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Abstract: Chronic pain continues to pose substantial and growing challenges for patients, 

caregivers, health care professionals, and health care systems. By the time a patient with severe 

refractory pain sees a pain specialist for evaluation and management, that patient has likely tried 

and failed several nonpharmacologic and pharmacologic approaches to pain treatment. Although 

relegated to one of the interventions of “last resort”, intrathecal drug delivery can be useful for 

improving pain control, optimizing patient functionality, and minimizing the use of systemic pain 

medications in appropriately selected patients. Due to its clinical and logistical requirements, 

however, intrathecal drug delivery may fit poorly into the classic pain clinic/interventional model 

and may be perceived as a “critical mass” intervention that is feasible only for large practices that 

have specialized staff and appropriate office resources. Potentially, intrathecal drug delivery may 

be more readily adopted into larger practices that can commit the necessary staff and resources to 

support patients’ needs through the trialing, initiation, monitoring, maintenance, and troubleshoot-

ing phases of this therapy. Currently, two agents – morphine and ziconotide – are approved by the 

United States Food and Drug Administration for long-term intrathecal delivery. The efficacy and 

safety profiles of morphine have been assessed in long-term, open-label, and retrospective studies 

of 400 patients with chronic cancer and noncancer pain types. The efficacy and safety profiles 

of ziconotide have been assessed in three double-blind, placebo-controlled trials of 457 patients, 

and safety has been assessed in 1,254 patients overall, with severe chronic cancer, noncancer, 

and acquired immunodeficiency syndrome pain types. Both agents are highlighted as first-line 

intrathecal therapy for the management of neuropathic or nociceptive pain. The purpose of this 

review is to discuss practical considerations for intrathecal drug delivery, delineate criteria for 

the identification and selection of candidates for intrathecal drug delivery, and consider which 

agent may be more appropriate for individual patients.
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Introduction
Although the full impact of chronic pain is probably not well documented, abundant 

evidence indicates that chronic pain presents patients, clinicians, and health care sys-

tems with continuing and increasing challenges.1,2 Chronic pain, which may be defined 

as pain that persists beyond “several months” (“3 to 6 months, but certainly longer than 

‘normal healing’”) or “pain of a duration or intensity that adversely affects the function 

or well-being of the patient”3 already afflicts an estimated 100 million individuals in 

the United States at an annual cost of $560 billion–$635 billion for treatment and lost 

productivity.1 In the near future, costs associated with chronic pain will likely become 

an even greater burden, due to the increasing prevalence of chronic pain within the 

growing older population, its adverse impact on quality of life and health status, the 
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increased recognition and treatment of chronic pain, and the 

introduction of newer treatment technologies that may extend 

lives at the cost of people having to live with chronic pain.1

The cumulative negative impact of chronic pain on 

a patient’s physical, mental, and emotional health can 

contribute to a downward spiral of impaired socialization 

and functioning that may lead to anger, frustration, and 

mood and anxiety disorders.1,4–6 Health care professionals 

should bear in mind that some patients with chronic pain 

may become skeptical of pain management in general and 

dissatisfied with – and even angry about – their treatment 

and treating physician.1,7,8 The adverse impact of chronic 

pain on patients’ lives may cause them to experience 

frustration following repeated failure to achieve total pain 

relief, despite trials of several traditional approaches; these 

patients may begin to “doctor shop” and/or use unproven 

alternative therapies.1 Therefore, the pain specialist needs 

to consider all appropriate management approaches when 

working with individual patients who are experiencing 

chronic pain.9,10

Multiple barriers to the effective recognition and man-

agement of chronic pain persist (Table 1).1,11–14 For example, 

definitive diagnosis and adequate management continue 

to be elusive targets for many patients with chronic pain.1 

Additionally, the subjective nature of pain and the lack 

of correlation that sometimes exists between a patient’s 

perception of chronic pain and the extent of documentable 

tissue pathology contribute to the diagnostic challenge.8 

Accordingly, a multidisciplinary approach to pain manage-

ment may be needed for many of these patients.1,8 This team 

approach generally involves a pain specialist (typically 

an anesthesiologist, physical and rehabilitation medicine 

or occupational medicine physician, psychiatrist, or neu-

rologist, with subspecialty training), psychologist, physical 

therapist, and occupational therapist, as well as nursing and 

pharmacy specialists. The activities of these teams are often 

coordinated through pain centers that provide a range of pain 

management techniques.1

With regard to intrathecal (IT) therapy in particular, the 

recently reported failure of IT gabapentin to provide effective 

relief of chronic noncancer pain highlights the importance of 

another area of pain management: proper therapy selection 

for individual patients.15 The observed failure in this instance 

may have resulted, in part, from the intentionally broad 

patient selection criteria and, consequently, heterogeneous 

study population – a population in which oral delivery of this 

molecule may not have been expected to exert a beneficial 

effect.15

Given the ongoing need to consider all appropriate options 

to provide greater relief for patients with chronic pain, and to 

optimize their ability to perform activities of daily living, this 

review identifies practical considerations and patient selec-

tion criteria that can help guide the use of IT drug delivery 

and selection of an appropriate IT therapy agent.

