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A Case Series 

Treatment Challenges and Complications with
Ziconotide Monotherapy in Established Pump Patients

On December 28, 2004, the U.S. 
Food and Drug Administration (FDA) 
approved Ziconotide intrathecal in-
fusion for the management of severe 
chronic pain in patients for whom in-
trathecal therapy is warranted, and who 
are intolerant of, or refractory to, oth-
er treatments, such as systemic analge-
sics, adjunctive therapies or intrathecal 
morphine.

Ziconotide is the synthetic equiva-
lent of a naturally occurring conopep-
tide found in the venom of a marine 
snail known as Conus magus, a predato-
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ry sea creature that attacks its prey with 
harpoons loaded with a paralytic poi-
son (1).  Ziconotide is the first in a new 
class of non-opioid analgesics known as 
N-type calcium channel blockers (NC-
CBs), which target pre-synaptic calci-
um channels on nerves that ordinarily 
transmit pain signals (2).  Fig. 1 illus-
trates what has been learned from an-
imal models. Ziconotide blocks the N-
type voltage-sensitive calcium chan-
nels and prevents release of the excit-
atory amino acid, glutamate, from the 
presynaptic terminal, thereby reducing 
the amount of stimulation at the dorsal 
horn neurons (3). 

FDA approval of Ziconotide was 
based on the treatment of more than 
1,200 patients and three Phase III pivot-
al clinical trials, which evaluated the ef-
ficacy and safety of this drug in chron-
ic pain patients from a variety of popu-
lations, including patients with cancer, 
AIDS, and neuropathic pain (4, 5).  This 
novel pharmaceutical development is 

non-addictive, so tolerance and with-
drawal should not become treatment is-
sues (3, 6).  Ziconotide is an approved 
monotherapy (7), although many phy-
sicians are using this drug in combina-
tion with intrathecal opioids or non-
opioids.

The most commonly reported ad-
verse events associated with Ziconotide 
intrathecal infusion during clinical tri-
als were dizziness, confusion, memo-
ry impairment, ataxia, abnormal gait, 
somnolence, asthenia, headache, nau-
sea, diarrhea, and vomiting.  Less fre-
quently described adverse effects in-
cluded postural hypotension, impaired 
verbal expression, abnormal thought 
processes, dry mouth, anxiety, periph-
eral edema, nystagmus, and elevated 
creatine phosphokinase among oth-
ers (8).

The Ziconotide safety profile (7) 
warns that severe psychiatric symptoms 
and neurological impairment may oc-
cur during treatment with this drug.  

Background:  The U.S. Food and Drug 
Administration (FDA) recently approved Zi-
conotide intrathecal infusion for the man-
agement of severe chronic pain in patients 
for whom intrathecal therapy is warranted, 
and who are intolerant of, or refractory 
to, other methods of treatment, including 
intrathecal morphine. Ziconotide is ap-
proved as a monotherapy, but there are 
challenges associated with the decision 
to wean intrathecal opioids for Ziconotide 
alone. Maintaining adequate analgesia 
and managing opioid withdrawal symp-
toms may be difficult.  Additionally, a vari-
ety of adverse physiological, cognitive and 
psychiatric events may be associated with 
this new drug.  Patients with pretreatment 
psychiatric disorders may be at increased 
risk for treatment complications.

Objective:  To present a report of  a 

case series describing treatment chal-
lenges and complications associated with 
the decision to convert established pump 
patients from intrathecal opioid therapy to 
Ziconotide monotherapy.

Description of cases:  Three estab-
lished pump patients, refractory to intra-
thecal opioid therapy, were converted to 
Ziconotide monotherapy.  All of these pa-
tients experienced significant emotional 
distress or psychological symptoms that 
threatened the success of the treatment. 
Achieving adequate analgesia, reducing 
Ziconotide to mitigate adverse physiologi-
cal effects, managing opioid withdrawal 
symptoms, and supportive psychological 
consultation were combined to achieve 
successful outcomes in two of our three 
patients.

