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Introduction: An obstacle to analysis of the long-term effectiveness of intrathecal
(IT) opioids is absence of historical patient baseline data. The electronic Persistent
Pain Outcomes Collaboration (ePPOC) is an initiative of the Faculty of Pain
Medicine of the Australian and New Zealand College of Anaesthetists. Recently
published ePPOC data has provided justifiable surrogate baseline data allowing
opportunities for pain outcomes research into select patient treatment groups.
Our aim was to compare long-term outcomes of IT opioid therapy with a
surrogate baseline utilizing a large ePPOC data set for patients at the time of
initial presentation to 36 pain clinics in Australia and New Zealand.

Methods: Study participants were 49 consenting patients receiving IT opioids as
part of a long-term pain management regime for treating chronic non-cancer
pain. Their data were compared with the large ePPOC data set (n=13,343).
The questionnaires comprised a demographic questionnaire, the Brief Pain
Inventory, the Depression, Anxiety and Stress Scale, the Pain Catastrophizing
Questionnaire, and the Pain Self-Efficacy Questionnaire.

Results: Compared with the ePOCC group, participants who received IT opioids
long-term for the relief of chronic non-cancer pain reported significantly lower
(p<0.001) pain severity (4.3 vs. 6.4), and pain interference scores (5.5 vs. 7),
significantly lower depression (20.2 vs. 13.7), anxiety (9.6 vs. 14.1), stress (15.5 vs.
21), rumination (6.9 vs. 10), magnification (3.8 vs. 5.9), helplessness (9.7 vs. 14.1),
general catastrophizing (20.4 vs. 29.8), and higher self-efficacy (29.5 vs. 20.7).
Discussion: The observed improvements in all measured pain variables have
occurred in the context of comprehensive pain management, and therefore,
may be attributable to pain reduction and not directly to IT opioid use or the
device itself. Favourable pain management outcomes, in a select patient
treatment group utilizing long-term IT opioid therapy, were demonstrated using
the large-data ePPOC initiative, highlighting the research opportunities it provides.
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intrathecal (IT), opioid, electronic persistent pain outcomes collaboration (ePPOC),
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The electronic Persistent Pain Outcomes Collaboration
(ePPOC) was established in 2013 as an initiative of the Faculty of
Pain Medicine of the Australian and New Zealand College of
Anaesthetists. This initiative has grown to include data from
more than 100 adult and paediatric services across Australia and
New Zealand. Since its implementation, ePPOC has enabled
standardized routine collection of data from pain clinics across
Australia and New Zealand (1, 2). The ePPOC data set provides
a valuable data pool for pain research, with data collected from
80 pain services and over 20,000 individuals over almost 10 years
(1). The ePPOC questionnaire consists of well-established,
internationally recognized pain assessment scales aligned with the
biopsychosocial model of pain.

Nicholas et al. published baseline data from ePPOC for patients
(n=13,343) at time of initial presentation to 36 pain clinics across
Australia and New Zealand for pain management (3). This
population had a mean age of 52.7 years, 58.4% were female, 86.7%
were non-indigenous, 69.5% were born in Australia, 98.7% had
chronic pain due to non-cancer causes, and 33.3% of participants
were unemployed due to pain. For 46.8% of individuals, the duration
of their pain was more than 5 years, for 21.4% of participants the
triggering event was an injury at work or school, and the back/spine/
sacrum was the main pain site for 47.9% of participants.

These data provided a justifiable surrogate baseline for
comparison to assess effectiveness of treatments in select patient
groups. Further publications emphasize the importance and
versatility of ePPOC data as a comparison to assess the
effectiveness of treatment in individual pain management centres
or in selected subgroups of patients (3, 4).

In this study we utilized the ePPOC data, as intended, to
compare the effectiveness of pain management over time in a
specific group of long-term chronic non-cancer pain sufferers
who have implanted intrathecal (IT) drug delivery systems
(IDDS) to administer IT opioids, as part of a comprehensive
approach to their pain management (4). Although the ePPOC
dataset has a large sample size and uses standardized measures
which provide invaluable baseline data, it is important to
acknowledge that there may be demographic and clinical
differences in the dataset in the current study compared to
ePPOC. The ePPOC data allowed comparison of current patient
data to a surrogate baseline in the absence of actual historical
baseline data for this group. The use of questionnaires which are
in ePPOC,
quantification of the impact of IT opioids on patients’ pain

incorporated allows standardized, non-invasive
intensity, quality of life and daily functioning.