Current perceptions of IT  
therapy and practice
By the time patients with severe chronic pain present to 

pain specialists for evaluation, they may have already tried a 

variety of self-management techniques, been seen by several 

other physicians, received various diagnoses, and tried and 

failed an array of nonpharmacologic and pharmacologic 

interventions.1 Therefore, pain specialists’ management of 

chronic pain may include an array of interventions tailored 

to individual patient needs (Table 2).1,8,11–14,16–27 Some of these 

options, especially the surgical interventions, are reserved for 

use after failure of other options.1,11,12,14

Pain specialists typically reserve IT therapy for use 

late in the treatment pathway, after the failure of more 

conservative/less invasive approaches.14 IT drug delivery 

may be perceived as an intervention of “last resort” because 

it fits poorly into the classic pain clinic/interventional model 

due to the need for greater commitment by the patient, the 

Table 1 Barriers to the recognition and management of 
chronic pain

•   Absence of definitive evidence regarding therapies, whether single-
agent or combination/multimodality regimens, that can “cure” chronic 
pain in specific patient populations11–14

•   Lack of well-validated, evidence-based management guidelines in many 
chronic pain states1

•  Failure to follow available guidelines in some chronic pain states1

•  Limited understanding of pain pathophysiology1

•  Lack of a single, universally accepted measure of pain1

•   Few comparative effectiveness trials involving current treatment 
options1

•   Limited awareness among some health care professionals regarding 
recent advances in understanding pain states and best practices in 
prevention and treatment1

•   Difficulties for primary care physicians to integrate within models of 
care for referring patients to appropriate specialists1

•  Limited understanding of the importance of pain management among 
patients, health care providers, employers, and insurers1

•  Regulatory and legal constraints on the appropriate use of certain 
treatment modalities, such as opioids1

•   Constraints imposed by third-party payers, including workers’ 
compensation plans1

•   Limited access to new treatment options due to scientific, clinical, 
regulatory, and market forces1
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pain specialist, and the pain practice. Nevertheless, for the 

past two decades, IT therapy has increasingly been used 

in the management of chronic moderate to severe pain in 

cancer patients and noncancer patients.28–30 Although more 

physicians have been prescribing IT therapy, this mode of 

treatment has initial and continuing challenges that include 

trialing, implantation, monitoring for analgesic response and 

adverse effects, and maintenance and drug refills.14,28,31 Addi-

tional barriers to IT therapy include adverse effects related 

to specific drugs and pharmacologic tolerance to opioids,32,33 

pump and catheter complications, management of coexisting 

disease (for example, depression and anxiety), and financial 

considerations.1,14,28,34,35

These challenges may cause many pain specialists to per-

ceive IT drug delivery as a “critical mass” intervention that 

fits more readily into larger pain practices that have special-

ized staff and resources. Efforts to better inform physicians 

in a variety of settings regarding the appropriate use of IT 

therapy may help to deliver more effective analgesia with this 

mode of treatment to more patients in need, with the potential 

of minimizing the use of systemic analgesics.28

Key challenges for the management  
of refractory chronic pain
Patients who are candidates for IT therapy (those with severe 

chronic pain that is refractory to other treatments) pose 

several challenges that require a comprehensive approach 

by the pain specialist. From a clinical perspective, the pain 

specialist needs to understand each patient’s full medical, 

social, pain, and medication history, as well as the diagnostic 

workup available to date.36 Helping patients understand that 

chronic pain can have a substantial negative impact on their 

lives and daily functioning, and setting appropriate expecta-

tions for treatment, are important priorities.1,4,5 Accordingly, 

the pain specialist needs to evaluate the patient’s current 

psychological state in the context of chronic pain, with 

respect to feelings of helplessness/lack of control, depres-

sion, and suicidal ideation/attempts, as well as the patient’s 

Table 2 Potentially useful interventions in the management of patients with severe chronic pain

Type of intervention Examples

Noninvasive, nonpharmacologic  
interventions1,8,14,16–24

•  Rehabilitative/physical therapy
• exercise strategies
• Psychological counseling
• Biofeedback
• Group counseling
•  Complementary and alternative medicine

Medications self-administered by  
patients1,8,14,24–26

•   Nonsteroidal anti-inflammatory drugs (for example, aspirin, ibuprofen, indomethacin, diclofenac)
•   Antipyretic analgesics (for example, acetaminophen)
• Opioids 
• Tramadol 
•  Antidepressants with both norepinephrine and serotonin reuptake inhibition
• Serotonergic drugs 
•   Anticonvulsants (gabapentin, pregabalin)
•  Complementary and alternative medicine