Conclusion:  This report describes 

challenges associated with the decision 
to convert established pump patients from 
intrathecal opioid therapy to Ziconotide 
monotherapy. Inadequate analgesia, 
adverse medication effects, and opioid 
withdrawal symptoms can precipitate a 
stressful situation that may be perceived 
as dangerous or threatening by patients 
who are predisposed to anxiety.  Screen-
ing patients for psychiatric disorders, 
anxiety-proneness and/or vulnerability to 
stress should be considered to reduce the 
risk of treatment complications.  A multi-
modal approach is strongly advocated, 
including rapid responses of treating 
physicians and nurses along with strong 
psychological support.
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Patients with pretreatment psychiatric 
disorders may be at an increased risk.  
Ziconotide may cause or worsen de-
pression with the risk of suicide in sus-
ceptible patients.  Those with pre-exist-
ing history of psychosis should not be 
treated with Ziconotide. All patients 
should be monitored frequently for ev-
idence of cognitive impairment, hallu-
cinations, or changes in mood or con-
sciousness. Additionally, Ziconotide 
does not interact with opioid receptors 
and will not prevent withdrawal symp-
toms in patients being weaned from 
opioids (9).

The emergence of significant emo-
tional stress or psychological symp-
toms in chronic pain patients during 
their conversion from intrathecal opi-
oid therapy to Ziconotide monothera-
py can be an alarming worry for those 
patients and their families.  Such com-

plications obligate the pain physician to 
determine if the patient’s psychological 
symptoms result from inadequate anal-
gesia, adverse medication effects, opioid 
withdrawal or other psychological fac-
tors (10-12).  Assessment of this com-
plex clinical picture can be challenging.  
The following review cases describes 
our experience with three patients, who 
were the total number of participants in 
a Ziconotide effectiveness and safety tri-
al in an interventional pain setting be-
tween July, 2004, and February, 2005. 

DESCRIPTION OF CASES

As shown in Table 1, the three in-
dividuals in this case report were es-
tablished pump patients whose mixed 
neuropathic and mechanical back pain 
complaints were refractory to intrathe-
cal opioid therapy.  They include a 53-
year-old female patient suffering from 

severe and intractable low back and bi-
lateral leg pain, a 54-year-old female pa-
tient suffering from severe and intracta-
ble low back and lower extremity pain, 
and a 54-year-old male patient suffering 
from severe and intractable neck, shoul-
der, low back and left leg pain.

Prior to their involvement in the 
Ziconotide study, each of these patients 
had been implanted with a Medtron-
ic SyncroMed (Medtronics, Minneap-
olis, MN) pump and spinal catheter 
system which delivered intrathecal in-
fusion of morphine or similar opioid 
medications.  The length of time that 
these patients were treated with intra-
thecal opioid therapy ranged from five 
to eight years.  Each of them had com-
plained of insufficient pain relief de-
spite escalating dosing, and we suspect-
ed that they had plateaued on intrathe-
cal opioids. Table 1 shows the maxi-
mum doses of intrathecal opioids re-
ceived by our patients, which were the 
doses they were receiving at the time 
of conversion to Ziconotide.  Pre-study 
numerical pain ratings for each patient 
ranged from 7 to 9 on a scale of 10.  Psy-
chologically, the three patients were free 
of emotional turmoil or significant psy-
chological distress prior to their enroll-
ment in the Ziconotide study.  Howev-
er, like many chronic pain patients, each 
of them had a history of depression and 
generalized anxiety that had been iden-
tified with pre-surgical psychological 
evaluation (13, 14) prior to pump im-
plantation.  One of them was on a dai-
ly maintenance dose of antidepressant 
medication.

