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ABSTRACT

Introduction

This ongoing study was designed to assess the value of single-shot intrathecal trialing in predicting the
effectiveness of long-term ziconotide therapy.

Materials and Methods

Patients with chronic pain that has not been adequately controlled by systemic or intrathecal opioid therapy
receive a 1-mcg ziconotide intrathecal injection. At enrollment, time 0 (immediately before injection), and for 24
hours after injection, patients rate pain on a 0- to 10-cm scale (0 cm indicates no pain). If effectiveness (>50%
improvement in pain score from time 0) is not achieved within 24 hours and no serious side effects are noted,
the patient may receive up to 2 additional ziconotide injections (3 and 5 mcg) given at least 24 hours apart.
Patients who experience effectiveness and/or are satisfied with the trial begin continuous ziconotide therapy
(added to their existing intrathecal regimen, if applicable). Pain is assessed at 2 weeks and at 1, 3, 6, and 12
months of continuous infusion. Side effects are monitored throughout the study.

Results

Forty-two patients have enrolled. To date, 27 patients have received a 1-mcg ziconotide injection. Of these
patients, 5 (18.5%) experienced effectiveness. One additional patient experienced effectiveness for her back pain
but not for her hip pain and asked to proceed to the 3-mcg trial. Eight patients have received a 3-mcg ziconotide
injection, and 3 (37.5%) of these patients experienced effectiveness. Two patients have received a 5-mcg
injection; 1 patient chose to receive continuous ziconotide infusion and the other patient is scheduled for follow-
up. Nausea and/or vomiting was reported by 2 patients during the 1-mcg trial and by 1 patient during the 3-mcg
trial. Sixteen patients have begun continuous ziconotide therapy (median dose at last assessment, 1.19 mcg/d;
range, 0.60-5.00 mcg/d), and 2 patients are scheduled to begin continuous infusion shortly. Improvements in
pain scores (range, 12.5%-100%) were experienced by 4 of 15 patients after 2 weeks of continuous ziconotide
infusion, 5 of 12 patients after 1 month, 5 of 7 patients after 3 months, and 2 of 5 patients after 6 months. For
the remaining patients at each time point, pain scores were either unchanged or had worsened. Continuous
ziconotide infusion was discontinued in 1 patient after 7 months because of cognitive changes. Another patient
terminated treatment after ~3 months for personal reasons.

Conclusion

Further results from this study may help determine the value of ziconotide single-shot trialing for predicting
long-term response to ziconotide.

Note: the abstract has been modified since submission to reflect updated data.

INTRODUCTION

Intrathecal (IT) therapy is a viable treatment option for patients with pain that is refractory to treatment with
systemic analgesics. An IT therapy trial provides an opportunity to assess a patient’s response to IT therapy
before the decision is made to implant a permanent IT pump. During an IT trial, drugs may be delivered via
either continuous infusion or bolus (ie, single-shot) dosing. Results from a 2005 survey reveal that a majority
of physicians prefer trialing with continuous infusion rather than bolus injections because continuous infusion
closely simulates long-term IT therapy.! However, results from 1 study suggested that continuous infusion
trialing was no more predictive of long-term patient response to IT therapy than was single-shot trialing.?

Ziconotide is a nonopioid analgesic used to manage severe chronic pain. The safety and efficacy of ziconotide
were demonstrated in 3 double-blind, placebo-controlled clinical trials.>® Although ziconotide treatment was
associated with substantial improvement in pain relief in all 3 studies, this improvement was more pronounced
in the 2 studies that used higher starting doses and faster rates of titration.*>* However, there were lower
incidences of treatment discontinuation and serious adverse events (AEs) in the final study, which used a lower
starting dose and a slower rate of titration.®> Therefore, an effective ziconotide trial must balance the need to
quickly assess patient response against improved patient tolerance. The present ongoing prospective study
was designed to assess the value of single-shot ziconotide trialing in predicting patient response to long-term
ziconotide therapy.

