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term postoperative opioid requirements: a
retrospective cohort study
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Abstract \
Introduction: The opioid tolerant patient requiring surgery is highly likely to be discharged on high Oral Morphine Equivalent Daily
Dosages (OMEDDs), with concomitant risk of increased morbidity and mortality.

Objectives: We proposed that a single anaesthesiologist-led POPPMED (Peri-Operative Pain Management, Education & De-
escalation) service could reduce both short and long-term postoperative patient OMEDDs.

Methods: From April 2017, our anaesthesiologist-led POPPMED service, engaged 102 perioperative patients treated with >50mg
preoperative OMEDDs. We utilized behavioural interventions; acute opioid reduction and/ or rotation; and regional, multimodal and
ketamine analgesia to achieve lowest possible hospital discharge and long term OMEDDs.

Results: Patients’ preoperative OMEDDs were [median (IQR): 115mg (114mg)], and were representative of an older [age 62 (15)
years], high-risk [89% ASA status 3 or 4] patient population. 46% of patients received an acute opioid rotation; 70% received ketamine
infusions; and 44% regional analgesia. OMEDDs on discharge [-25mg (82mg), p=0.003] and at 6-12 months [-55mg (105mg ),
p<0.0001] were significantly reduced; 84% and 87% of patients achieved OMEDD reduction on discharge and at 6-12 months.
Patients with >90mg preoperative OMEDDs achieved greater reductions [discharge: 71% of patients, -52 mg (118 mg) p<<0.0001; 6-
12 months: 90% of patients, -90mg (115mg), p<<0.0001]. On comparison with a pre-POPPMED surgical cohort, Postoperative Day 1-
3 11-point Numerical Rating Scale (NRS-11) area under the curve (AUC) measurements at rest and on movement were not significantly
different (largest NRS-11:hours AUC difference [median(IQR)] 22 [13], p= 0.24). Hospital length of stay was variably increased.
Conclusions: POPPMED achieved sustained OMEDD reductions safely in an older, high-risk opioid tolerant population, with
analgesia comparable to a non-POPPMED cohort, and surgery specific effects on length of stay.
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1. Introduction related to opioid overuse, misuse, or overdose increased by

240% and 180%, respectively, with a corresponding 32-fold
Increasing prescription-opioid-related morbidity and mortalityisa  increase in yearly public health costs to $271 million AUD within
well-recognized problem, with the situation in Australiafollowinga  the past 2 decades.® Unregulated postoperative analgesia
similar trend to North America. Hospitalisations and deaths  outpatient prescriptions have been appropriately identified as a
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contributory factor, with The Royal Australian & New Zealand
College of Anaesthesiologists responding accordingly with strong
recommendations against routine prescription of sustained-
release opioids for acute postoperative pain,?® and the compul-
sory application of SafeScript (Department of Health & Human
Services, Victoria, Australia) as a condition for outpatient opioid
prescribing. Balanced against this is the need to ensure adequate
analgesia for postoperative rehabilitation and recovery.

Patients receiving outpatient opioid therapy before surgery are
a particularly high-risk population for elevated and sustained
postoperative opioid prescription, at approximately 9 times the
rate of those patients who are preoperatively opioid naive.??
Given the added burden of acute postoperative pain and reduced
opioid analgesic efficacy, the perioperative period has historically
been viewed as an inappropriate time for opioid reduction in the
patient already receiving high-dose opioids.?® However, the early
observational experience with novel Transitional Pain Programs
has demonstrated success in acute postoperative reduction in
such patients’ daily opioid requirements (oral morphine equiva-
lent daily dosage [OMEDDs]).2