After educating the patients about 
the potential benefits and possible side 
effects of Ziconotide, a written con-
sent for treatment was obtained.  Each 
patient’s intrathecal opioid dose was 

Patient # Age/Gender Medical Diagnosis Intrathecal Opioid Dose Numerical Pain Rating

1 53/Female
Lumbar spondylosis and

Arachnoiditis
Morphine 9.0 mg daily

 Bupivicaine 6.0 mg daily
7-9/10

2 54/Female
Lumbar spondylosis with
myelopathy and Thoracic

spondylosis
Sufentanyl 32 mcg daily 7-8/10

3 53/Male
Lumbar spondylosis with

myelopathy
Morphine 13.5 mg daily 8-9/10

Table 1. Pre-treatment descriptions of  Ziconotide study participants.

Fig. 1.  Ziconotide Mechanism of  Action
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decreased by 25% per week. There-
fore, the weaning process from intra-
thecal opioids lasted four weeks.  Dur-
ing the weaning process, patients were 
prescribed oral opioids in an attempt to 
mitigate the symptoms of withdrawal.  
Oral opioids used included methadone 
and hydrocodone.  Their pumps were 
emptied, washed with preservative free 
normal saline solution, and then filled 
with Ziconotide 25mcg/ml.  The initial 
daily dose of Ziconotide (2.4 mcg.) was 
slowly increased according to the study 
protocol.

Throughout the intrathecal opioid 
reduction phase, patients were close-
ly monitored for signs of opioid with-
drawal.  Patients kept a daily log of their 
pain scores and signs and symptoms of 
withdrawal.  They were instructed to 
document anything out of the ordinary.  
Each of them described a variety of opi-
oid withdrawal symptoms, including 
nausea, vomiting, muscle aching, diar-
rhea, nervousness, restlessness and anx-
iety.  During the final weeks of the in-
trathecal weaning process, two of our 
three patients escalated their prescribed 
doses of oral opioids.  Their rationale 
was to treat “feelings of withdrawal.”  
Verbal pain ratings remained high for 
all the patients.

During the Ziconotide titration 
period, patients were closely monitored 
for changes in reported pain severity, 
medication side effects, alterations in 
neurological and psychological func-
tioning, and continued signs of opi-
oid withdrawal.  Each of our three pa-
tients reported or exhibited a number 
of adverse events, including confusion, 
dysesthesia, asthenia, diarrhea, nausea, 
blurred vision, and impaired verbal ex-
pression among others.  These symp-
toms were believed to be treatment-
emergent adverse events, although 

some were also consistent with opioid 
withdrawal.  Following the initiation 
of Ziconotide, one patient reported re-
duced pain ratings almost immediately.  
The remaining two patients continued 
to complain of withdrawal symptoms, 
despite continuation of oral opioids, 
and did not report lower pain ratings 
until after one to two weeks.  

After each patient reported low-
er pain ratings with Ziconotide, their 
doses of oral opioids were gradually re-
duced over the next several weeks.  Each 
of our patients exhibited increased psy-
chological distress as their oral opioids 
were tapered.  For one person, this in-
cluded anxiety with panic symptoms.  
For another, the psychological symp-
toms were anxiety, somatic hypervigi-
lance, and increased avoidance behav-
ior.  The third patient exhibited anxi-
ety, depressed mood, and over-reliance 
on oral pain medications.  In all cases, 
the increased psychological distress was 
manifested by daily phone calls or fax-
es to report various somatic symptoms 
and perceived cognitive and/or speech 
impairments.  One of the patients re-
ceived short-term trials of novohy-
droxyzine 75mg and diazepam 15mg 
for persisting complaints of nausea, 
anxiety and insomnia.  This same pa-
tient also obtained amitriptyline, nor-
triptyline and sertraline outside of our 
clinic, and reported that she had taken 
each for a few days.  She was eventu-
ally prescribed a daily dose of escital-
opram 10mg to assist in reducing her 
dysphoria.

