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A recent study by Gold et al (1994) indicated that tolerance and physical
‘ dependence to morphine develop over a similar time course.

Preclinical studies by Takamura et al (1991) support the development of
dependence to morphine in animals implanted with MS Contin® tablets, a
controlled-release preparation of morphine sulfate. The degree of dependence
was greater than that seen in animals treated with morphine in conventional
dose forms, perhaps due to prolonged exposure of morphine receptors.

Correlation of the preclinical findings with clinical data was confirmed by
Griffiths & Balster (1979) in abuse potential studies of a range of morphine-like
analgesics in humans and monkeys.

2. Review of the clinical literature on the abuse liability potential of morphine

sulfate.

Clinical testing for drug abuse liability potential of morphine has included
healthy subjects, opioid abusers or ex-addicts, and patients receiving morphine
for therapeutic purposes.

While the development of tolerance and physical dependence was confirmed in
all populations, several studies in patients with cancer pain have shown that
drug abuse and psychological dependence did not occur in this group of
patients. The major factor for escalation of drug intake was progression of

e metastatic disease with increasing severity of pain. (Kanner & Foley (1981);
Chapman & Hill (1989); Collin et al (1993))

Despite the resuits of these clinical studies, there are still erroneous physician
beliefs and inadequate use of opioid analgesics in the treatment of cancer
pain. Portenoy (1993) suggested that concern about tolerance development
should never prevent the administration of opioids to patients with cancer pain.
Similarly, the development of physical dependence poses no problem as long
as patients are warned to avoid an abrupt discontinuation of the drug.

The need for greater education of physicians involved in the care of cancer

patients has been addressed by Jacox et al (1994) in the Clinical Practice

Guideline for the Management of Cancer Pain issued by the Agency for Health

(SDare Policy and Research, United States Department of Health and Human
ervices.

3. Potential for abuse of Kadian™

The pharmacokinetics of morphine following single doses of Kadian™are an
important consideration in assessing the abuse and dependence potential for
therapeutic and non-therapeutic use.
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Following administration of single doses of Kadian™, peak morphine levels in
plasma (Cmax) are much lower than those seen after immediate release
morphine sulfate solution (x1/4) or MS Contin® (x1/2) and are achieved after
longer time periods (tmax) than recorded for immediate release morphine sulfate
solution (x8) and MS Contin® (x3-4). Therefore the initial rapid, high peak
levels of morphine sulfate, possibly leading to euphoria, will not be achieved
following a dose of Kadian™.

According to the FDA Draft Guidelines for Abuse Liability Assessment (1990),
the characteristics of slow onset and long duration of action are likely to provide
a formulation with lower abuse liability.

The pharmacokinetic profile of Kadian™ suggests that, in its marketed
presentation, Kadian™ may have a lower abuse liability potential due to its slow
onset of action, prolonged duration of action and minimal fluctuations in peak to
trough morphine plasma concentrations. This may make Kadian™ less
attractive to abusers than either immediate-release morphine sulfate solution or
a marketed controlied-release tablet formulation of morphine suifate (MST
Continus® or MS Contin®).

a. Therapeutic use in patients with cancer pain.
The draft US labeling for Kadian™ states that:

"Kadian™ is indicated for the management of pain where treatment
with an opioid analgesic is indicated for more than a few days.

Kadian™ was developed for use in patients with chronic pain who
require repeated dosing with potent opioid analgesics, and has been
tested in patients with pain due to a variety of malignant conditions.
Kadian™ has not been tested as an analgesic for the treatment of
acute pain or in the postoperative setting and is not recommended for
such use."

This will in most cases relate to patients with cancer pain.

As discussed earlier, patients treated for chronic cancer pain may be
physically dependent on morphine without becoming addicted to it. (Kanner
& Foley (1981); Chapman & Hill (1989); Collin et al (1993); Portenoy
(1993)). Warfield (1993) further states that tolerance to the analgesic effect
of morphine is not a significant problem in the treatment of cancer pain.
Several studies have shown that patients with stable disease (malignant or
non-malignant in origin) can be maintained on the same dose of analgesic
for extremely long periods.
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0 The draft U.S. labeling for Kadian™ recognises the possibility of
development of physical dependence, tolerance and the withdrawal
syndrome and includes appropriate wording under the heading of 'Drug
Abuse and Dependence’.

Kadian™, when used as directed, represents no greater risk of abuse or
addiction in the opioid naive user with chronic moderate to severe pain, than
other current forms of morphine therapy.

b. Non-therapeutic use in Health Care Providers

While the medical use of morphine preparations in patients with cancer pain
has not shown a risk of addiction, the use of morphine by health care
providers or other illicit use by the general public is associated with a high
risk of physical and psychological drug dependence. The choice of
formulation of morphine used by addicts is generally that which can be
injected intravenously, ie. morphine sulfate solutions.