Stimulation techniques8 •  Transcutaneous electrical nerve stimulation
•   Spinal cord (or dorsal column) stimulation
•  Acupuncture
•  Other forms of neuromodulation

Regional anesthetic interventions1,8,11,13,27 • Sacroiliac joint injections 
• epidural steroid injections 
•  Cervical/thoracic/lumbar facet–joint nerve blocks
•  Trigger-point injections 
•  intraspinal/intrathecal drug delivery

Surgery1,11,12,14 •   Implantation of devices (for example, spinal cord stimulation systems or spinal analgesic infusion 
pumps)

•   Procedures for spinal decompression (for example, laminectomies, discectomies)
• Disc replacement 
• Spinal fusion 
•   Nerve decompression (for example, carpal tunnel syndrome, trigeminal neuralgia)
•   Ablative procedures (for example, nerve section [neurotomy, rhizotomy], cordotomy), which 

are typically reserved for patients who fail other treatments
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decision-making capacity. Evidence of psychiatric, mood, 

or anxiety disorders, or “pain catastrophizing”, should be 

assessed and addressed through an integrated biopsychoso-

cial  treatment plan.1,37

Obtaining an accurate, comprehensive review of the 

patient’s pain medication history can present its own 

challenges. The goal is to record the specific agents that 

the patient has previously tried, along with the dosage, 

duration, and reason for discontinuing therapy. For patients 

living with chronic pain, this list and its details can be long 

and complicated. Nonetheless, the pain specialist relies on 

this valuable information as a clinical baseline and also as a 

means to learn about the patient’s perceptions of “treatment 

failure” and its causes.

Working with the patient to set realistic expectations 

and to reach an agreement on appropriate definitions of 

 “treatment success” constitutes a crucial management step 

for pain specialists. The patient’s ultimate satisfaction with 

treatment depends on it meeting or exceeding his or her 

personal expectations, whether defined in terms of reducing 

pain intensity, as measured via a declining pain score on a 

visual analog scale, or in restoring functionality to a  specific, 

previously impaired activity of daily living.38 Finally, 

 obtaining details of each patient’s current use of nonanalgesic 

medications for comorbid conditions other than pain provides 

the pain specialist with a complete clinical perspective that 

can help him or her avoid drug interaction problems when 

formulating a treatment plan.36

Practical considerations  
for IT drug delivery
Clinicians who select IT therapy as a treatment for patients 

with severe chronic pain must decide whether to refer these 

patients to a specialty practitioner or to retain and treat them. 

Referral is the appropriate choice for practices that cannot 

fully accommodate all aspects of IT drug delivery, from 

evaluation, trialing, implantation, and long-term management 

to troubleshooting. Retaining such patients for treatment 

necessitates a commitment to the requirements of IT therapy, 

starting with a comprehensive assessment of all new patients 

and a reassessment of current patients with unresolved pain 

to rule out misdiagnoses or correctable structural issues.36

The decision to treat a patient with IT drug delivery 

involves recognition of the goals of IT trialing and/or therapy, 

which include the relief of pain, as evaluated on the basis 

of pain score reductions and/or improvements of highest 

priority to the individual patient (for example, specific 

 functionality, mood, quality of life) and reduction in systemic 

opioid use.38 From trialing onward, treatment with IT drug 

delivery requires a commitment to continual monitoring 

and follow-up 24 hours a day, with appropriate allocation of 

practice resources to provide these services.28,31 Physicians 

who incorporate IT drug delivery into their practices should 

anticipate calls from other health care professionals, espe-

cially emergency department physicians to whom patients 

on IT drug delivery may present.