All of the patients expressed mis-
givings about Ziconotide and ques-
tioned its role in their distress.  In all 
three cases, the emotional distress was 
accompanied by variations in ver-
bal pain ratings and a strong desire to 
discontinue treatment.  In response to 

the noted complaints and concerns, 
each patient’s daily infusion rate of Zi-
conotide was decreased to 2.4 mcg.  Af-
ter one to two weeks on this reduced 
dose, most adverse physiological and/or 
cognitive side effects were resolved, but 
significant psychological distress per-
sisted for all three patients.

Psychological consultation was re-
quested in order to gain a better un-
derstanding of the cognitive, emotion-
al and behavioral factors possibly con-
tributing to our patients’ psychologi-
cal symptoms, and to assist in the res-
olution of his or her emotional distress.  
Two of the patients were responsive 
to education about opioid withdraw-
al, and to psychological interventions 
with efficacy for treatment of anxiety, 
tension, depression and somatization 
in chronic pain patients (15-18), such 
as relaxation techniques and cogni-
tive-behavioral coping strategies.  They 
were then able to manage their anxiety 
and/or depression symptoms more ef-
fectively.  Subsequently, these two pa-
tients progressed in their adaptation to 
medication side effects, enjoyed greater 
pain relief with Ziconotide, and contin-
ued acceptable levels of physical and so-
cial functioning.  The third patient had 
difficulty accepting the physician’s ad-
vice to address psychological contribu-
tions to her distress, including the cog-
nitive and emotional effects of opioid 
withdrawal.  She perceived the side ef-
fects of Ziconotide to be unbearable, 
and she believed her anxiety, somatic 
hypervigilance and avoidance behaviors 
were “normal” reactions to the toxic ef-
fects of this drug.  This patient was un-
responsive to educational and psycho-
logical interventions, as well as adjunct 
medications to reduce her anxiety.  De-
spite reporting improved pain relief and 
mental clarity with Ziconotide, this pa-
tient opted to have the Ziconotide dis-
continued. Table 2 illustrates each pa-
tient’s response to medical and psycho-
logical interventions, and overall treat-
ment outcomes in terms of conversion 
from intrathecal opioid therapy to Zi-
conotide monotherapy.

DISCUSSION

Converting established pump pa-
tients from intrathecal opioid therapy 

Patient 
#

Ziconotide 
Dose

Change in 
Pain Rating

Emotional 
Distress

Response to 
Psych Consult

Treatment 
Outcome

1 7.0 mcg daily 7-9/10 to 2-5/10 Present Negative
Failed 

Conversion

2 3.5 mcg daily 7-8/10 to 0-4/10 Present Positive
Successful 

Conversion

3 5.4 mcg daily 8-9/10 to 2-6/10 Present Positive
Successful 

Conversion

Table 2.  Treatment responses and treatment outcomes
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to Ziconotide monotherapy is a med-
ical intervention that can offer signif-
icant relief to patients whose pain has 
been refractory to other methods of 
treatment, including intrathecal opi-
oids.  There are, however, challenges as-
sociated with this treatment decision, 
such as providing the patient adequate 
alternative analgesia during the process 
of weaning from intrathecal medica-
tions (9), managing opioid withdraw-
al symptoms, and minimizing the im-
pact of medication side effects, includ-
ing cognitive and psychiatric events.  
Table 3 lists the most commonly oc-
curring CNS-related adverse psychiat-
ric and cognitive events associated with 
Ziconotide during clinical trials with 
1,254 patients (8).