IDDS are surgically implanted and comprise an intrathecal
catheter attached to a subcutaneous, programmable, refillable
pump, delivering continuous IT infusion (5). Although the
process of IT pump implantation is invasive, the IT route of
drug administration may be utilized to achieve enhanced pain
relief when traditional routes of administration prove inadequate,
due to poor efficacy and/or dose-limiting adverse effects (6).

In line with published international best practice, most patients

receiving long term IT medications for pain relief, receive
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polyanalgesia including some off-label medication use (7). IT
adjuvant agents added to IT opioids in the IDDS include clonidine
and local anesthetics with baclofen included to treat chronic pain
and spasticity (8). This enables a small fraction of the typical
systemic analgesic drug doses to be delivered close to spinal cord
receptors/ion channels that mediate pain relief, potentially exceeding
the efficacy of oral dosing regimens whilst minimizing side effects
due to metabolically-derived neuroexcitatory metabolites of the
opioid analgesics, morphine and hydromorphone (9). This increases
analgesic effects and duration, limits the need to consistently increase
dosage, decreases systemic side effects, reduces systemic exposure to
analgesic/adjuvant medications and prevents missed dosage or
overdosage (10, 11). However, concordant with other dosing routes,
analgesic tolerance may still develop and there remains potential for
addiction liability (12,
medical device there are potential complications related to the

). Consistent with any surgically inserted

implant procedure (14). Other complications include technical IDDS
malfunction, IT catheter fracture or migration interrupting IT drug
delivery, infection, granuloma formation, particularly at the catheter
tip, as well as refilling and programming errors leading to over or
under dosing (14).

Nadeau and colleagues (14) noted that in the United States,
chronic pain is often undertreated due to preconceptions of
health professionals around imminent opioid addiction, often
due to limited medical training in chronic pain management.
This includes a lack of awareness of the approximately 13-fold
variability in opioid dosing, dependent largely on genetic
variability in opioid metabolism (14). Side effects of opioids are
often concerns for clinicians but these may be eliminated by
swapping to alternative opioids (14). Few clinicians are aware
that fully adequate treatment of depression can also yield large
gains in pain control (15).

Recent studies have reached varied conclusions regarding the
efficacy of IT opioids, delivered via implanted pumps, for chronic
pain management. Decreases in pain scores were reported in
most studies (10, 16-21), but some studies found no change
(3, 22). There remains no clear picture of the impact of IT
opioids on the biopsychosocial outcomes of these patients and
therefore, this study aimed to address this knowledge gap.

This research study was designed to use existing validated,
patient-reported outcome measures, utilized in ePPOC to
measure pain intensity and pain interference, depression, anxiety
and stress, pain catastrophizing and self-efficacy (23).

Our aim was to compare long-term outcomes of IT opioid
therapy in patients with chronic non-cancer pain with a
surrogate baseline utilizing a large ePPOC data set for patients at
the time of initial presentation to 36 pain clinics in Australia and
New Zealand. This research had two objectives: firstly, to use
questionnaires consistent with ePPOC to document and describe
characteristics of a cohort of patients receiving IT opioids via an
implanted pump, managed by doctors at a private pain
management practice and perform a stratified analysis of this
cohort of patients based on demographic characteristics; and
secondly, to compare the current patient cohort receiving long
term IT opioid delivery with corresponding ePPOC data from a
large cohort of patients, at initial presentation to a pain clinic,
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not receiving intrathecal opioids, who were seeking management
for chronic pain across 36 Australian and New Zealand pain
clinics. We hypothesized that in the cohort of individuals studied
who had chronic non-cancer pain and who were receiving
longterm IT opioid/adjuvant analgesic therapy, the IT route of
analgesic/adjuvant agent delivery has contributed to positively
improved outcomes.