Pain specialists who offer IT drug delivery should iden-

tify appropriate therapeutic goals and patient comorbidities 

of concern, taking steps to optimally manage blood glucose 

control, sleep apnea, and infection/colonization-related 

issues prior to trialing.28,31 Additionally, pain specialists 

should consider procedural issues and potential infection 

risks (for example, the possibility of methicillin-resistant 

 Staphylococcus aureus [MRSA] in community-dwelling 

patients and appropriate presurgical prophylaxis).28 The 

relevance of MRSA risk with regard to outpatient proce-

dures continues to grow, especially since the incidence of 

community-acquired infection surpassed that of hospital-

onset infection in the most recent surveillance data from the 

Centers for Disease Control and Prevention.39,40

Weaning of systemic opioids prior to IT trialing may be 

considered, although it is not essential since a reduction in 

opioid consumption can be a useful metric of success with 

IT drug delivery.31,41 Prescribers need to work with patients 

and caregivers to identify and be prepared to respond to 

potential adverse effects of IT drug delivery, such as granu-

loma formation at the catheter tip when opioids are being 

used.28,31,42,43 Finally, due to the nature of IT drug delivery, 

treating physicians need to consider the patient’s insurance 

coverage, and they may need to work closely with drug/device 

manufacturers and payers regarding financing of the patient’s 

IT drug delivery program.28

Although further work is needed to demonstrate the 

 economic benefits of IT drug delivery, available data gener-

ally support the conclusion that IT drug delivery is associated 

with higher initial costs, but lower maintenance costs, when 

compared with conventional medical therapy for chronic 

pain. For example, a decision-tree model based on a cohort 

of 1,000 patients with chronic pain due to failed back surgery 

syndrome showed that, in all instances but the worst-case 

scenarios, IT morphine would be a cost-effective alternative 

to medical management through 5 years of care.44 Another 

study showed that IT drug delivery provided a cost-effective 

alternative to conventional pain therapy for the long-term 

(5-year) management of chronic pain (for example, low back 

pain due to failed back syndrome).45
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These reports have been supported, and their results 

extended, in more recent cost-effectiveness analyses of IT 

drug delivery versus the conventional medical management 

of chronic noncancer and cancer pain with medications, 

including opioids and ziconotide.46–49 Although the initial 

costs of IT drug therapy may be higher, these costs may be 

offset by maintenance costs that are subsequently lower than 

those associated with conventional therapy.48 Reimbursement 

and access programs, such as NAVIGATOR® (sponsored by 

the manufacturer of ziconotide), may be useful for further 

reducing patients’ financial burdens and improving their 

ability to receive treatment.

Appropriate use of iT drug delivery
Given the complexity of IT drug delivery, a multidisciplinary 

group of skilled clinicians convenes every few years to offer 

guidelines on the use of this modality. The Polyanalgesic 

Consensus Conference (PACC) and others have recom-

mended that IT drug delivery be considered an option for 

select patients requiring long-term management of refractory 

chronic pain states (Table 3).28,31,36,50,51 Substantial clinical 

evidence supports the efficacy and safety profiles of IT 

therapies in various pain states.28 Notably, reduction in pain, 

the use of systemic opioids, and drug-related toxicities have 

been reported from several trials of IT drug delivery.28,52 Addi-

tionally, a 3-year, controlled, prospective trial documented 

notable improvements in pain, mood, and function with IT 

opioid therapy, although less robust improvements in physical 

and mental functioning have been reported in other clinical 

experiences.28,33,53,54

The treating physician needs to consider the suspected site 

of pain origin and the feasibility of placing an IT catheter tip 

within sufficiently close proximity to ensure local drug con-

centrations in the cerebrospinal fluid are adequate to achieve 

effective pain relief. Available evidence supports the concept 

that the catheter tip must be placed within a few centimeters 

of the nerves associated with the pain source.31 In contrast, 

the prescribing information for IT morphine recommends 

administration in the lumbar region to reduce concerns about 

adverse effects.55 However, the authors’ experience suggests 

that sites as high as T1 or T2, or even C1 or C2, may be used 

successfully with recognition of the potential adverse effects 

of catheter placement in these regions.

Patient selection criteria  
for IT analgesia
IT drug delivery provides the pain specialist with an 

important treatment option for patients with chronic, severe 

pain. To increase the opportunity for optimal outcomes, 

the pain specialist can take specific steps to identify those 

patients for whom IT therapy may be an appropriate choice 

and, secondarily, to consider patient characteristics that 

may help guide the choice of medication for IT delivery  

(Figure 1).28,31,36,38,50,56,57

The patient selection process begins with confirmation 

of the patient’s diagnosis of chronic moderate to severe 

pain.28 The presence of nociceptive, neuropathic, or mixed 

nociceptive–neuropathic pain states should be established,28,31 

and the possibility of any correctable pathology should be 

evaluated and ruled out. The refractory nature of the patient’s 

pain can be documented through a reasonable trial of con-

servative therapies before considering IT drug delivery.28 

The patient should be asked about a history of failure on 

prior trials of systemic opioids to probe for the possibility 

of “opioid resistance”. Medical professionals should note 

whether patients have ever needed high-dose opioids or rapid 

escalation of opioid dosages, because either type of event 

would be consistent with opioid resistance.

The possibility of opioid-induced hyperalgesia should 

also be explored in these patients.58 The pain specialist 

should learn how the patient defines “failure” (for example, 

a lack of efficacy despite increasing medication doses or 

poor  tolerability) and probe for the possibility of a history 

of improper handling of opioids that could include abuse or 

diversion. The patient and caregiver must understand that 

any intervention, including IT drug delivery, may help to 

reduce pain and improve quality of life but will not “cure” 

the pain problem. The pain specialist can strengthen the 

working relationship with the patient by ensuring that the 

patient and caregiver understand this fact and agree on 

 specific criteria for defining “treatment success” based on 

the patient’s priority (for example, a change in pain intensity 

Table 3 Polyanalgesic Consensus Conference recommendations 
for the consideration of intrathecal drug delivery

