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Scope of the Problem
• Patients with pain:

• at least 50%  of all cancer patients

• more than 70% of patients with advanced 
cancer

• Pain intensity:
• moderate to severe in approximately 50% of 
patients with pain

• excruciating in 30% of patients with pain

50-80% of cancer patients do not 
obtain satisfactory pain relief

Bonica, 1985; WHO, 1986



Etiology of  Cancer Pain

Up to 70% of patients with 
advanced or terminal cancer 
report pain.  This can be 
caused by:

• Direct tumor involvement
• Complications of treatment
• Physical changes associated with 
chronic illness

• Concomitant disorders unrelated to 
cancer 

Bonica J.  The management of pain. 
Vol 1, 1990.
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Non-opioid

± Adjuvant

Opioid for mild to moderate pain
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Pain persisting or increasing

Pain persisting or increasing

Freedom from cancer pain

Medical Therapies Remain the Mainstay of 
Chronic Cancer Pain Management





Prevalence of Cancer 

Pain
• 8 million patients have cancer (1996)

• If 50% have pain (WHO estimates).  4 million 
cancer patients suffer with pain

• If 90% of these patients could be adequately 
treated with opiates, we would be left with 4 
hundred thousand patients suffering with cancer 
pain each year.

Staats PS 1998 J Back Musc Rehab



“It is postulated that 25% of all 
patients with cancer 

throughout the world die without 
relief from severe pain.”

Intractable Cancer Pain

Foley K. The treatment of cancer pain.  NEJM 1995. 



Increased Attention?

•Physician assisted suicide

•Palliative care

•Interventional pain Medicine







Present Allocation of Cancer Resources

Cancer pain relief

and palliative care

At time of diagnosis Death

Proposed allocation of cancer resources in developing countries

Anticancer treatment
Cancer pain relief

and palliative care

At time of diagnosis Death

Proposed allocation of cancer resources in developed countries

Anticancer treatment
Cancer pain relief
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At time of diagnosis Death

Source: WHO: Technical Report Series No. 804, 1990

Anti-cancer treatment



Beyond the ladder



The reason for increase in 

palliative care
• Oncologists Don’t know what we can do

• Interventional Pain Medicine 
Physicians have not adequately 

demonstrated what we can do

• Increase awareness of the appropriate 
role of opiates in cancer pain

• Patients and families demand comfort 
care 



Barriers to Adequate Pain 

Control

Attitudes and beliefs

Knowledge deficits 

and clinical practice

Laws and regulations

Cancer 

Pain

Pain 

Relief



Therapies Directed at 

Decreasing Opioid Dosage
• Infusions

• Epidural Local

Other

Opioids (10-1)

• Intrathecal Non-Opioids

Opioids 

Neurolytic Blocks

• Intercostal Blocks

• Visceral Blocks

• Rhizotomy/Neurectomy



Treatment of Pain of Terminal 

Diseases
The WHO Ladder - Revised

Non 

opioid

Weak

opioid

± adjuvant

+ nonopioid

Strong

opioid

+ nonopioid

Interventional

Strategies, 

including 

pumps and 

stims

Neuro

ablative



Problems with the World Health 

Organization Ladder

• 80-90% of patients 
could have their 
pain controlled by 
following this 
ladder

• Provides a framework 
for managing 
patients with 
intractable pain

• Does not indicate 
how to manage side 
effects or when 
interventional 
therapies are 
indicated



Examples of Interventional pain treatment 

strategies

• Cervical cordotomy: Unilateral pain below C5 –

shoulder 

• Celiac plexus block/ Splanchnic Block: high visceral 

pain 

• Hypogastric plexus block: lower visceral pain 

• Intrathecal drug administration: any location

• Neurostimulation –Neuropathic pain ( ie Radiation 



Pain Management Strategies: A Hierarchy

Nerve blocks,

palliative surgery and 

ablative surgery, 1-5%

Epidural and intrathecal 

analgesics, 2-6%

Intravenous and 

subcutaneous drugs 

5-20%

Oral, transdermal, and 

rectal drugs, 75-85%



Management of Cancer Pain

A B C
Pain syndromes responsive to

chemotherapy or radiation therapy

Pain Syndrome known to respond

to simple low risk procedures

Pain syndromes not known to

respond to A or B

Radiation Therapy or

Chemotherapy
(Concurrent oral therapies)

Nociceptive

(Oral Therapies)

Neuropathic Pain

(Oral Therapies)

•Nonsteroidals

•Weak opiates

•Strong opiates

Burning Pain

•Neuropathic  pain 

drugs

•Weak opiates

•Strong opiates

Lancinating Pain

•Carbamazepine

•Weak opiates

•Strong opiates

•Neuropathic pain 

drugs

Examples
•Epidural Metastasis

Neurolytic Blocks

Neurosurgery

Neuraxial Delivery and Neurostimulation
1) Opiates

2) + adjuvants including 

local anesthetic

Examples
•Upper Abdominal

malignancy

•Radicular pain

syndromes

Staats 97





What is the data on 

intrathecal opioids in 

pain?