2.1 Study design

A cross-sectional study design was used for data collection with
patients experiencing chronic non-cancer pain and receiving
opioid analgesics via chronically implanted IT pumps. Ethical
clearance was granted from The University of Queensland
Human Research Ethics Committee (Project ID 2022/HE000145),
Brisbane Private Hospital and Greenslopes Private Hospital. This
study did not focus on individualized data; rather, a detailed
cohort description was necessary for comparison to previously
published data (3).
participant eligibility via a review of medical charts of this special

Treating pain specialists determined
patient population, the majority of whom were legacy patients
whose original pain medicine specialist had retired. All patients
receiving intrathecal opioids via an implanted pump who were
being treated at the practice (n=95) were assessed for eligibility.
If eligible, patients were invited by their treating doctor to
participate, and if interested, were given or posted a “Participant
Information Sheet” and a “Participant Consent Form”. Where
necessary, patients were also given a self-addressed envelope for
returning signed consent forms. The number of participants who
declined to participate in the study was recorded. Data were
with
participants. Questionnaire interviews were completed in person

collected by semi-structured questionnaire interviews
at Brisbane Private Hospital or Greenslopes Private Hospital, or
by telephone. Two questionnaires were completed by the
participant via hardcopy questionnaire and a further three
participants had partners assist with answers. Questionnaire
completion took approximately 45 min. To limit variation in data
collection, only two researchers administered the questionnaires
and were trained in interview techniques by an experienced
member of the research team (JS). In semi-structured interviews,
a standardized script was used for the introduction and
questions were read word-for-word by interviewers. Following
questionnaire completion, participant involvement in the study
was complete and responses were anonymized and allocated a
number. The IT opioid-managed cohort data set was then
compared with the recently published ePPOC data set of 13,343
patients with chronic pain at the time of initial presentation for
treatment to 36 pain clinics across Australia and New Zealand
(3). A useful comparison is gained by comparing data from the
current cohort, for which there were no historical baseline data
before pump insertion, to the larger ePPOC data set (3), acting
as a substitute baseline. No power calculations were performed to
determine the sample size of patients with IT opioid pumps for
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the treatment of chronic pain, as this study used a

purposive sample.

2.2 Participants

Patients (n=49) with chronically implanted pumps for IT
opioid delivery (with and without analgesic adjuvant agents) for
the pharmacological treatment of chronic non-cancer pain were
recruited. Inclusion criteria were: (a) 18 years of age or older, (b)
diagnosed with chronic non-cancer pain, (c) have an implanted IT
pump (Medtronic) delivering chronic opioid therapy, and (d) be
competent in English to provide written informed consent and
complete questionnaires during the semi-structured interview.
Patients were excluded from the study if: (a) they had a major
psychiatric disorder such as psychosis or schizophrenia or (b) they
had a significant cognitive impairment that would prevent
questionnaire completion. Minority groups such as culturally and
linguistically diverse people and Aboriginal and Torres Strait
Islander communities were not excluded from this study.

2.3 Measures

This study used pain questionnaires identical to those used in
ePPOC. The questionnaire subset derived from ePPOC comprised
a set of patient-reported outcome measures including the Brief
Pain Inventory (BPI), 21-item Depression, Anxiety, and Stress
Scale (DASS), Pain Self-Efficacy Questionnaire (PSEQ) and the
(PCS) (24). The
questionnaire included questions from ePPOC, with the addition

Pain Catastrophizing Scale demographic
of questions specifically related to intrathecal pump use. This was
used to gather a clear general participant description.

The BPI, developed by Cleeland et al. (25), has two subscales:
The
Questionnaire measures pain intensity over 24 h on an 11-point

Pain Severity and Pain Interference. Pain  Severity
scale (0="“no pain” to 10=“pain as bad as you can imagine”),
based on four questions. The Pain Interference Questionnaire
asks a patient to rate how pain has interfered with seven
behaviors in the past 24 h on an 11-point scale (0= “does not
interfere” to 10=“completely interferes”). The BPI has high
reliability and wvalidity (Cronbach’s alpha=0.84; Pearson’s
correlation coefficient =0.81) (18, 19).

The DASS-21 measures symptoms of depression, anxiety and
stress that a person has experienced over the past week (26). The
subscales can be considered separately or grouped to form a
general distress construct (27). In this study, a general distress
score was not calculated. The DASS-21 uses 21 questions
answered on a four-point scale (0= “did not apply to me at all”
to 3=“applied very much, or most of the time”). Questions
enquire about experiences such as agitation, ability to relax,
physical manifestations (of depression, stress and anxiety) and
emotions (26). Sinclair et al. (11) reported high reliability
(Cronbach’s alphas=0.91, 0.80 and 0.84 for depression, anxiety
and stress subscales respectively). Good validity was indicated by

correlation coefficients with the Beck Anxiety Inventory of 0.81
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and 0.74 with the Beck Depression Inventory for anxiety and
depression respectively (28). Good validity was also indicated
with a correlation coefficient of 0.64 with the Perceived Stress
Scale (29).