• Axial low back pain
•  Neuropathic pain, including diabetic neuropathy, postherpetic 
neuralgia, spinal cord injury, thalamic syndrome, cancer-related pain

• Radicular pain from failed back surgery syndrome
• Complex regional pain syndrome
• Spinal stenosis
• Osteoporosis
• Pancreatitis
• Phantom limb pain
• Compression fractures
•  Other disorders associated with injury or irritation to the nervous 

system

Notes: Data from Deer et al,28 Deer et al,36 Deer50, and Patel et al.51 
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rating or an improvement in specific functionality). Patients 

can be informed that successful IT therapy may help to 

reduce their consumption of oral opioids and may help to 

reduce opioid-related adverse effects of constipation and 

hypogonadism.

In addition to other medical considerations, the pain spe-

cialist will need to evaluate psychological issues and other 

potential barriers to effective pain management in individual 

patients. The PACC recommends that, in addition to the 

workup recommended for all patients with refractory chronic 

pain, candidates for IT therapy should undergo a careful 

psychological evaluation that includes an assessment of the 

patient’s stress management and coping skills before start-

ing therapy, after trialing, and periodically during therapy.31 

Each patient’s psychological profile needs to be evaluated 

to confirm that he or she is ready to be an active participant 

in working toward an optimal clinical outcome and is free 

from psychological or cognitive issues that might interfere 

Confirm diagnosis of chronic moderate to severe pain

Document presence of nociceptive, neuropathic, or mixed nociceptive–neuropathic pain states

Rule out correctable pathology

Establish pain as refractory through a reasonable trial of conservative therapies

Evaluate history of failure on prior trials of systemic opioids for patient’s definition
of “treatment success” and possible improper handling of opioids

Establish realistic patient expectations that IT analgesia may help to reduce pain
and improve quality of life, but will not “cure” the pain problem

Reach an agreement with patient on criteria for
defining “treatment success” versus “treatment failure” 

Evaluate psychological profile and issues that could interfere with intrathecal therapy

Evaluate caregiver support from family/friends for adherence to refill schedules

Confirm insurance coverage

Confirm freedom from absolute or relative contraindications or precautions against use of specific agents

IT morphine may be an appropriate choice for patients:

IT ziconotide may be appropriate for patients with moderate to severe pain, and especially for those:

Older age should not be considered an absolute contraindication
Consider comorbidities and current status of disease management/control
At end of life, pre-existing medical comorbidities should not be considered an absolute contraindication

With severe intractable chronic pain

With severe refractory neuropathic pain

With certain refractory visceral pain states
With complex regional pain syndromes

At younger ages/longer life expectancy•

•
•
•
•

•
•
•

•
•
•

Who are not candidates for opioid therapy due to opioid resistance or opioid-induced hyperalgesia,
substance abuse issues, high sensitivity to opioid adverse effects, obstructive sleep apnea, lung
disease/reduced pulmonary reserve, or risk of catheter-tip granulomas

In whom medical comorbidities are either absent or well-controlled
Who are free from any severe or uncontrolled psychological conditions

Figure 1 Considerations in selection of patients for iT drug delivery.
Note: Data from Deer et al;28 Deer et al;31 Deer et al;36 Deer;50 Smith and Deer;56 and Schmidtko et al.57

Abbreviation: iT, intrathecal.
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with IT therapy. Patients with refractory cancer pain who 

have failed more conservative approaches, and for whom 

quality of life may be substantially improved with effective 

pain management, may not need to undergo psychological 

evaluation.31

Logistical issues, including caregiver support and 

insurance coverage, also need to be addressed at this time. 

 Caregiving is important for the adequate monitoring of 

patients on IT therapy, especially among patients with 

risk factors such as psychiatric conditions or obstructive 

sleep apnea.31 In short, patients who are ideally suited for 

IT therapy include those who have caregiver support from 

family/friends and who do not have cognitive, psychological, 

or socioeconomic impediments to maintaining their refill 

schedules.28

Although older age should not be considered an absolute 

contraindication to the use of IT therapy, younger versus older 

age may be a consideration in the choice of an IT agent.28 

Limited evidence may suggest a greater responsiveness to 

opioids and reduced development of opioid tolerance among 

older versus younger patients, perhaps explained by a greater 

degree of neuroplasticity with youth.28,59 The authors of one 

retrospective analysis60 of patients with chronic noncancer 

pain urged greater caution in selecting younger patients 

(18–50 years of age) for IT opioid therapy due to findings 

suggestive of age-related differences in opioid tolerance of 

patients with chronic noncancer pain. Their analysis showed 

increased requirements for both IT and oral opioids among 

younger versus older patients (50 years of age) through 

12 months postimplant.