From 2017, we implemented a novel, single anaesthesiologist-
led perioperative pain service (Peri OPerative Pain Management,
Education, and De-escalation [POPPMED)]). Our service focused
on preoperative identification and engagement of opioid-tolerant
patients requiring surgery with risk factors for perioperative opioid
escalation. These patients were defined as those who had had an
active background of one or more of preexisting opioid pre-
scription; chronic pain; recreational drug use, or opioid re-
placement therapy. We made use of perioperative biological and
nonbiological patient interventions (Fig. 1), while simultaneously
closely coordinating the surgical, anaesthesia, acute pain, and
alied health teams. We delivered a united, patient-specific
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analgesia plan incorporating perioperative opioid rotation, ket-
amine infusion, and regional analgesia where suitable. We
hypothesized that our service could achieve acute and long-
term reduction in patient OMEDDs safely without significantly
affecting early postoperative quality of analgesia and length of
hospital stay.

2. Methods

As a retrospective cohort study, this study was not preregistered.
Institutional review board approval was given by the Austin Health
Human Research and Ethics Committee (approval #19/Aus-
tin/124).

The Austin Hospital POPPMED service (Fig. 2) was conceived
by a single specialist anaesthesiologist and was envisioned as an
anaesthesiologist-led service, using existing staff within our
inpatient pain service (2 part-time clinical nurse consultants
[CNCs]; one 3-month rotational anaesthesia registrar; and one
anaesthesiologist rostered for one session [half a day] per
weekday). This anaesthesiologist independently assessed all
referred patients, formulated all patients’ perioperative pain plans,
either personally consulted with or coordinated through other
inpatient pain staff to have each POPPMED inpatient seen on a
daily basis postoperatively, and was primary contact for all pre-
and postoperative POPPMED pain plan queries from nursing and
surgical staff. All patients referred to POPPMED, regardless of
preoperative OMEDDs or planned procedure type, had a
perioperative pain plan formulated and delivered. A summary of
the interventions offered by POPPMED are shown in Figure 1; the
timeline over which interventions were delivered is shown in
Figure 2. Owing to the highly variable time of referral to time of
surgery, interventions were not always delivered both pre- and

POPPMED Interventions

Biological

Pre- and/ or Inmediate Post-Operative Opioid

Psycho-Social

Collaboration & Liaison

Surgical Unit

Reduction (See Figure 3) p i and

ance

- Confirm recovery goals and expectations of resolution

Ketamine infusion (0.1-0.2 mg/kg/hr during preoperative
opioid reduction and/ or as acute postoperative pain/ opioid
sparing adjunct) dose adjusted to analgesic and adverse
effects, and ceased postoperatively as determined by
achievement of rehabilitation goals

Regional Analgesic techniques ( [spinal; epidural; peripheral
nerve], block and ongoing catheter local anaesthetic infusion;
intrathecal morphine)

hic Therapy (gabapentinoids;
ptalline; tapentadol and tramadol)
neuropathic pain exists, or for surgery
associated with persistent postoperative pain

Preoperative Chronic Pain Interventions to assist Preoperative
Opioid Reduction (eg. genicular nerve blocks leading up to
total knee replacement)

- Degree of duration of acute pain likely to be higher than that of
the non-opioid tolerant patient

- Best possible analgesia to be achieved through multimodal and
RA techniques; however, with the expectation that —

- Analgesia is balanced against needs of short and long-term
rehabilitation by limits of side effects (sedation; nausea; further
opioid tolerance/ dependence )

- Regular assessment and attendance by acute pain management
professionals ensure the above is delivered

Education

- The aims of opioid reduction are to limit harm caused by opioid
induced hyperalgesia; dependence; and association with
premature death and morbidity

Encouragement

- Regular postoperative contact to reassure patient of rehab
progression and success

- Reinforce importance of ongoing postoperative opioid reduction
as acute pain subsides and rehab goals progress

of surgical problem

- Establish feasibility and degree of preoperative opioid
targets +/- use of preop inpatient bed

Anaesthesiologist & inpatient pain service

- Establish and continue recommended biological
interventions

Nursing Staff

- Feedback and ongoing discussion on how best to
deliver a consistent pain plan message to patients
throughout their stay