The PCS measures the thoughts and feelings a patient has
related to their pain, using 13 questions rated on a five-point
scale (0=“not at all” to 4=%all the time”) (20). The
questionnaire covers three subscales: rumination, magnification
and helplessness (20). The PCS has high reliability (Cronbach’s
alpha =0.90) (30), and validity (r = —0.54 with the PSEQ) (1).

The PSEQ, developed by Nicholas et al. (31), asks 10 questions
to determine a patient’s confidence to perform certain activities
despite their pain. Answers are given on a seven-point scale, with
higher scores indicating higher self-efficacy (0=“not at all
confident”, to 6= “completely confident”) (31). The PSEQ has
high reliability and validity (Cronbach’s alpha =0.94; r=—0.54
with PCS) (1, 6).

2.4 Statistical analysis

Analyses were performed using the Statistical Package for the
Social Sciences (SPSS) (version 28). Proportions and “n” values
were calculated for categorical variables and means, standard
deviations, medians and interquartile ranges were calculated for
continuous variables. Correlations were also calculated using
SPSS. Comparison with the ePPOC data set was performed using
t-tests via online statistical calculators for continuous variables
when comparing group means (21). Categorical data were
analyzed using an online statistical calculator to perform chi-
square tests where appropriate (32). The significance level was set
at p<0.05 for all statistical tests. Data were presented for overall
comparison between the ePPOC sample and the current study data.

3 Results

3.1 Demographic details and pain-related
characteristics

Of the 52 patients approached during recruitment in the period
May to September 2022, 49 were recruited and three declined
participation due to personal or logistical reasons. This study did
not omit any participants based on exclusion criteria.
Demographic characteristics, pain-related characteristics and IT
pump-related characteristics of the recruited cohort are displayed
in Tables 1-3 respectively. Table 1 shows the number of
participants with IT pumps per characteristic (n) and the
percentage frequency (%) for each demographic characteristic.
When compared with the ePPOC data participants, patients
receiving chronic IT opioid therapy via a chronically implanted
pump were more likely to work full time or be retired, but less
likely to work part time or be unemployed due to pain. For
greater insight, Supplementary Results Table S1 contains the
descriptive comments provided by study participants during

the interviews.
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TABLE 1 Demographic characteristics.

Nicholas et al.
ePPOC dataset
from ()

(n =13,250)

n %

Current study
(n=49)

Age groups (years)

<50 6,003 45.3 6 12.2 oex
51-60 3,247 24.5 12 24.5
61-70 2,067 15.6 19 38.8
71-80 1,346 10.2 12 24.5
>80 587 4.4 0 0.0
Mean age (SD) 52.7 (15.76) 63.1 (9.5)
Sex

Female 7,794 58.4 28 57.1
Male 5,545 41.6 21 429
Indigenous status

Non Indigenous 11,556 86.7 49 100
Aboriginal 526 3.9 0 0.0
Torres Strait Islander 34 0.3 0 0.0
Maori 56 0.4 0 0.0
Country of birth

Australia 8,998 69.5 41 83.7
New Zealand 330 25 1 2.0
Other 3,614 27.9 7 14.3
Department of Veteran Affairs patient

Yes - - 10 20.4
No - - 39 79.6
Served in the Australian Defence Force

Yes - - 11 224
No - - 38 77.6
Current work status

Full time 1,237 9.3 6 12.2
Part time 1,016 7.6 2 4.1
Retired 3,245 244 24 49.0
Unemployed due to pain 4,442 33.3 14 28.6
Unemployed not due to pain 704 53 0 0.0
Home duties 1,726 13 0 0.0
On leave due to pain 781 5.9 0 0.0
Studying 508 3.8 0 0.0
Retraining 112 0.8 0 0.0
Limited hours 544 4.1 0 0.0
Voluntary work 382 29 1 2.0
Other - - 2 4.1

Where appropriate, categorical variables were analysed using chi-square tests; * =p <0.05,
**=p<0.01, **=p<0.001, ns = no significance.

