fasted]). Most AEs were mild to mod-
erate, the most frequent being nausea (15 subjects),
vomiting (15 subjects), headache (14 subjects), and som-

51 # Fasted (A/C) » Fed (B/C)
(n = 26) (n = 24) *
44
0 31
=
I
I
27 = ¢
"
14 *oat " " . P .:A .‘:
MUY s *Ty % :":.‘
0 Py ———
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32

Subject number

Figure 4. C,., ratio of KADIAN + alcohol versus KADIAN +
water for each subject.
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~ g~ KADIAN {100 mg) +alcohol fasted {n= 27)
=B-KADIAN (100 mg) + alcohol fed (n = 29)
e KADIAN {100 mo) + water fasted {n= 26)
~Er«Morphine (20 mg) solution fasted {n 225}

0 6 12 18

24 30 36 42 48

Time (hours post-dose)

Abbreviation: M3G, morphine-3-glucuronide,

Figure 5. Mean M3G concentration-time profile for all subjects.

nolence (or “feels intoxicated,” 12 subjects). The 1 severe
AE, chest pain, was deemed unlikely to be related to the
study regimen. All AEs resolved before the end of the
study. There were no important changes in clinical labora-
tory results, vital signs, ECGs, and physical examinations.
Serum ethanol concentrations were determined to 10
hours post-dose after regimens A and B for safety analysis.
The rate and extent of absorption of ethanol was attenu-
ated in the presence of food.

Discussion

No drug interaction between alcohol and KADIAN was
observed in this study. Furthermore, since the in vivo
data suggest that rate and extent of absorption of mor-

120+

£ 1004
: 80 -
S 604
e 20-

phine from KADIAN dosed with alcohol under fasted or
fed conditions was similar to that of KADIAN given with
water under fasted conditions, the extended-release
mechanism of the KADIAN formulation was not signifi-
cantly affected by 40% alcohol. The FDA has reviewed
data from this study, has concurred that there is no in-
teraction between KADIAN and alcohol in vivo when
administered concomitantly, and has not required any
changes to the package insert.’®

It is not yet known why some extended-release opioid
formulations are subject to dose-dumping in alcohol and
others are not. Potential reasons may relate to the char-
acteristics of the opioid or to the extended-release mech-
anisms themselves.

=4~ KADIAN {106mg) + alkohel fasted {n=27)
—B-KADIAN (100 mg) + alcohol fod (n = 25)
el KADIAN (100 rnc) + water fasted {n = 26)
~@~Morphin {20 mg} solution fasted {n=25)

0 6 12 18

2 30 36 42 48

Time (hours post-dose)

Abbreviation: M6G, morphine-6-glucuronide.

Figure 6. Mean M6G concentration-time profile for all subjects.
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The KADIAN shell is composed of a combination of In calling for careful evaluation of the potential for
pH-independent and pH-dependent water-soluble poly-  dose-dumping with extended-release dosage forms, the
mers interspersed within a water-insoluble polymer ma-  FDA acknowledged that product labeling and other
trix. This unique combination results in pH-dependent  means of informing patients about potential drug-alco-
drug release from KADIAN. Although the exact mecha-  hol interactions may not always be effective. The devel-

nism is not well understood, the poor solubility of the  gpment of extended-release formulations that are not
pH-dependent polymer, methacrylic acid copolymer, at sensitive to alcohol is a goal.® Further investigations of

low pH, may offer sufficient protection from coingested  ¢4ja| drinking and prolonged moderate alcohol intake
alcohol while the capsule is in the stomach, where alco-

hol would be quickly absorbed. The copolymer then
gradually dissolves with increasing pH as the capsule
moves from the stomach through the Gl tract to release
the morphine sulfate.

While KADIAN maintained its extended-release profile
after co-ingestion with alcohol, consumption of alcohol
with any morphine product, whether immediate- or ex- Acknowledgments
tended-release, is not recommended. All opioids, includ-
ing KADIAN, may be expected to have additive effects Technical expertise was provided by Alfred Liang,
and potentially serious outcomes when used in conjunc-  Alpharma Pharmaceuticals LLC. Writing and editorial
tion with alcohol, other opioids, or illicit drugs that cause support for this manuscript was provided by Innovex
CNS depression.* Medical Communications, Parsippany, NJ.

may clarify the potential for drug interactions when ex-
tended-release formulations are ingested with alcohol.
KADIAN is a registered trademark. KADIAN is a trade-
mark owned by Alpharma Pharmaceuticals LLC. All other
brand names are the property of their respective owners.