Allied Health

= Ensure analgesia is optimised to achieve physiotherapy
goals and function consistent with home situation

Local Medical Officer

- Encourage and support ongoing gradual opioid
reduction as postoperative pain reduces and
rehabilitation goals progress

Perioperative pain management, education, and de-escalation interventions. POPPMED, perioperative pain management, education, and de-escalation;

RA, regional analgesia.
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Referral = Preoperative =

Pre-Admission Clinic

Psycho-Social Interventions:
= Surgical
Anaesthesia

« Establish rapport, education,
reassurance, establish analgesia
expectations (Fig. 1)

~

Chronic Pain Clinic Biological Interventions:

« Discuss and gain consent for
surgery appropriate regional
analgesic techniques/ systemic
analgesia plan

Known Chronic Pain
patient requiring elective
surgery

« Preoperative Opioid Rotation or
Reduction (Fig. 3)

Emergency Department

« Patients booked for elective
surgery preoperatively

presenting with pain flare Interdisciplinary Liaison:

* LMO for co-ordination of
outpatient opioid reduction or
rotation

« Co-ordinate inpatient pain plan
with surgical and anaesthesia
teams

Drug & Alcohol Services

* Known substance abusing
patient planned for surgery

P ive Care P

« Organise Postoperative HDU bed if
required (epidural/ ITM mat) or
higher risk opioid rotation eg.
Methadone, Buprenorphine

« Liaise with Anaesthetist to establish

Day of Surgery

Postoperative

Regional Analgesia:

ative opioid
or rotation (Fig. 3):
regional analgesic technique (Neuraxial

« If not done pre-operatively; under ketamine
or Peripheral LA Block +/- Catheter) pre-operatively; u i

infusion/ Regional Analgesia support
A

s N | 2

. . Daily inpatient pain service review by
Systemic Analgesia: consultant anaesthetist or pain physician:

« Ensure delivery of planned pre-emptive/ « Ongoing reassurance and education

(ketamine; LAF{ﬁItration; N§AIDs; NAd/ % . .
5HT modulators; N,0; gabapentinoids) . l’i:;):l:;:;c;o( RA techniques and analgesia

« Avoid use of potentially hyperalgesic

anaesthesia drugs « Optimise analgesia dosing to achieve

surgery specific rehab goals and limit

opioid-related harm
(¥ / _

Interdisciplinary Liaison: Analgesic Discharge F ing & Follow-

Up:

« Patient education: ongoing opioid reduction
10-20% per week, titrated against rehab
goals

« Inpatient surgical ward/ allied health
staff re: expected course and analgesic
contingency plans

« Ensure LMO contact for guidance

« POPPMED appointment 2 weeks postop

Figure 2. Perioperative pain management, education, and de-escalation management timeline. HDU, high dependency unit; ITM, intrathecal morphine; LA, local
anaesthetic; LMO, local medical officer; NSAID, nonsteroidal anti-inflammatory drug; NAd, noradrenaline; 5HT, 5-Hydroxy-Tryptamine; N20, nitrous oxide;

POPPMED, perioperative pain management, education, and deescalation.

postoperatively, and restriction to postoperative intervention

alone was often encountered.

Patients were educated and engaged regarding expectations
surrounding the services’ primary means of OMEDD reduction
(Figs. 1 and 3).

(1) Expectations of best possible postoperative analgesia through
the use of multimodal nonopioid systemic analgesia, ketamine
infusions, or regional analgesia, where patient consent permitted.

(2) Preoperative, or immediate postoperative opioid rotation,
comprising
(@) Aninitial reduction of 50% OMEDDS based on approximate

50% incomplete opioid cross-tolerance and expected
improvement in analgesic efficacy; and discharge target
of a further 20% to 30% OMEDD reduction of fixed daily
opioid with titration of additional opioid analgesia to
rehabilitation goals or clinical features of opioid withdrawal.