In the absence of definitive clinical evidence, the relevance 

of age as a potential patient selection factor continues to be 

a subject of discussion and controversy.28,36,60 The authors of 

this paper perceive age as a potentially relevant patient selec-

tion factor based on currently available evidence, whereas 

others do not find this evidence sufficiently compelling to 

change clinical practice. Clearly, the appropriate role of age 

as a factor in the patient selection process, and its influence 

on the selection of a specific IT agent, can only be resolved 

through additional preclinical and clinical investigation.

Nonpharmacologic risks  
of IT therapy
In addition to the adverse effects related to the pharmacologic 

activities of IT morphine and ziconotide, patients also have a 

relatively low risk of experiencing certain procedural-, catheter-, 

and device-related safety issues.41,61 For example, obstructions 

or kinks in the catheter, or device malfunctions, can result in 

underdosing and cause a loss of analgesia or, in the case of 

IT morphine, symptoms of withdrawal.41  Additionally, when 

refilling the pump, the clinician may inadvertently inject the 

drug into the subcutaneous pocket, causing a “pocket fill”, 

which increases exposure and can exacerbate concentration-

dependent adverse effects or cause an overdose.41 Other 

device-related errors that can result in over- or underdosing 

include programming errors, miscalculating the quantity of 

drug needed to refill the pump, or utilizing an inappropriate 

dose when reinitiating therapy after a temporary cessation in 

treatment or when changing pumps.41 Following pump and 

catheter implantation, some patients may also experience 

transient spinal headache (2%), meningitis (3%), or other 

bacterial infections (10%).41,61 A prospective analysis of 

more than 200 patients receiving IT treatment during a mean 

of 8 months of follow-up demonstrated that the incidence of 

catheter-related complications was 0.05 events/patient-year 

(3.3%), whereas the incidence of implantation procedure-

related complications was 0.29 events/patient-year (15.3%).61 

The most common events were infections, leaks, cuts, kinks, 

breaks, dislodgement, and migration of the catheter. The 

authors suggest that the risk of these events can be mitigated 

by using proper implantation techniques.61 To reduce the risk 

for morbidity and mortality associated with using IT therapy, 

the PACC recommends that physicians and other health care 

professionals receive adequate training in the proper implan-

tation, refill, and management techniques that are associated 

with IT therapy, including didactic and hands-on training (for 

example, proctored implantations).41 To help reduce the risk 

for developing infections, the PACC recommends monitoring 

for factors that can increase the risk for infection, including 

poorly controlled blood sugar and a history of MRSA.41

Selecting agents for IT therapy
Patients who meet the general criteria for the appropriate IT 

drug delivery candidates can then be considered for treat-

ment with a specific agent. With respect to specific medica-

tions, the PACC notes that only two agents – morphine (for 

example, INFUMORPH®; West-Ward Pharmaceutical Corp., 

Eatontown, NJ, USA) and ziconotide (PRIALT®; Jazz Phar-

maceuticals Inc., Palo Alto, CA, USA) – are approved in the 

US for long-term IT infusion and are considered first-line 

agents for IT therapy. The PACC also considers the combina-

tion of morphine plus bupivacaine an option for first-line IT 

therapy in neuropathic pain, as well as hydromorphone and 

fentanyl as first-line agents for nociceptive pain, although 

these therapies are not approved by the US Food and Drug 

Administration.14,31,36,62
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The pain specialist should evaluate the patient’s status 

with regard to absolute or relative contraindications for or 

precautions against the use of specific agents delivered by 

the IT route.28 Additional factors, such as life expectancy 

and those involving the presence and management of comor-

bidities such as diabetes, cardiovascular disease, respiratory 

disease, depression, systemic infection, hypogonadism, and 

coagulopathy, may also need to be considered.

IT morphine may be an appropriate choice for patients 

with severe refractory chronic pain in whom preexisting 

medical comorbidities are either absent or well controlled, 

and who are free from any severe or uncontrolled psychologi-

cal conditions.36 IT ziconotide may be appropriate for patients 

with moderate to severe chronic pain who are candidates for 

IT therapy and intolerant of or refractory to other treatment 

modalities.

Patients who are already receiving long-term IT opioids, 

high-dose opioids, or opioids at rapidly escalating doses, or 

those who have evidence of opioid-related adverse effects 

or opioid-induced hyperalgesia, may be candidates for 

ziconotide as an alternative to IT opioid therapy, since a 

change in the route of delivery from systemic to IT may not 

alleviate these issues.58 Patients who are not candidates for 

opioid therapy due to substance abuse issues, obstructive 

sleep apnea, lung disease/reduced pulmonary reserve, or risk 

of catheter-tip granulomas may also be appropriate candidates 

for IT ziconotide.28,56,57 If new research shows that younger 

patients are more likely than older patients to develop opioid 

resistance or opioid-induced hyperalgesia, ziconotide may be 

preferred in these patients.