References 13. US Department of Health and Human Services, Sub-

stance Abuse and Mental Health Services Administration Of-

; . o fice of Applied Studies. National Survey on Drug Use and

o, Pt O e SH o Health (VDU 2005, US Depariment of ool and

Pharmacists Associatioﬁ ) glof, Kt man Services. Substance Abuse and Mental Health Services
Administration Office of Applied Studies

2. AVINZA [package insert]. 2006. Bristol, TN, King Pharma-

satiticals, Tne 14. US Food and Drug Administration. Palladone (Hydro-

morphone Hydrochloride Extended-Release) Capsules:
3. Gourlay GK: Sustained relief of chronic pain: Pharmaco- Questions and Answers. 2005. US Food and Drug Adminis-
kinetics of sustained release morphine. Clin Pharmacokinet tration
35:173-190, 1998
. . 15. US Food and Drug Administration. Letter to Alpharma
4. KADIAN [package insert]. 2007, Piscataway, NJ, Alp- pharmaceuticals NDA 20-616/5-017 and S-021. 2-27-2007.
harma Pharmaceuticals LLC Rockville, MD, US Food and Drug Administration

5. Ligand Pharmaceuticals Inc. Dear Health Care Profes-

sional Letter. 2005. Ligand Pharmaceuticals Inc 16. US Food and Drug Administration, Center for Biologics

Evaluation and Research. Guidance for Industry: In Vivo
6. Meyer RJ, Hussain AS: Awareness Topic: Mitigating the Drug Metabolism/Drug Interaction Studies-Study Design,

Risks of Ethanol Induced Dose Dumping from Oral Sus- Data Analysis, and Recommendations for Dosing and Label-
tained/Controlled Release Dosage Forms. 2005. FDA Advi- ing. 1999. US Food and Drug Administration, Center for Bio-
sory Committee for Pharmaceutical Services Meeting logics Evaluation and Research

7. Ms Contin [package insert]. 2005. Stamford, CT, Purdue 17, ys Food and Drug Administration, Center for Drug Eval-
Pharma LP uation and Research. Guidance for Industry: Bioavailability
8. OPANA ER [package insert]. 2007. Chadds Ford, PA, Endo and Bioequivalence Studies for Orally Administered Drug
Pharmaceuticals Inc Products-General Considerations. 2007. US Food and Drug

Administration, Center for Drug Evaluation and Research
9. Oramorph SR [package insert]. 2005. Wilmington, NC,
aaiPharma Inc 18. US Food and Drug Administration, Center for Drug Eval-
uation and Research. Guidance for Industry: Food-Effect
Bioavailability and Fed Bioequivalence Studies. 2002, US
Food and Drug Administration, Center for Drug Evaluation
and Research

10. Oxycodone hydrochloride extended-release tablets
[package insert]. 2004. Chadds Ford, PA, Endo Pharmaceuti-
cals Inc

11. Reder RF: Opioid formulations: Tailoring to the needs in

chronic pain. Eur J Pain 5(Suppl A):109-111, 2001 19. US Food and Drug Administration. FDA Alert: Alcohol-

Palladone Interaction. Alert for Healthcare Professionals:
12. Substance Abuse and Mental Health Services Adminis- Hydromorphone hydrochloride extended-release capsules.
tration, Office of Applied Studies. Drug Abuse Warning Net- 7-13-2005. US Food and Drug Administration. 2-23-2007
work, 2005: National Estimates of Drug-Related Emergency

Department Visits. 2007. Rockville, MD. DAWN Series D-29, 20. Weathermon R, Crabb DW: Alcohol and medication in-
DHHS Publication No. (SMA) 07-4256 teractions. Alcohol Res Health 23:40-54, 1999

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER ALLERGAN_MDL_01741526
P-16060 _ 00023