(b) After discharge, ongoing reduction of daily postoperative

OMEDDs titrated against markers of functional impairment,
rather than pain rating scales alone.

(8) OR, acute perioperative reduction of OMEDDs to attempt to
minimise opioid tolerance in the face of potential persistent
postoperative pain; to alleviate any component of opioid-
induced hyperalgesia; and to reduce longer-term risk of
morbidity and mortality associated with high discharge and
postdischarge OMEDDs.

The principles of the POPPMED service were provision of
biological interventions as well as psychosocial empowerment
(Fig. 1). Interdisciplinary liaison was a key aspect of the service
(Fig. 1) throughout patients’ perioperative journey (Fig. 2). Pre- or
immediate postoperative opioid rotation reduction was a

prominent systemic analgesic intervention used; engagement of
the surgical unit was critical to enable potential inpatient
preoperative opioid reduction or rotation if circumstances
permitted (Fig. 3). The impact of continuity and regular
psychosocial reinforcement of the goals of long-term OMEDD
reduction with POPPMED patients could not be overemphasized,;
postoperative follow-up and local medical officer (LMO) liaison
during the critical 2- to 6-week postoperative period enabled
optimisation of the ongoing postoperative pain plan (Fig. 2). The
patient-centred and context-specific nature of the service meant
that the precise formula of interventions delivered were varied
depending on the needs of the patient (Figs. 1-3).

The POPPMED anaesthesiologist adjusted each patient’s pain
plans after daily assessment, based on analgesic efficacy,
presence of any clinical features of opioid withdrawal, and patient
progress in postoperative recovery milestones (eg, First sit-out-
of-bed and deep breath/cough efficacy after major abdominal
surgery; first stand/assisted ambulation after lower limb ortho-
pedic surgery). Postoperative opioid reduction was usually begun
on the procedure-specific postoperative day where a non-
opioid-tolerant patient would be expected to have an improve-
ment in acute pain, with a view to ongoing reductions of 10% to
20% every 2 to 5 days.

Where possible, the POPPMED anaesthesiologist personally
communicated reassurance and encouragement to patients on
each postoperative day regarding their success in maintaining
opioid reduction, achievement of postoperative rehabilitation
goals, and the specific interventions being done to assist where
analgesia was perceived by the patient as being inadequate. On
day of discharge, the POPPMED anaesthesiologist discussed
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* Time Available preop for |
complete rotation

Immediately

* Local Pharmacist available Pastoherative)

to dispense target opioid

* Local Medical Officer
support available for pain

Preoperative service guided outpatient in t:-frget Bpii
Opioid rotation \equivalents
Reduction or
Rotation?

* patient Refusal to change
| opioid despite education

: Opioid Rotation

(Preoperative or

- Convert current total
daily opioid dose to 50%

Timing of Surgery
Suitable and

Inpatient Bed
Available?

Preoperative
Neuropathic

Pain

Component, —
| or Surgery i
| High Risk for Tapentadol,

Neuropathic Buprenorphine
or Persistent
Postoperative

Pain?

Opioid Rotation
Or Reduction
As Pre-Op
Inpatient Under
Ketamine
Infusion or RA

Methadone

|
|Buprenorphine

Risk factors ‘Methadone
for Misuse

Support

- Otherwise,
or Immediate
Diversion? .
o Postoperative
xycodone o )
‘H e . Opioid Rotation
Y P or Reduction
None of Morphine
the above

| given

* Sensitivities or failure of

efficacy previously with per week)

Opioid Reduction

\1 Aim for Preoperative Reduction
(approx. 10-20% dose reduction

target rotation opioid

Figure 3. Perioperative pain management, education, and de-escalation opioid rotation or reduction management pathway. RA, regional analgesia.

with the patient and liaised directly with surgical junior medical
staff to advise on the discharge opioid prescription plan and
communicated this plan directly with the patient’s outpatient
opioid prescriber.