Kadian™ is less likely to be abused by health care providers and illicit users
for the following reasons:

i. slow onset of action;
- ii. lower peak plasma morphine levels than equivalent doses of other
formulations of morphine;
g iii. long duration of action; and,
iv. minimal fluctuations in peak to trough plasma levels of morphine at
Steady state.

c. Potential misuse of the intact and non-intact formulation of Kadian™

Publications by Crews & Denson (1990) and Bloor & Smalldridge (1990)
indicated that MS Contin® tablets have the potential for diversion to illicit
use through the extraction and intravenous injection of the morphine from
this controlled-release formulation.

The unique pharmaceutical formulation of Kadian™ offers some protection
from extraction of morphine sulfate for intravenous use by illicit users.
Kadian™ 20, 50, 100 mg capsules contain identical polymer-coated
sustained-released pellets of morphine sulfate. This polymer coating delays
the extraction of morphine sulfate from Kadian™. Dissolution testing with
Kadian™ capsules in water showed that after 8 hours only 30% of the
morphine has been released (Alexander (1992)).
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’ - While it is recognised that illicit users will undoubtedly find a method of
extracting morphine from Kadian™, it appears that the formulation of
Kadian™ may make this process more difficult than for other formulations

such as MS Contin®.
4. Conclusions

a. A review of both preclinical and clinical data confirms the established profile
of morphine sulfate with respect to physical dependence, development of
tolerance and precipitation of a withdrawal syndrome.

b. While physical dependence, tolerance and withdrawal symptoms are
observed in patients treated with morphine sulfate for chronic moderate to
severe pain, several large studies have confirmed that the risk of addiction in
patients is very low. Recent data have confirmed that increases in the total
daily dose of morphine in cancer patients are due to progression of the
disease rather than tolerance.

c. The abuse liability potential of Kadian™ should be less than that of
conventional and other controlled-release formulations of morphine sulfate.
The pharmacokinetic profile of Kadian™ demonstrates:

i. slow onset of action;
ii. lower peak plasma morphine levels relative to other morphine
O formulations;
iii. long duration of action; and,
iv. minimal fluctuations in peak to trough plasma levels of morphine at
steady state.

d. Whilst it is almost impossible to prevent the attempted illicit use of morphine-
containing preparations, Kadian™ is unlikely to be the morphine formulation
of choice for illicit use given that its pharmacokinetic profile is unlikely to
produce euphoria or the desired short term effects.

e. The pharmaceutical formulation of Kadian™ means that it is likely to be more
difficult to extract the morphine sulfate.

. When used as directed, Kadian™ provides no greater risk of abuse or
addiction in the opioid-naive user than currently available morphine
preparations and offers less theoretical risk of abuse due to the formulation
and pharmacokinetic profile of Kadian™.
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’ APPLICATION SUMMARY

8. DISCUSSION OF BENEFIT/RISK RELATIONSHIP
AND PROPOSED POST-MARKETING STUDIES NDA Volume 59

There is a great unmet medical need for effective strong analgesic drugs with
limited side effects. The patients with the greatest need are those with chronic
cancer pain. Up to 50% of cancer patients undergoing active treatment and up
to 90% with advanced disease have pain severe enough to require treatment
with analgesics, but in 40-50% of patients their pain is not adequately relieved
(1). The World Health Organisation has recognised that cancer pain is
commonly under treated and frequently neglected, and has made the control of
pain and symptoms one of the priorities of its cancer control programme (2).

In the United States alone, it is estimated that 510,000 cancer deaths occurred
in 1990 (3). Of these patients, 60-80% had severe pain during the terminal
phase of the iliness (4). A recent assessment of the unmet analgesic needs in
cancer patients has indicated that at least 70% of dying cancer patients have
pain that interferes with quality of life and function (5). It is clear that poorly
controlled pain is an important factor that detracts from quality of life at any stage
of disease and has far-reaching consequences for patients and their families.

»J Effective drug therapy is the cornerstone of cancer pain management. The
training of healthcare professionals in the management of cancer pain using the
three-step analgesic ladder and the proper availability of effective opioid
analgesics are two elements of the World Health Organisation’s strategy for the
development of national cancer pain relief programmes. Opioid analgesics, the
major class of analgesics used in the management of moderate to severe
chronic cancer pain, are effective, easily titrated to analgesic effect and have a
favourable benefit-to-risk ratio. The Clinical Development program for Kadian™
has demonstrated its particular benefits:

* |tis as effective as other oral controlled-released opioid analgesics.

e The frequency of administration is reduced compared to other oral
morphine products, consequently improving patient compliance and
convenience and reducing care-giver time.