The approved indication for IT morphine is for the treat-

ment of intractable chronic pain. This particular agent was 

developed specifically for use in continuous microinfusion 

devices to control severe cancer pain.55 The efficacy of IT 

morphine monotherapy has been examined in retrospective 

and cohort studies (number [n]=335), and the efficacy of 

IT morphine in combination with ziconotide, bupivacaine, 

baclofen, and other agents has been evaluated for treating 

cancer or noncancer pain (n=80; total: 415).31 These tri-

als demonstrated substantial reductions in pain, as well as 

improvements in quality of life scores and perceptions of 

health status, and reductions in systemic opioid doses.31

With respect to safety, IT morphine has been associated 

with several potentially serious safety concerns, including 

respiratory depression, hypogonadism, peripheral edema, 

IT granulomas (which may lead to serious neurologic 

 impairment, including paralysis), and withdrawal symptoms, 

along with potentially severe life-threatening complications 

that may result from the abrupt cessation of high-dose 

IT delivery due to catheter disruption, battery failure, or 

human error.8,28,31,55,63,64 Opioid analgesics may cause severe 

hypotension in certain patients, and the administration of IT 

morphine poses a risk of severe, potentially life-threatening 

respiratory depression; observation in a fully equipped and 

staffed environment is required for at least 24 hours after 

administration of the initial test dose and, as appropriate, 

for the first several days after the initiation of IT therapy.55 

Accordingly, IT morphine should not be given to patients 

with chronic pulmonary disease, such as chronic asthma or 

upper airway obstruction, without full consideration of the 

known risks of respiratory depression and acute respira-

tory failure after the administration of morphine in these 

patients.55 IT morphine should be used with care in patients 

with decreased respiratory reserve due to emphysema, severe 

obesity, kyphoscoliosis, or paralysis of the phrenic nerve.55 

IT morphine should also be used with care in patients who 

are immunosuppressed.28,31 Peripheral edema can develop in 

otherwise healthy patients receiving morphine (intraspinally 

or systemically) and can lead to vascular compromise or 

cellulitis.31

In addition to tolerance, which is a common safety 

issue with long-term morphine administration,31 opioid 

withdrawal symptoms can result from the unintentional 

disruption of therapy.28 Inflammatory mass/granuloma 

formation at the catheter tip can interfere with or block 

drug delivery and result in the loss of analgesic efficacy 

or neurologic changes, which may be severe and associ-

ated with permanent paralysis.28 Reports in the medi-

cal literature suggest that this challenge occurs only in 

patients who receive IT opioids (predominantly morphine 

or hydromorphone) as monotherapy or in combination, 

or with the long-term administration of agents that are 

not approved for long-term IT use.9,28,43 Inflammatory 

masses appear to form on catheter tips as a manifestation 

of local degranulation of arachnoid mast cells in response 

to high local opioid concentrations. These masses can 

block opioid drug delivery and precipitate unintentional 

withdrawal, which may be associated with severe, long-

term neurologic damage and permanent paralysis.28,41,43 

Catheter failure due to structural problems (for example, 

dislodgment/migration, obstruction, occlusion, kinking, or 

breakage), pump failure due to battery failure, and human 

error that leads to improper or inadequate refilling of the 

drug reservoir (for example, “pocket fills” of the subcu-

taneous space around the pump) can also interfere with or 

disrupt IT morphine delivery and precipitate unintentional 
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withdrawal.31,41,55 Other adverse effects of IT morphine 