The POPPMED STROBE (Strengthening Reporting of Obser-
vational Studies in Epidemiology) flow diagram is shown in
Figure 4.

2.1. Data collection and stratification

Approval for collection of patient information was granted by
Austin Health HREC (Approval# 19/Austin/124). We collected
data from all patients referred to our POPPMED service from
2017 to 2019 who were treated with >50 OMEDDs pre-
operatively, a conservative estimate of the OMEDD use associ-
ated with opioid tolerance as per the Australian & New Zealand
College of Anaesthetists Faculty of Pain Medicine (ANZCAFPM)
official document on the use of opioid analgesics in patients with
chronic noncancer pain.® Patient demographic data, length of
hospital stay, and discharge OMEDDs were obtained from
hospital document and electronic records. Opioid doses were
converted to OMEDDs via the ANZCA official conversion table. 2
Sustained opioid reduction was assessed by direct contact and
discussion with each patient’s outpatient opioid prescriber
between 6 and 12 months postoperatively and corroborated by
information obtained via SafeScript, an online Victorian State
Government initiative whereby any opioids prescribed and
dispensed by any pharmacy in Victoria are recorded and
identified by patient name, address, and date of birth. We
separated analysis of efficacy of opioid reduction between

patients who were treated with 50 to 90 preoperative OMEDDs
and those on 90 preoperative OMEDDs and higher, based on
established data describing increased harm at these higher
doses.?® To establish the relative safety and efficacy of the opioid
therapy used in POPPMED pain plains, we compared POPPMED
patients’ postoperative day-1 to day-3 11-point Numerical Rating
Scale (NRS-11:hours) area-under-the-curve (AUC) measure-
ments at rest and on movement and modified Mcintyre Sedation
Score (appendix 1, available at http://links.lww.com/PR9/A167)
AUC in a control cohort of non-POPPMED patients receiving
similar proportions of surgery subtypes within the pre-POPPMED
15-month period. To establish the relative effect of the POPPMED
program on postoperative length of stay, comparative length of
stay data from this control cohort was also obtained. Patients
were selected for this control cohort chronologically in reverse
from the time of POPPMED initiation, until reaching a similar total
number of non-POPPMED patients receiving equivalent propor-
tions of subspecialty surgery was achieved. To further clarify the
efficacy and safety of POPPMED interventions, the frequency of
Respond Medical Emergency Team (MET) calls for altered
conscious state, severe or uncontrolled pain, or low respiratory
rate was compared in surgical patients 15 months after and
before the initiation of POPPMED.

Comparative analgesia, sedation score, and MET data were
collected through our hospital’s electronic nursing observations
records (Cerner Millennium electronic medical records, Mis-
souri, USA).

In order to account for the varying levels of acute postoperative
pain between different surgical procedures, patients’ operations
were classified arbitrarily into an ordinal scale (Table 1).
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2017-19 (n = 178)

Patients seen by POPPMED

B —_—
!

Had not proceeded to operation at time of
analysis (n=25)

Preoperative OMEDDs > 0
(n=153)

A

—_—e

Preoperative OMEDDs < 50 mg (n =38)

Follow - Up

Lost to follow-up (n=15)
- (n=2) Postoperative death at <6 months f/u
- (n=13) No SafeScript data available at 6-12 month f/u

l

Analysis
(n=102)

Patients included in analysis

l

Operation by specialty
Major abdominal (n=16)
Intra-cranial (n=3)

Spinal (n=22)
Breast(n=4)

Joint replacement (n=44)

Other [Plastics, Radiology, Gynae] (n=13)

/\s

OMEDDs >90 mg (n=284)

OMEDDs <90 mg (n=18)

Perioperative pain management, education, and de-escalation STROBE diagram. OMEDDs, oral morphine equivalent daily dosages; POPPMED,
perioperative pain management, education, and de-escalation; STROBE, strengthening reporting of observational studies in epidemiology; f/u, follow-up.