Table 2 below displays the number of participants (1) and
the percentage frequency (%) for pain-related characteristics.
Most participants (95.9%) had lived with chronic pain for
more than five years. The leading triggering event was an
injury at work (30.6%), with the second highest causal event
identified as “no obvious cause” (20.4%). Further discussion
with participants who stated “no obvious cause” for their
pain often revealed the occurrence of accidents several years
prior to pain onset. The back/spine/sacrum was the most
common pain site (65.3%) and was more frequently reported
as lower back pain.

frontiersin.org
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TABLE 2 Pain-related characteristics. TABLE 2 Continued
Nicholas et al. Current Nicholas et al. Current
ePPOC dataset study ePPOC dataset 5{0e)%
from (") (n = 49) from () (n = 49)
n % % n % %
Pain duration Number of analgesic medications (excluding IT medications)
<3 months 321 2.6 0 0.0 0 593 6.0 21 | 429 | ™
3-12 months 1,587 12.7 0 0.0 1 1,681 17.0 21 | 429
12 months—2 years 1,838 14.7 0 0.0 2 2,506 253 5 102
2 years—>5 years 2,916 233 2 4.1 3 2,409 243 0 0.0
>5 years 5,872 46.8 47 95.9 >4 2,719 274 2 4.1
Triggering event Number of other oral medications
Injury at home 903 7.1 4 8.2 0 - - 4 8.2
Injury at work/school 2,729 214 15 30.6 1 - - 12 24.5
Injury in another setting 955 7.5 7 14.3 2 - - 4 8.2
Motor vehicle accident 1,213 9.5 3 6.1 3 - - 4 8.2
Related to cancer 222 1.7 0 0.0 >4 - - 25 51.0
Medical condition other than cancer 1,404 1 5 10.2 “Some participants had more than one diagnosed health condition. Where appropriate,
After surgery 1,410 111 5 10.2 categorical variables were analysed using chi-square tests; *=p<0.05, **=p<0.01,
No obvious cause 2,296 18 10 20.4 = p<0.001, ns, no significance.
Other 1,621 12.7 - -

Site with the most pain

TABLE 3 It pump-related characteristics for the current study (n = 49).

Head/face 739 7 0 0.0
Neck 812 7.7 2 4.1 n %
Shoulder/upper limbs 1,567 14.8 0 0.0
Back/spine/sacrum 5,073 479 | 32 653 Approximate duration of IT pump use
Lower limbs 1,409 133 5 102 <5 years 7 143
Whole body 122 12 7 143 5-10 years 1 20
Abdomen/hip 865 82 3 6.1 11-15 years 7 14.3

. 16-20 years 13 26.5
Number of pain sites

>20 years 21 429

Not stated 402 3 - -
1 3.097 232 I 245 Medications contained in the IT pump
2 3,790 284 | 13 265 Opioid 22 4.9
3 275 20.6 13 265 Opioid + anaesthetic 12 24.5
4 1.931 145 3 6.1 Opioid + alpha-adrenergic agonist 7 143
5 932 7 ) 41 Opioid + anaesthetic + alpha-adrenergic agonist 7 143
6 439 33 6 122 Opioid + skeletal muscle relaxant 1 2.0
Compensation case
Yes 1,699 13.4 16 327
No 11,008 866 | 33 673 Primary opioids (dose range; mean) used in the study
Work hours affected by pain group were as follows: morphine (0.5-17 mg/day; 3 mg/day),
No 10,171 84.4 3 6.1 hydromorphone  (0.15-2.85 mg/day; 1.2 mg/day), fentanyl
Yes 1,882 156 43 87.8 (7-24 pg/day; 12.26 ug/day) and sufentanil (6.2-13.59 pg/day;
Not applicable - - 3 6.1 8.76 pg/day). Adjuvant agents (dose range; mean) were as
Work type affected by pain follows: clonidine (30-266.5 pg/day; 116.43 ug/day), ropivacaine
No 10,564 87.7 | 19 38.8 (0.23-28.2 mg/day; 2.95 mg/day), bupivacaine (0.54-1 mg/day;
Yes 1,487 12.3 7 14.3 0.75 mg/day), and baclofen (0.4-1.4 mg/day; 0.9 mg/day).
Not applicable 23 469 Participants in this sample presented with co-morbidities

A

Diagnosed health conditions including respiratory conditions (26.5%), heart conditions

Respiratory - - 13 26.5 (18.4%), cancer (6.1%), diabetes (10.2%), anxiety (12.2%),
Heart - - 9 184 depression (28.6%) and other health conditions (69.4%). 42.9%
Cancer - - 3 6.1 .. . . C