METHODS

* Patients and screening procedures
— This ongoing, open-label study includes patients with chronic nonmalignant pain that is refractory to
systemic and/or IT opioid therapy
Patients may or may not have existing IT pumps

— For each patient, the following assessments are made before study participation (ie, baseline)
Medical history
- Visual analog scale (VAS) pain score (0 cm indicates no pain, 10 cm indicates worst pain)

Oswestry questionnaire score (0%-100% scale, with higher percentages indicating that pain is having a
greater effect on the patient’s ability to manage everyday life)

Patient Satisfaction Questionnaire (PSQ); patients indicate whether they strongly disagree, disagree,
neither agree nor disagree, agree, or strongly agree with the following statements (as applicable)

- The potential side effects of ziconotide were adequately explained to me

- Pain relief from IT ziconotide was satisfactory

- The procedure for the trial injection of ziconotide was adequately explained to me
- Pain from the procedure was minimal

- | am satisfied with the results of my IT trial of ziconotide

Clinical laboratory assessments (urine toxicology, serum creatine kinase level)
Catheter integrity (in patients with existing IT pumps)

e Single-shot trial phase

- A 1-mcg IT ziconotide injection is administered to the patients

Patients rate their pain on the VAS immediately before the 1-mcg injection (time 0) and at 1 hour and 24
hours after the injection

Patients complete the PSQ at 1 hour and 24 hours after the injection
— If effectiveness (defined as >50% improvement in pain score from time 0) is not achieved within

24 hours and no serious side effects are reported, successively higher doses (a 3-mcg injection, followed by
a b-mcg injection if needed) may be administered, given at least 24 hours apart

- Ziconotide trialing is discontinued in a patient if he or she experiences a serious side effect

Patients are considered to have discontinued the study if they require a repeat injection or if they receive
a ziconotide injection of a dose other than 1, 3, or 5 mcg

- VAS and PSQ scores are recorded at 1 hour and 24 hours after the 3- and 5-mcg injections

— Patients may proceed to the continuous infusion phase if they experience effectiveness at any time within
24 hours after a single-shot trial

* Continuous infusion phase

— Patients who experience effectiveness and/or are satisfied with their trial begin continuous IT ziconotide
therapy

- Ziconotide may be added to patients’ existing IT regimens, if applicable

- Patients are assessed on the VAS and the PSQ after 2 weeks and after 1, 3, 6, and 12 months of continuous
IT ziconotide therapy

— Patients complete the Oswestry questionnaire after 3 and 12 months of continuous IT ziconotide therapy
* Side effects are monitored throughout the study

RESULTS

* To date, 42 patients have enrolled in the study
— 27 patients have received at least 1 ziconotide injection, and 15 patients have not yet undergone trialing
— Demographic and baseline characteristics are provided inTable 1

- On the PSQ, all patients either agreed or strongly agreed that the potential side effects of ziconotide
treatment and the trial procedure were adequately explained to them
—~ 18 of 27 patients (66.7%) have received or will soon receive continuous ziconotide infusion (Figure 1)

- 7 of 18 patients (38.9%) experienced effectiveness during the 1- or 3-mcg trial and went on to continuous
infusion

- 1 additional patient experienced effectiveness during the 1-mcg trial, but did not continue to
continuous infusion because of AEs

11 of 18 patients (61.1%) did not experience effectiveness with the bolus injection(s), but were satisfied
with the ziconotide trial and went on to continuous infusion

— 8 patients (29.6%) proceeded with the trial and received the 3-mcg ziconotide injection
— 1 patient (3.7%) is scheduled to receive the 3-mcg ziconotide injection

— b patients (18.5%) did not receive continuous infusion or proceed with the trial
2 patients discontinued the trial because they experienced nausea and/or vomiting
- The side effects resolved spontaneously in both patients
- 3 patients discontinued the trial because they were not satisfied with the trial

3-mcg Injection

Table 1. Demographic and Baseline Characteristics for Enrolled Patients (N=42)

Characteristic
Sex, n (%)

Male 16 (38.1)
Female 26 (61.9)
Age, mean (range), y 57.1 (40-77)

Primary diagnosis, n (%)
Failed back surgery syndrome 19 (45.2)
Degenerative disk disease 13 (31.0)
Low back pain 7 (16.7)
Other 3(7.1)
Baseline VAS score, mean (range), cm? 6.5 (0.0-10.0)

55.3 (6.0-76.0)

2 Baseline VAS scores were assessed before study participation; although 1 patient had a VAS score of 0 cm when baseline ratings were
collected, the patient typically experienced pain that was refractory to treatment.