When significant emotional dis-
tress or psychological symptoms are ex-
perienced during the conversion pro-
cess, there may be an inclination on the 
part of some patients to attribute this to 
the new medication.  This could lead 
to premature discontinuation of Zi-
conotide and treatment failure.  Pain 
physicians should assess and address 
the relative contributions of inadequate 
analgesia, treatment-emergent adverse 
events, opioid withdrawal, and psycho-
social factors to the psychological dis-
tress of their patients.  In so doing, pa-
tients are given the greatest opportunity 
to benefit from this novel pharmaceuti-
cal intervention.  If cognitive or psychi-
atric complications persist, or if the pa-
tient’s psychological distress is unman-
ageable, Ziconotide should be discon-
tinued.  Ziconotide can be discontinued 
abruptly without evidence of withdraw-
al effects, and the various CNS-related 
effects of this drug are generally revers-

ible within two weeks (8).
In each of our cases, significant 

psychological distress emerged several 
weeks after Ziconotide had been initiat-
ed and lower pain levels were reported, 
and at a point in time when oral opioids 
were being tapered.  A review of symp-
tomatic presentations following enroll-
ment in the Ziconotide study revealed 
that each of our patients had first re-
ported signs of dysphoria (nervous-
ness, restlessness, and anxiety) during 
the intrathecal opioid reduction phase 
and prior to initiation of Ziconotide.  
The patients had been started on oral 
opioids to help them compensate for 
the reduction in intrathecal medica-
tion.  Initially, it was unclear whether 
their dysphoria was a symptom of opi-
oid withdrawal, or an indication of in-
adequate analgesia due to the differen-
tial effectiveness of oral versus intra-
thecal opioid administration (15,16).  
However, after Ziconotide was initiat-
ed and lower pain levels were report-
ed, our patients continued to describe a 
number of psychological symptoms, in-
cluding anxiety, nervousness, and “feel-
ings of withdrawal.”  We concluded that 
inadequate analgesia did not explain the 
psychological symptoms seen with our 
patients, although it may have played 
a role in elevating their emotional dis-
tress initially.

As Ziconotide was slowly titrated 
and after lower pain ratings were re-
ported, oral opioids were gradually re-
duced.  During this treatment phase our 
patients reported a number of physical 
symptoms that could be associated with 
either Ziconotide or opioid withdraw-
al, such as nausea, diarrhea, and muscle 
aching.  They also reported a number of 

other disturbing symptoms that were 
specific for Ziconotide, including dys-
esthesia, blurred vision, confusion and 
impaired verbal expression.  It was at 
this time that more significant psycho-
logical distress was exhibited by our pa-
tients, including increased anxiety, pan-
ic attacks, depression, and somatic hy-
pervigilance.  Considering the possibil-
ity that their psychological symptoms 
might be the result of medication in-
duced anxiety, the doses of Ziconotide 
were reduced.  This step effectively de-
creased the physiological and cognitive 
symptoms of our patients, however, it 
produced no effect on the intensity of 
their psychological distress.  While we 
recognized that the unpleasant physi-
ological and cognitive side effects of 
Ziconotide had contributed to emo-
tional distress in our patients, we were 
not convinced that their psychological 
symptoms were treatment-emergent 
adverse events.

Opioid withdrawal syndrome (17) 
was considered as a possible cause for 
the increased intensity of psychologi-
cal symptoms in our patients.  Clear-
ly, each of them experienced withdraw-
al as they were weaned from intrathe-
cal medication, although their symp-
toms were stabilized with oral opioids.  
However, when the oral opioids were 
tapered later in the conversion process, 
opioid withdrawal may have played a 
more significant role in the psycholog-
ical distress of our patients.  Subjective 
complaints of anxiety, restlessness, ag-
itation, dysphoria, and increased pain 
sensitivity frequently characterize opi-
oid withdrawal.

Psychological consultation was re-
quested to investigate the possible con-
tribution of psychosocial variables to 
the emotional distress seen with our pa-
tients.  It is well known that one of the 
major sources of distress when treating 
chronic pain patients is psychopathol-
ogy (18), and this is especially the case 
with anxiety, depression and somati-
zation (19-24).  Comorbid psychiatric 
disorders in these individuals may in-
crease their vulnerability to stress and 
influence the manner in which stress is 
appraised and responded to (25, 26).  