: of participants were taking no oral analgesic medications and
Diabetes - - 5 10.2

Anxiety - - p 122 42.9% were taking only one oral analgesic regularly. This
Depression _ _ 14 286 contrasted with Nicholas et al.’s (3) study, where 27.4% of study
Other - - 34 69.4 participants were taking four or more oral analgesics. The

(Continued) ~ difference between the number of oral opioids consumed
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between the two studies is statistically significant (p < 0.001). In the
current study, 51% of participants were taking a total of four or
more other medications, unrelated to their pain. Analgesic
adjuvants were not included in these totals and medications were
only included if they were taken three or more times per week.
Vitamins, supplements and topical ointments were not recorded.

Table 3 displays the number of participants (n) and the
percentage frequency (%) for chronically implanted pump
characteristics for delivery of IT opioids (with or without
adjuvant agents). In the current study sample, 42.9% of
participants had their pump in situ for more than 20 years and
69.4% of patients had their pump in situ for more than 16 years.
However, 13 patients were unsure of the exact year of
implantation; legacy patient medical files did not always date
back to the time of pump insertion. This was due to the pump
implantation procedure being performed by pain specialists
external to the private pain practice team, with subsequent
transfer of care to the current pain medicine practice.
Participants in the current study were administered IT opioids
mixed with a saline solution, with or without adjuvant agents.
The addition of adjuvant agents to opioids, administered via the
intrathecal pump, was routinely considered in the course of
clinical management of these patients to optimize pain control
and minimize the required opioid dose. Supplementary Table S2
details specific IT pump medications.

Figure 1 displays the mean questionnaire scores for the
subscales and total scores of the BPI, DASS, PCS and PSEQ for
both the current study and Nicholas et al’s (3) study. Tabular
data for this comparison can be found in Supplementary
Table S3. Standard deviations are shown by error bars.
Participants with chronically implanted pumps for delivery of IT
opioids reported significantly lower pain severity (4.3 vs. 6.4;

10.3389/fpain.2025.1527371

p<0.001) and pain interference scores [5.5 [moderate] vs. 7
[severe]; p <0.001]. The current sample also showed significantly
lower scores for depression [20.2 vs. 13.7 (both moderate);
P <0.001], anxiety [9.6 vs. 14.1 (both moderate); p < 0.01], stress
[15.5 [mild] vs. 21 [moderate]; p < 0.001], rumination (6.9 vs. 10;
p <0.001), magnification (3.8 vs. 5.9; p <0.001), helplessness (9.7
vs. 14.1; p<0.001) and general catastrophizing (20.4 vs. 29.8;
p<0.001). Nicholas et al’s (3) study reported a mean pain
catastrophizing score only slightly below the PCS cut off for
clinical relevance of 30 (20). However, participants in the current
study with chronically implanted pumps delivering IT opioids
had scores substantially below this cut-off limit. Significantly
higher self-efficacy was observed for individuals receiving IT
opioids (29.5 vs. 20.7; p <0.001).

4 Discussion

There is increasing awareness of the need for comprehensive
evaluation of the chronic pain experience (33). In the context of
patients with chronic non-cancer pain receiving longterm IT opioid
delivery for pain management, this delivery route has been used
when conventional pharmacological treatments, multidisciplinary
pain management methods, and/or spinal surgery had not been
successful (26). In a broader context, Nadeau and colleagues (15)
reported that for patients with chronic cancer pain, physicians in
the United States treating chronic pain related to cancer with
opioids, appear to be particularly conservative in their use of orally
administered opioids, seldom exceeding 300 morphine milligram
equivalents daily, and hence a tendency to switch to IT opioid
administration even though oral regimens may have sufficed if
properly managed (15).
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Our study recruited 49 adults, 96% of whom had experienced
chronic non-cancer pain for longer than five years. Participants
with chronically implanted pumps delivering IT opioids reported
significantly lower pain severity, pain interference, anxiety,
depression, stress, rumination, magnification, helplessness, and
catastrophizing, as well as higher self-efficacy, when compared with
approximately 13,000 participants in the ePPOC dataset sample (3)
upon entry to 36 pain clinics across Australia and New Zealand.
Our study utilised this entry to pain unit data as a surrogate
baseline with which to measure change over time with treatment.