Baseline Oswestry questionnaire score, mean (range), %

Figure 1. Study Population
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a1 patient experienced effectiveness during the 1-mcg trial, but discontinued treatment because of side effects.
b 16 patients have initiated continuous infusion; 2 patients are scheduled to begin continuous infusion.

1-mcg Injection

* 8 patients have received a 3-mcg injection

* Mean VAS scores were 7.5 cm (range, 5-10 cm) at time 0, 7.3 cm (range, 3-10 cm; data were unavailable for 1
patient) at 1 hour after injection, and 6.3 cm (range, 2-10 cm) at 24 hours after injection

* Percentages of patients who improved, worsened, and had no change in VAS scores from time 0 to 1 and 24
hours after injection are shown in Figure 3

Figure 3. VAS Score Changes From Time 0 to 1 and 24 Hours After 3-mcg Ziconotide Single-Shot Injections (n=8)?
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@ Data were unavailable for 1 patient at 1 hour after injection.
b Changes in VAS score ranged from -25.0% to -7.1%.

* 3 patients (37.5%) experienced effectiveness
* On the PSQ

— 3 of 7 patients (42.9%; data were unavailable for 1 patient) either agreed or strongly agreed that ziconotide
provided adequate pain relief both at 1 hour and 24 hours after injection

— b of 7 patients (71.4%; data were unavailable for 1 patient) agreed that the pain from the injection procedure
was minimal at 1 hour after injection

* Of the 8 patients who completed the 3-mcg trial
— 4 patients (50.0%) had ziconotide added to their IT pump after the 3-mcg trial
— 2 patients (25.0%) proceeded with the trial and received a 5-mcg ziconotide injection
-~ 1 patient (12.5%) is scheduled to receive the 5-mcg ziconotide injection

— 1 patient (12.5%) reported nausea and vomiting after the 3-mcg injection
- These side effects resolved spontaneously
- The patient chose to discontinue from the study

5-mcg Injection

o 27 patients have received a 1-mcg injection

* Mean VAS scores were 6.1 cm (range, 0-10 cm) at time 0, 4.8 cm (range, 0-10 cm) at 1 hour after injection, and
5.2 cm (range, 0-10 cm; data were unavailable for 1 patient) at 24 hours after injection

* Percentages of patients who improved, worsened, and had no change in VAS scores from time 0 to 1 and 24
hours after injection are shown in Figure 2
-~ Notably, of the 3 treatment-refractory patients (11.1%) who had a VAS score of 0 cm at time 0
- 3 patients exhibited no change in VAS score at 1 hour
1 patient exhibited no change in VAS score at 24 hours
2 patients had a worse VAS score at 24 hours

Figure 2. VAS Score Changes FromTime 0 to 1 and 24 Hours After 1-mcg Ziconotide Single-Shot Injections (n=27)2
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@ Data were unavailable for 1 patient at 24 hours after injection.

» b patients (18.5%) experienced effectiveness

* 1 additional patient reported effectiveness for her back pain but not for her hip pain
— The patient asked to proceed to the 3-mcg trial

* Onthe PSQ

— More than half of the patients either agreed or strongly agreed that ziconotide provided satisfactory pain
relief at both 1 hour (55.6%; 15 of 27 patients) and 24 hours (58.3%; 14 of 24 patients; data were unavailable
for 3 patients) after the 1-mcg injection

— Most patients (74.1%; 20 of 27 patients) either agreed or strongly agreed that the pain from the ziconotide
injection was minimal at 1 hour after the 1-mcg injection

e Of the 27 patients who completed the 1-mcg trial
— 11 patients (40.7%) had ziconotide added to their IT pump after the 1-mcg trial
— 2 patients (7.4%) are scheduled to have ziconotide added to their IT pump

e 2 patients have received a 5-mcg injection

* On the VAS, 1 patient reported a 28.6% improvement from time 0 at both 1 hour and 24 hours after the
Injection, and 1 patient reported no change in score at either time point