An analysis of pre-surgical psycho-
logical evaluation results was conduct-

Psychiatric Events Percentage Cognitive Events Percentage

Hallucinations 12% Confusion 33%

Anxiety 9% Memory Impairment 22%

Paranoid Reaction 3% Speech Disorder 14%

Hostility 2% Aphasia 12%

Delirium 2% Abnormal Thinking 8%

Psychosis 1% Amnesia 1%

Manic Reaction 0.4%

Table 3.  Psychiatric and cognitive event rates reported in clinical trials with 
Ziconotide
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ed.  Each of our three patients had met 
the diagnostic criteria for a chronic de-
pressive disorder and, perhaps more 
importantly, each had obtained high-
er than average scores on a measure of 
trait-anxiety (27).  Anxiety is character-
ized by subjective feelings of tension, 
apprehension, nervousness, and worry, 
as well as by activation or arousal of the 
autonomic nervous system.  Trait-anx-
iety refers to relatively stable individu-
al differences in anxiety-proneness, that 
is, the difference between people in the 
tendency to perceive stressful situations 
as dangerous or threatening and to re-
spond to such situations with eleva-
tions in the intensity of their anxiety 
reactions.

Any disruption of biological ho-
meostasis may be perceived as stress-
ful (28).  Patients with a predisposi-
tion to respond with fear to bodily sen-
sations are more likely to exhibit debil-
itating anxiety, as well as a tendency to 
misinterpret somatic sensations cata-
strophically and engage in avoidance or 
other illness behaviors (29-31).  In the 
context of converting our established 
pump patients from intrathecal opi-
oid therapy to Ziconotide monothera-
py, disruption of biological homeosta-
sis may have resulted from one or more 
physiological perturbations.  That is to 
say, inadequate analgesia, adverse medi-
cation effects, and opioid withdrawal all 
may have played a role in precipitating a 
stressful situation for the three patients 
in this study.  While no clear and spe-
cific causal relationship was established 
between any of these factors and the 
psychological symptoms exhibited by 
our patients, opioid withdrawal appears 
to have been most influential in terms 
of the patients’ anxiety and increased 
pain sensitivity.  

In the final analysis, we believe that 
the three established pump patients in 
this study were predisposed to anxiety, 
based on their pre-implant measures 
of trait-anxiety, and that they were vul-
nerable to the stress produced during 
the conversion from intrathecal opioid 
therapy to Ziconotide monotherapy, es-
pecially the stress associated with opi-
oid withdrawal.  Close monitoring and 
rapid responses by physicians and nurs-
es along with supportive psychological 

services were instrumental in achiev-
ing successful outcomes with two of 
our three patients.  In addition to supe-
rior pain relief and greater mental clar-
ity, these individuals were able to adapt 
to the medication change and continue 
acceptable levels of physical and social 
functioning.

CONCLUSION

This case series provides a potential 
outline for physicians who may consid-
er converting refractory patients from 
intrathecal opioids therapy to intra-
thecal Ziconotide monotherapy.  This 
treatment decision is associated with a 
number of challenges, including pro-
viding adequate analgesia to patients as 
they are weaned from intrathecal opi-
oids, controlling adverse medication ef-
fects, and managing opioid withdrawal 
symptoms.  While many physicians ad-
vocate the use of Ziconotide in com-
bination with intrathecal opioids, this 
practice has not been studied in blind-
ed, placebo-controlled trials.  We have 
demonstrated that it can be successful 
and efficacious in carefully selected es-
tablished pump patients as a mono-
therapy.  However, we strongly advo-
cate a multimodal approach to these 
patients, with rapid responses of treat-
ing physicians and nurses and strong 
psychological support.  Screening pa-
tients for psychiatric disorders, anxiety-
proneness and/or vulnerability to stress 
should be considered to reduce the risk 
of treatment complications.  
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