The use of ePPOC data from 13,343 patients collected at initial
visit to one of 36 pain clinics in Australia and New Zealand as
surrogate baseline data for the present study has been useful, but
has limitations. The large ePPOC data set does not include
details of pain treatments or medication (specifically opioids)
prior to initial presentation at a pain clinic. In the period
included in the ePPOC data collection (2013-2016), opioid use
was widespread in primary practice in Australia. It is likely that
all patients in the study group were receiving significant amounts
of opioids via systemic routes prior to implantation of the IDDS.
Historical baseline data for the patients in the present study
would likely have reflected this substantial systemic opioid use.

Our findings suggest that long-term IT administration of opioids
for a select group of patients, via a chronically implanted pump, may
provide benefit as part of a long-term pain management plan. Our
data shown in show considerable inter-patient variability in
patient outcomes and this finding may be underpinned by the fact
that the two patient populations were at different stages in their
pain journeys. Specifically, 96% of our patient group had been in
active treatment at the pain facility for longer than 5 years, whereas
those that contributed to the Nicholas et al. ePPOC dataset were
assessed on their first presentation to a pain clinic (3), although
they may have seen multiple different health practitioners prior to
being referred to the pain clinic.

In our study, demographic data was similar to previously published
groups. A high proportion of participants reported an injury at work as
the triggering event for their pain. This is aligned with the findings of
Herring et al. (2), where 75% of patients receiving IT opioids for pain
relief reported an injury had instigated their pain. Similar to the
findings of Schultz et al. (34), a high proportion of current study
participants had multiple comorbidities unrelated to their pain
condition. Spinal pain back/spine/sacrum was identified as most
frequent pain site, concordant with other studies where patients
received IT opioids (5, 10, 13, 34-36). Study participants had varying
numbers of pain sites consistent with the data reported by Nicholas
et al. (3) and data reported by Duarte et al. (
IT opioids delivered via implanted pumps.

) for patients receiving

86% of our study participants were taking no or only one oral
analgesic, concordant with the findings of three previous studies in
patients receiving IT opioids for chronic non-cancer pain
management (17, 23, 36). However, research by D’Souza et al.
(37) showed opposite findings with an increase in opioid dosage
both perioperatively and postoperatively observed in patients
with long-term chronic non-cancer pain.

BPI outcomes showed strong relationships between patients

receiving IT opioids and decreased pain severity and interference
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compared with patients on first admission to pain clinics.
Participants who qualified for IT opioid pumps can be assumed to
have had “severe” pain scores and interference prior to pump
insertion. This is consistent with IT opioid delivery devices being
reserved as a last resort treatment measure for the most difficult to
treat patients with the most recalcitrant pain conditions. Therefore,
the lower severity observed in the current study group [2.1 points
lower than Nicholas et al’s sample (3)] indicates that long-term
IT opioids, delivered via implanted pumps have contributed to
this outcome. These findings are in accordance with Hamza et al.
(13) and Duarte et al. (35), who also showed reduced pain severity
on BPI scores in patients receiving IT opioids via implanted
pumps. Hamza et al. (13) also showed decreased interference
comparing baseline data (before pump insertion) to follow-up.
Recorded comments by study participants receiving I'T opioids via
implanted pumps ( ) on increased work
capacity and improved quality of life, are aligned with comments
made by participants in other published research (34).

DASS outcomes demonstrate strong correlations between patients
receiving IT opioids via implanted pumps, and decreased depression,
anxiety and stress consistent with others who showed decreased
depression and anxiety in patients with implanted pumps for IT
opioid administration (35, 36). However, contrary findings have
been reported where no differences in depression, significant stress
or mental sum scores were observed when compared with Nicholas
et al’s sample (10). Authors acknowledge observed psychosocial
improvements are likely to have been secondary effects due to a
reduction in pain, rather than directly attributable to IT drug
administration via the IDDS.

Herein, this research is the first to show strong correlations
between helplessness and overall catastrophizing, and IT opioid
therapy, as well as correlations between rumination and
magnification, and IT opioid therapy. Lower catastrophizing
scores are associated with positive mental health outcomes,
which are vital for individuals coping with chronic pain.

Scores on the PSEQ showed strong correlations between
participants with implanted pumps for IT opioid delivery and high
self-efficacy, as compared with patients upon first presentation to a
pain clinic. Past research has shown that higher self-efficacy is
associated with reduced pain (5). Current study results are in
accordance with Duarte et al. (35), who found increased self-efficacy
in patients receiving IT opioids via implanted pumps when assessed
by a multidisciplinary team. Given the importance of self-beliefs on
chronic pain outcomes, this finding has importance.