* Neither patient experienced AEs
* On the PSQ

— Neither patient agreed that ziconotide provided adequate pain relief at either 1 hour or 24 hours after
Injection

— Both patients either agreed or strongly agreed that the pain from the procedure was minimal at 1 hour after
Injection

e Of the 2 patients who completed the 5-mcg trial
— 1 patient (50.0%) went on to receive continuous ziconotide infusion
— 1 patient (50.0%) is scheduled for follow-up

Continuous Infusion

* To date, 16 patients have begun continuous ziconotide infusion
* 2 patients are scheduled to soon begin continuous infusion
* Median ziconotide dose
— At ziconotide initiation: 0.99 (range, 0.41-3.00) mcg/d
— At last assessment: 1.19 (range, 0.60-5.00) mcg/d
* Concomitant IT drug dosing information is shown in Figure 4
* VAS and PSQ data are provided in Figure 5 and Figure 6, respectively

— 1 patient has received continuous infusion for <2 weeks; therefore, VAS and PSQ scores were not assessed
for this patient

Figure 4. Concomitant Drug Dosing Information for Patients Receiving Continuous IT Ziconotide Infusion (n=16)
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Morphine Bupivacaine Clonidine Hydromorphone Fentanyl Baclofen
Median Initiation 2.00 mg/d 4.12 mg/d 53.26 mcg/d 6.20 mg/d 1279.7 mcg/d 39.57 mg/d
Dose (range) (0.59-15.98) (0.59-6.40) (19.98-127.97) (3.00-14.99) (549.7-4384.7) (NA)
Median Final 2.10 mg/d 4.75 mg/d 63.73 mcg/d 7.99 mg/d 1839.7 mcg/d  39.57 mg/d
Dose (range)® (1.70-15.98) (1.70-6.40) (19.98-127.97) (3.00-14.99) (474.5-4384.7) (NA)

Abbreviation: NA, not applicable.
2 Patients could be receiving more than 1 concomitant IT drug, and patients may have changed concomitant drugs during treatment.
b Data were unavailable for 1 patient.

e Of the 7 patients who completed 3 months of continuous ziconotide infusion, scores on the Oswestry
questionnaire worsened by a mean of 8.9% (range, -54.8% to 18.2%) from baseline to 3 months of continuous
ziconotide infusion

— The reason for this unexpected result is unknown
* 2 patients discontinued continuous ziconotide infusion

- 1 patient discontinued after 7 months because of cognitive changes (ie, confusion, altered thought patterns,
inability to concentrate)

- These side effects resolved after discontinuation
— 1 patient discontinued after approximately 3 months for personal reasons
* Laboratory assessments yielded no clinically relevant results

Figure 5. VAS Score Changes FromTime 0 in Patients Receiving Continuous IT Ziconotide Infusion
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Figure 6. Percentage of Patients Who Agreed or Strongly Agreed on the PSQThat Ziconotide Provided
Satisfactory Pain Relief During Continuous IT Ziconotide Infusion
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* To date, the majority of patients (66.7%) experienced effectiveness and/or were satisfied with the single-shot
trial; these patients have received or will soon receive continuous ziconotide infusion

-~ 38.9% of these patients experienced effectiveness during the ziconotide trial

- 61.1% of these patients were satisfied with the ziconotide trial, although they did not experience
effectiveness

* Many patients who received continuous ziconotide infusion experienced improved analgesia after
2 weeks, 1 month, 3 months, or 6 months (26.7%, 41.7%, 71.4%, and 40.0%, respectively) of treatment

* On the basis of PSQ scores, ziconotide provided satisfactory pain relief throughout continuous infusion for at
least 50% of patients

* Results from the Oswestry questionnaire revealed that patients who completed 3 months of continuous
ziconotide infusion generally reported somewhat worsened function

e Ziconotide single-shot injections were tolerated by most patients

* 2 of 16 patients (12.5%) discontinued continuous ziconotide infusion because of cognitive changes and
personal reasons, respectively

* This observational study is ongoing; additional patient data may be helpful in determining the predictive
value of single-shot ziconotide trialing
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