Before 2000’s 

Primarily 

prospective and 

retrospective 

review.



Historical Literature 

Review

Reference No. of 
Patients

Indication Good-Excellent 
Pain Relief

Paice JA, et al. J Pain Symptom 
Manage. 1996;11:71-80. 

429 1/3 Cancer

2/3 Nonmalignant

95%

Devulder J, et al. J Pain Symptom 
Manage. 1994;9:75-81.

33 Cancer 76%

Onofrio BM, Yaksh TL. J Neurosurg. 
1990;72:200-209.

53 Cancer 64%

Penn RD, Paice JA. J Neurosurg.
1987;67:182-186.

43 35 Cancer

8 Nonmalignant

84%

Shetter AG, et al. Neurosurgery.
1986;18:740-747.

14 Cancer 79%

Krames ES, et al. Cancer. 1985;56:696-
702.

17 16 Cancer

1 Meningomyelocele

88%



The Questions

• Does intrathecal (IT) therapy 
work?

• Without question

• Does IT therapy work better 
than maximal medical therapy?

• Do spinal opiates provide 
improved pain relief over 
medical therapies?

• What Drugs do we administer in 
the pumps?



IT Morphine Versus Maximal Medical Therapy

• Randomized controlled trial in 
patients with cancer

• Comprehensive medical management (CMM) 
versus implantable IT drug delivery 
systems (IDDS) plus CMM

• Primary objective
• Clinical success

• 20% improvement in Visual Analog Scale (VAS) pain 
score with equal or reduced National Cancer 
Institute (NCI) Common Toxicity Criteria (CTC) score

• Equal VAS pain score with 20% improvement in NCI 
CTC score

Smith TJ Staats PS, et al. J Clin Oncol. 2002;20:4040-4049.



Eligible

Randomize

CMMScreen

Pass

Yes No

IT

Morphine + 

CMM

CMM

Crossover:

allowed 1 month after enrollment 

either arm

Intention to treat:

patients analyzed with group to 

which they were randomized

IDDS + CMM

Study Design

Smith TJ, et al. J Clin Oncol. 2002;20:4040-4049.



Eligibility

Baseline

Randomized

IDDS + CMM Arm

Trial and begin 

IT therapy 

within 1-7 days

2 wk f/u

4 wk f/u

Primary Objective

Clinical Success

6 wk f/u

8 wk f/u

Clinical Success

10 wk f/u

12 wk f/u

Clinical Success

monthly f/u

Pain score comparisons made at 1 month (primary objective) 
and at 2, 3, and 6 months. Monthly follow-up continued until all 
patients withdrew from the study or were lost to follow-up

Schedule: Primary End Point

Smith TJ, et al. J Clin Oncol. 2002;20:4040-4049.



Reduction in Pain
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Significantly improved pain control with IDDS + CMM (p=0.055 as randomized; p=0.007 as treated).
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IDDS + CMM 
(n=71)

CMM 
(n=72)

IDDS + CMM 
(n=71)

Baseline 4 Weeks

Not 
Implanted 

(n=89)

Implanted 
(n=54)

Baseline

Not 
Implanted 

(n=89)

Implanted 
(n=54)

4 Weeks

Error bars are  2 standard errors.
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Reduction in Mean Severity

*

*

Impotence

CMM

IDDS + CMM

From baseline to Week 4, all opioid side effects reduced with IDDS + CMM, fatigue and sedation 
(depressed level of consciousness) significantly (*p<0.05).

Smith TJ, and Staats et al. Randomized clinical trial of an implantable drug delivery system compared with 
comprehensive medical management for refractory cancer pain: impact on pain, drug-related toxicity, and survival. J 
Clin Oncol. 2002;20(19):4040-4049. Reprinted with permission from the American Society of Clinical Oncology.

Reduction in Specific 

Side Effects



Clinical Success

IDDS + CMM CMM p Value

Pain reduced 20% regardless of 
toxicity or
equal pain with 20% reduced toxicity

60/71
84.5%

51/72
70.8%

0.05

Both pain and toxicity reduced 20%
41/71
57.7%

27/72
37.5%

0.02

Neither pain nor toxicity reduced 
20%

8/71
11.3%

17/72
23.6%

0.05

Superior clinical success with IDDS + CMM pain 
management

Smith TJ Staats PS, et al. Randomized clinical trial of an implantable drug delivery system compared with 
comprehensive medical management for refractory cancer pain: impact on pain, drug-related toxicity, and survival. J 
Clin Oncol. 2002;20(19):4040-4049. Reprinted with permission from the American Society of Clinical Oncology.
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IDDS + CMM: 53.9%

No. at  Risk
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p=0.06; Log-Rank

Survival – as Randomized

Smith TJ, et al. Randomized clinical trial of an implantable drug delivery system compared with comprehensive medical 
management for refractory cancer pain: impact on pain, drug-related toxicity, and survival. J Clin Oncol.
2002;20(19):4040-4049. Reprinted with permission from the American Society of Clinical Oncology.