2.2. Statistical analysis

Oral morphine equivalent daily dosage, NRS-11 pain assess-
ment, sedation score, and hospital length of stay data were
deemed nonparametric by histogram and Kolmogorov-Smirnov
normality testing, with corresponding descriptive metrics and
inferential tests used. We used x? tests for inferential compari-
sons of proportions. To examine the effect of individual inter-
ventions on hospital length of stay and degree of long-term
OMEDD reduction, we used multivariate linear regression to
assess the relative effect of regional analgesia, use of ketamine
infusions, use of acute or preoperative opioid rotation, surgery
type, and relationship of chronic pain source to surgery site. We
did not perform inferential analyses comparing the length of stay
to non-POPPMED patients due to small sample sizes within
individual operation types.

3. Results

We present data from 102 patients in the first 2 years of our
POPPMED anaesthesiologist-led service and comparative pain,
sedation score, and MET call data from 94 non-POPPMED
patients in the 15 months before POPPMED initiation, who
received standard anaesthesia and postoperative analgesic care.

Surgical and demographic data are listed in Table 1; our primary
outcome measures displayed in Table 2 and Figures 5 and 6;
and secondary outcome data listed in Table 2 and Appendices
2-4 (available at http://links.lww.com/PR9/A167). There were no
significant differences in demographic characteristics (age, sex,
ASA, surgical subtype) between POPPMED and non-POPPMED
cohorts. The majority of procedure types were major surgery
requiring multiple days of length of stay (87%; 89 POPPMED
patients). Approximately half of POPPMED patients either
declined acute opioid rotation despite our recommendations or
were deemed inappropriate. Ketamine infusions were delivered
to the majority of POPPMED patients. No attempt was made
perioperatively to reduce patient’s background opioid if their
regular opioid was prescribed for substance abuse-related opi-
oid replacement therapy (eg, suboxone, methadone), and hence,
these patients were not included in the analysis of results. 3
POPPMED patients had cancer-related pain as the indication for
preoperative opioid prescription.

For those POPPMED patients with >90 mg of preoperative
OMEDDs, median reduction on discharge was 35% (—52 mg
[118 mg]) and even greater up to 1 year later (60%; —90 mg [86
mg]), whereas in patients with <90 mg of preoperative OMEDDs,
reduction was not achieved by discharge (+18 mg [46 mg]
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Patient and surgical characteristics.

Operation type Frequency Surgical subtype POPPMED Non-
(#/%) (102 pts) POPPMED
#Pts (94 pts)
#Pts
P =053
Orthopedic 47 (46%) Hip arthroplasty 21 18
Knee arthroplasty 17 18
Total shoulder 4 7
replacement 6 4
Arthroscopic shoulder
intervention
Abdominal 21 (20%) Open incision >7 cm 9 1
Open incision <7 cm 7 6
Laparoscopic 5 4
Spinal 20 (20%)  Cervico/Thoracic 5 2
Lumbar 15 10
Cranial 3 (3%) 3 5
neurosurgery
Breast 5 (5%) Mastectomy 4 6
Wide local excision and 1 2
node biopsy
Other minor 6 (6%) 6 1
Demographics POPPMED cohort Non-POPPMED cohort P
Mean/SD or # (%)
Age* 62 (15) 59 (13) 0.13
ASA 2: 11 patients 2: 18 patients 0.2
3: 81 patients 3: 70 patients
4: 10 patients 4: 6 patients
Sex Male 36 (36%) Male 45 (4%) 0.06
POPPMED cohort No. (%)
Operative pain site vs chronic pain 41 patients had their chronic pain site distinct
site from surgical site (41%)
Surgery type & postoperative pain severity—ordinal
category
1 Breast wide local excision; endoscopy; peripheral 9 (9%)
vascular angiography/angioplasty; superficial
surgery
2 Internal fixation distal long bones; single-level 14 (13%)
spinal surgery; laparoscopic abdominal surgery;
mastectomy
& Total hip replacement; total shoulder replacement; 65 (64%)
multi-level spinal surgery; open abdominal surgery
incision <7 cm
4 Total knee arthroplasty; open abdominal surgery 14 (12%)
incision >7 cm

*Values are median (IQR).
ASA, American Society of Anesthesiologists risk score; IQR, inter-quartile range; POPPMED, perioperative
pain management, education, and de-escalation.