The outcomes of this study provide a comprehensive picture of
the chronic pain experience in this special population and the
impact of IT opioid therapy on the perception of pain, and
supports the benefits of this treatment modality for their ongoing
care. However, it is important to note the complications
associated with such devices. These include the invasiveness of
implantation, the risk of infection, the risk of device failure and
Our
findings provide an important contribution to the otherwise

the downstream ramifications from these problems (38).

sparse landscape of literature regarding quality-of-life measures
for individuals with chronic non-cancer pain managed by IT
opioids delivered via implanted pumps.
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The main limitation of this study was the lack of historical
baseline data for this legacy patient group, limiting generalizability
of the results and correlation of improved outcomes directly with
IT opioid therapy. Another limitation of this study was the
unbalanced sample sizes of patients with chronically implanted
pumps for IT opioid administration (n=49) and the ePPOC
dataset (n=13,343) published by Nicholas et al. (3). Social
desirability may also have impacted findings, with participants
potentially giving positive answers to the self-report questions to
please research interviewers. Future larger scale multicenter studies
would be valuable. Also, the reliance on legacy patients as
participants in the IT opioid pump group, had the potential to
introduce selection bias and limit generalizability due to the
impact of long-term specialist care on pain outcomes. Patients
who had previously been treated with IT opioids without success
would have been lost from the current patient cohort of legacy
patients contributing a bias towards positive outcomes. Potential
confounding variables such as the duration of prior treatments
and psychological comorbidities were also not recorded as part of
this study and may have impacted outcomes. The impact of
polypharmacy on pain outcomes is another consideration as many
patients included in the study were also taking supplementary
analgesics or other medications for co-morbid conditions.

5 Conclusions

This study demonstrated the utility of the large data ePPOC
initiative of the Faculty of Pain Medicine of the Australian and New
Zealand College of Anaesthetists. Published ePPOC data has
provided justifiable surrogate baseline data allowing opportunities
for outcomes research into select patient treatment groups where
actual historical baseline data does not exist. This study indicates
broader biopsychosocial impacts from IT opioid therapy for chronic
non-cancer pain management in a select patient population. This
work highlighted the difficulties in conducting research with this
legacy patient population due to comorbidities and the lack of
historical baseline data for these patients.

Compared with the ePPOC study group upon initial
presentation to one of 36 pain clinical in Australia and New
Zealand, participants in the present study who received long-
term IT opioids reported significantly lower (p <0.001) pain
severity (4.3 vs. 6.4), and pain interference scores (5.5 vs. 7),
significantly lower depression (20.2 vs. 13.7), anxiety (9.6 vs.
14.1), stress (15.5 vs. 21), rumination (6.9 vs. 10), magnification
(3.8 vs. 5.9), helplessness (9.7 vs. 14.1), general catastrophizing
(20.4 vs. 29.8), and higher self-efficacy (29.5 vs. 20.7).

Our present data may assist clinicians considering use of, or
currently managing patients with, implanted IT drug delivery
devices. It is important to note that the improved outcomes for
patients using long-term IT opioids administered via IDDS
relative to the surrogate baseline ePPOC data, did so as part of a
comprehensive pain management plan. Furthermore, as the
process of IT pump implantation is highly invasive, the IT route
of drug administration is only used for pain relief when
traditional routes of analgesic/adjuvant drug administration prove
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inadequate due to poor efficacy and/or dose-limiting adverse
effects (6).

The stated limitations of this study preclude definitive
conclusions regarding improved efficacy of IT opioids, however,
there are still important findings to consider. The study results
allow suggestion that long term IT opioids may be associated with
superior achievable efficacy and/or less side effects than high dose
opioids by conventional routes in patients with chronic non-
cancer pain that failed to respond to administration of opioids and
other analgesic/adjuvant agents delivered by systemic routes. The
increased efficacy and reduced systemic side effects can be
considered to have contributed to the demonstrated improved
outcomes of pain control, function and psychological well-being.

These conclusions are suggested, but not established by this
study, and are instead, a basis to support further specific studies
on these topics. Future research should consider a randomized
clinical trial or pre-post investigation on IT opioid pump
management to obtain a more direct comparison.
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