Estimated cumulative survival was 53.9% for the IDDS + CMM group and 37.2% for the CMM group.



Dorsal Horn Circuitry

From Dougherty and Staats, 1999Dougherty and Staats 1999



Dougherty and Staats 1999



Classes of Experimental 

Intrathecal Infusion Therapies 

Being Explored

• Opioids

• Local anesthetics 

• 2 agonists

• NMDA receptor antagonists

• GABA agonists

• Prostaglandin synthesis inhibitors

• Neuron specific calcium channel blockers

• Excitatory amino acid inhibitors

• Acetylcholinesterase inhibitors

• Tricyclic Antidepressants

• Labetalol 



Only Non-opioid IT Therapy Approved for Severe 

Chronic Pain

• 500+ species of cone snails populate the world’s oceans

• Synthetic equivalent of omega conopeptide MVIIA found in 

the cone snail Conus magus (magician’s cone snail)

• First intrathecal (IT) analgesic approved (December 2004) 

for the management of severe chronic pain in the United 

States in more than two decades
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Ziconotide: Product 

Chemistry

H-Cys-Lys-Gly-Lys-Gly-Ala-Lys-Cys-Ser-Arg-Leu-Met-Tyr-Asp-Cys-

Cys-Thr-Gly-Ser-Cys-Arg-Ser-Gly-Lys-Cys-NH2

25-amino-acid sequence

Mather V, et al. Pharmaceutical News. 1998;5:25-29. 

Jmol: an open-source Java viewer for chemical structures in 3D. http://www.jmol.org/. 
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Ziconotide Discovery and 

Development Timeline

1980 Scientists discovered venom in Magician’s Cone

1984 Calcium channel-blocking activity

1989 Anti-nociceptive activity in animals

1993 First in humans

1995 Analgesic activity in humans

1998 Pivotal phase III clinical studies

1999 New Drug Application submitted

2000 FDA: “Approvable”

2004 Re-submission of NDA

2004 Approval by the FDA



N-type Channels are Localized to the Outer Layers of 
the Dorsal Horn: P/Q Channels are More Broadly 
Distributed in the Spinal Cord.

125I-SNX-111 125I-SNX-230



Continuous Spinal Infusion of SNX-111 

Blocks Acute Tonic Nociceptive 

Responses in Rat Formalin Test
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• Presynaptic calcium 
channels trigger 
calcium-dependent 
transmitter release

• Ziconotide directly 
blocks presynaptic N-
type calcium 
channels*1

• Opioids, such as 
morphine, also 
inhibit N-type 
channels through G-
protein coupling, but 
this inhibition is 
indirect2

*Ziconotide’s antinociceptive mechanism of action in animals is inhibition of primary nociceptive afferent neurons through 

blockade of N-type calcium channels. Ziconotide blocks human N-type calcium channels, but its analgesic MOA in 

humans has not been established.

1. Miljanich GP. Current Medicinal Chemistry. 2004; 11:3029-3040. 

2. DuPen A, et al. Pain Management Nursing. 2007; 8(3);113-121.



• Randomized, double-blind, parallel comparison 

to placebo
– Nonresponders switch to alternate treatment

– Study centers in US, Europe, Australia

• Chronic pain patient populations
– Cancer or AIDS (malignant pain study)

– Nonmalignant conditions or injuries (nonmalignant 

pain study)

• Long-term, open-label follow-up for responders

Pivotal IT Ziconotide 

Trials



Therapy Period

Day 6: Primary

Efficacy Endpoint

Randomize

SNX-111/Placebo

6-day In-patient

Screening

Period

Responders

continue on

same treatment

(5 days 

Out-patient)

SNX-111
Enroll into

long-term study

Placebo

Placebo

SNX-111 Terminate

Break

Blind

Terminate

Nonresponders

Break

Blind

Open-label trial

SNX-111 (5-day

In-patient)

Responders

Nonresponders Terminate

Enroll into

long-term 

study

Initial Dosing

Maintenance

Period

Study Termination

(before break blind)

Study Termination

Crossover





CELIAC PLEXUS BLOCK NEEDLE PLACEMENT



Chemical Splanchnicetomy

Methods:

• Feb ‘87 - Dec ‘91 

informed consent 371 

patients explored for 

pancreatic cancer

• Standardized 
questionnaire 

preoperatively 

• 50% alcohol or normal 
saline injected

• Questionnaire every 2 
months until death



Chemical Splanchnicectomy

• Preoperative 
Assessment

• Resected/Excluded

• Randomized

• Unable to perform 
splanchnicectomy

• 371 patients

• 232 patients

• 139 patients

• 2 patients



Chemical Splanchnicectomy

Pain Free 7.2 mo 3.0 mo <0.01

Narcotics
req

46% 68% <0.05

Pain a
death

44% 68% <0.05

Alcohol

No Pain

(N=45)

Saline

No Pain

(N=55)

P







Conclusions 

• While opioids remain 
a tool in the 

toolbox, there are 

other strategies

• By using 
interventional 

strategies we can 

improve pain 

control, side 

effects, QOL,  and 

possibly survival