include fluid retention, urinary retention, myoclonic jerks, 

and nausea/vomiting.31

Although IT trialing with morphine is common, the pro-

cess can be complicated by route-conversion issues and by 

the potential need for the weaning of systemic opioids before 

trialing. Wide variances in current route-conversion ratios and 

the lack of a conversion standard create uncertainty about 

delivering equianalgesic doses and may increase safety con-

cerns during conversion from systemic to IT morphine.31,65–67 

For patients in whom these cautions raise important safety 

issues, nonopioid IT therapy, such as ziconotide, should be 

considered.28,31

Ziconotide is indicated for the management of severe 

chronic pain in adult patients for whom IT therapy is 

 warranted, and who are intolerant of or refractory to other 

treatment, such as systemic analgesics, adjunctive therapies, 

or IT morphine.68 Ziconotide has shown efficacy across 

multiple types of pain etiologies.69,70 The efficacy and safety 

profiles of ziconotide monotherapy have been assessed in 

three double-blind, placebo-controlled trials of 457 patients 

with severe chronic pain, and safety has been assessed 

in 1,254 patients overall, and the findings have been sup-

ported by published case series in which ziconotide was 

administered as a monotherapy or in combination with other 

agents, including opioids.55,71–73 This experience documents 

clinically meaningful reductions in chronic pain, as well 

as improvements in functional capacity and reductions in 

systemic opioid usage in patients with refractory malignant 

or nonmalignant pain states.31,68 With respect to its safety 

profile, ziconotide has a narrow therapeutic window, which 

requires careful titration to determine the lowest possible 

dose for each patient that is therapeutic and sufficiently well 

tolerated. A high starting dose and/or rapid dose titration can 

result in adverse effects, including psychological/psychiatric 

abnormalities.31,74 Cognitive impairment involving mental 

slowing, confusion, difficulty concentrating, memory impair-

ment, and impaired verbal expression, as well as new-onset 

psychosis and changes in consciousness are also possible.31 

However, these adverse effects were most pronounced with 

the use of excessively high starting doses and aggressive 

titration schedules in early clinical trials of ziconotide in the 

1990s.56,75 New slow titration protocols have reduced the risk 

of these adverse effects.31,56

Ziconotide is contraindicated in patients with a history of 

psychosis, hypersensitivity, or those with general contraindi-

cations to IT therapy, and the combination of IT ziconotide 

with IT opiates has not been extensively studied.31,68  However, 

across 15 clinical trials of 1,351 patients, only 22 (1.6%) 

patients experienced psychosis events, and in only ten 

patients were these events considered related to ziconotide.76 

Current recommendations for IT ziconotide treatment high-

light the benefits of a slow titration plan to minimize the risk 

of psychiatric complications.31

Adverse effects reported with ziconotide include 

 dizziness, gait abnormalities, headache, diplopia, urinary 

 retention, nystagmus, speech disorder, nausea, nervous-

ness, and somnolence.31 The concomitant use of ziconotide 

in patients taking antiepileptics, neuroleptics, sedatives, or 

diuretics may increase the risk of depressed levels of con-

sciousness, and concomitant use with drugs that depress 

central nervous system activity may increase the risk of 

adverse effects, such as dizziness and confusion.68

Currently, pain specialists use several trialing methods for 

ziconotide.77 Since methods involving continuous infusion 

over multiple weeks, limited duration (1-hour) infusion, or 

bolus injection have not been directly compared against each 

other, pain specialists do not have a basis for deciding on 

the superiority of any one trialing approach.77 Nonetheless, 

the PACC recommends that, although trialing with bolus 

dosing may be productive in identifying some candidates 

for ziconotide, many other potential candidates who could 

also benefit from IT ziconotide may fail bolus trialing due 

to intolerable adverse effects. Proper hydration by means of 

intravenous infusion before the start of a trial may help limit 

the incidence of hypotension.31 Available data support slow 

titration trialing with ziconotide, because the incidence of 

adverse effects appears to correlate more closely with the 

rate of dosage change rather than the absolute dosage.31 In 

the absence of definitive clinical evidence, expert opinion 

supports continuous IT infusion for ziconotide trialing 

whenever feasible.77

Conclusion
Clinical evidence supports the view that IT drug delivery 

has a defined role as an option for appropriate patients 

with refractory chronic pain. Health care providers con-

sidering IT drug delivery as a treatment for their patients 

should ensure that their practices are positioned to meet the 

 challenges of IT drug delivery and can fully accommodate 

all aspects of IT drug delivery. Recognition and use of 

important patient selection criteria, including treatment 

history, diagnosis, pathology, and age, along with cognitive, 

psychological, or socioeconomic status, can help guide and 

improve the  successful management of chronic pain with 

IT therapy.
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IT morphine can be an appropriate choice for a patient 

whose pain is not responsive to non-narcotic analgesics. 

It provides documented efficacy, as a monotherapy or in 

 combination, for improved functionality and the reduction of 

pain intensity, as well as for the need for systemic  opioids.31 

A patient’s risk of potentially serious complications with 

IT morphine, such as respiratory depression, peripheral 

edema, granulomas, tolerance, and withdrawal, needs to be 

considered carefully. Notably, IT morphine should not be 

used in patients with chronic pulmonary disease, such as 

chronic asthma or upper airway obstruction, or any other 

chronic pulmonary disorder, without full consideration of 

the known risk of acute respiratory failure in these patients. 

Care should be used in patients with decreased respiratory 

reserve or those who are immunosuppressed.28,31,55

IT ziconotide can be an appropriate choice for patients 

with severe chronic, refractory nociceptive, neuropathic, or 

mixed neuropathic/nociceptive pain. It provides documented 

efficacy as a monotherapy, it may be effective in combina-

tion with other medications to reduce pain intensity and 

improve functionality, and it may reduce the need for sys-

temic opioids.31 Ziconotide also provides the pain specialist 

with an important alternative to morphine, to avoid opioid-

related respiratory depression in patients with lung disease/

compromised respiratory reserve or peripheral edema, and 

in patients with opioid resistance who require high doses 

or rapidly escalating doses, or who develop opioid-induced 

hyperalgesia. Unlike morphine and other opioids, ziconotide 

is not associated with issues of tolerance, withdrawal, or 

granulomas, which can have major deleterious effects.31
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