* Being an opioid agonist, without antagonist properties, it is as effective as
other opioids and the increasing doses that may be required to control
increasing pain are only limited by intolerable side effects.

e Clinical efficacy studies with Kadian™ have demonstrated that it is an
effective strong analgesic drug product.
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The risks associated with treatment with Kadian™ are similar to those for other
morphine products. However, the total risk profile can be divided in to “real
risks” and “perceived risks”.

The real risk of treatment with oral morphine products are the risks associated
with side effects. The most common are nausea and vomiting, sedation and
mental clouding, constipation and respiratory depression. Constipation is a
common effect of opioid treatment and requires, in most cases, prophyiactic
treatment with laxatives. Nausea and vomiting are generally transient and
associated with the initiation of opioid treatment in opioid-naive patients.
Sedation and mental clouding occur in a small percentage of patients.
Respiratory depression is a very low risk because pain is a strong driver of
respiration. This side effect has not been reported in any Kadian™ clinical
studies.

Other opioid side effects such as dry mouth, urinary retention, pruritus, dysphoria
and euphoria are infrequent but have been included in the product labelling.

Treatment with oral morphine for chronic pain management also carries certain
perceived risks that have been dispelled in recent years. It is now well accepted
that tolerance to morphine therapy is not a clinical concern. Increasing doses of
morphine are required because of disease progression. Similarly, patients do
not remain intolerant to adverse symptoms such as sedation with continued use
o of morphine. When the pain has been relieved and morphine dosing is tapered
' slowly, patients do not remain physically dependent on the drug and do not
experience withdrawal. Patients treated with opioids for cancer pain do not
become “addicted”.

Education programmes that are consistent with the World Health Organisation
Cancer Pain initiatives are assisting in educating healthcare workers who are
involved in the management of patients with cancer pain. Kadian™ has
demonstrated a high benefit-low risk profile in the management of chronic
cancer pain when used in accordance with the product labelling.

PROPOSED POST-MARKETING STUDIES NDA Volume 103

Two post-marketing studies are currently proposed for Kadian™: a Labelling
Validation or Comprehension Study to be conducted during NDA review, and an
efficacy and safety study in children.
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O Labelling Validation Study

This study is to be conducted at the request of the Principal Medical Reviewer for
Kadian™ in the FDA's Pilot Drug Evaluation Staff.

There are certain restrictions on characteristics of the patient population as a
consequence of inclusion/exclusion criteria in studies conducted up to the end
of Phase lil. These restrictions may affect the safety and efficacy profiles of a
drug when it is used in novel clinical settings or under less well-controlled

conditions post-marketing. Thus, Phase |l studies may not accurately predict
the post-approval safety of a drug in general clinical use.

The objective of a labelling validation study is:
* to test the clinician’s comprehension of the proposed labelling; and

* to develop a dataset representing the safety of the drug in actual clinical
use.

Study Outline

* open-label study

. = 100 to 150 patients with moderate to severe chronic pain
* 10to 15 investigator sites in the US

The physicians are to prescribe Kadian™ according to their interpretation of the
close-to-final labelling. Patients will receive Kadian™ according to the
physician’s interpretation of the instructions in the labelling.

Data will be collected on the following: patient diagnosis, previous medication
for pain, other diseases, dose, interval and duration of treatment with Kadian™,
adverse events, comparison with drugs of the same class, effectiveness of pain
control and physician comprehension of the labelling.

The study will start 3Q 1995 and will recruit over 6 to 9 months.

Effi and Safety Study in Children

Faulding anticipates undertaking a clinical development program for Kadian™ in
children because no controlied-release morphine formulations have a labelling
claim for use in this population. An efficacy and safety study, with limited

pharmacokinetics, is proposed in children to obtain a claim for the use of
‘ Kadian™ in this patient population.
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Proposed Study Outline

Double-blind, randomized, cross-over design comparing Kadian™ administered
every 12 hours with Kadian™ administered every 24 hours for 7 + 2 days.

n = 24 patients with moderate to severe chronic cancer pain.

The study wiil be conducted at investigator sites in the US.

The total daily dose of morphine required for pain control will be determined
during a lead-in phase in which patients are stabilised on immediate-release
morphine formulations.

Patients will then receive both Kadian™ every 12 hours and Kadian™ every 24
hours, in a randomized fashion, each given for 7 + 2 days.

Efficacy will be determined by time to first dose of rescue medication and
amount of rescue medication over the 24 hour period on day 7(+2), pain scores,
and patient and investigator global assessments of pain.

Safety will be assessed by morphine-related side effects, adverse events,
clinical laboratory assessments and vital signs.

Nttt

A subset of patients will Have blood taken over a 24 hour period at steady state
for pharmacokinetic analysis of morphine, morphine-3-glucuronide and
morphine-6-glucuronide.
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