P = 0.17). Reduction in the longer term was marked however
(50% [22 mg], Table 2). These OMEDD reductions were achieved
despite no significant differences in postoperative day-1 to day-3
NRS-11 AUC pain assessments at rest and on movement
between pre-POPPMED and post-POPPMED cohorts (Table 2).
Pre-POPPMED cohort OMEDDs on discharge were significantly
less than the POPPMED cohort, with no significant difference in
sedation score:hours AUC.

The difference in frequency of postoperative MET call
emergency responses for severe/uncontrolled pain or altered
conscious state between the 15-month period of our POPPMED
service case series and the same period prior was also not
statistically significant; MET call responses for low respiratory rate
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in fact decreased over the POPPMED period (Appendix 2,
available at http://links.lww.com/PR9/A167).

The 13 patients in whom long-term follow-up failed were
assumed to be secondary to the patient moving interstate or that
the patients’ usual prescriber had been informed of this or had
lost contact with the patient. It was possible that some of these
patients may have remained in Victoria and had ceased the use of
any opioid whatsoever, but this was not assumed in the results.
Missing data were not imputed. Length of stay appeared most
significantly increased for POPPMED patients who received total
hip replacement, mastectomy, and spinal surgery but not so in
other surgical subtypes (Appendix 2, available at http://links.lww.
com/PR9/A167).

On multivariate linear regression analysis, pain severity of
surgery type; background chronic pain site relation to surgery;
preoperative and discharge OMEDDs; use of ketamine infusion,
regional analgesia, or acute opioid rotation use; and the type of
rotation opioid had no statistically significant effect on POPPMED
patient length of stay (Appendix 3, available at http://links.lww.
com/PR9/A167). When adjusted for the above covariates, only
increased preoperative OMEDDs had a statistically significant
effect on greater 6- to 12-month OMEDD reduction (unstan-
dardized beta coefficient 1.1 increase in OMEDD reduction for
every 1 mg of preoperative OMEDD, P = 0.01) (Appendix 4,
available at http://links.lww.com/PR9/A167).

4. Discussion

The morbidity and adverse health economic effects associated
with chronic high OMEDD use in Australia (defined by ANZCA as
=50 mg'?) are well-recognized. In Victoria, Australia alone,
opioid-related hospital admissions increased 6.8% per year
between 2006 and 2014.° The lack of effect of regulatory
interventions (removal of codeine; tamper-resistant opioid
formulations) has given rise to the call for targeted, multidisci-
plinary pain management strategies focused on containing
excessive use of opioid analgesia.'®

The perioperative period has historically been viewed as an
inappropriate time to reduce patient’s baseline OMEDDs;
common practice was to increase patient’s opioids by at least
20% for acute pain and target a reduction back to baseline
OMEDDs within the following week.?" Despite the seemingly
difficult task of reducing both inpatient discharge and longer-term
OMEDDs in opioid-tolerant patients after surgery, dedicated
multidisciplinary teams in North America have successfully
achieved these goals.® The Toronto General Hospital Transitional
Pain Service (TGHTPS) is an outpatient preoperative, immediate
inpatient postoperative, and outpatient postoperative program
with funding for pain physiotherapists, pain psychologists, 5
dedicated anaesthesiology pain specialists, and 3 clinical pain
nurse consultants. Our novel POPPMED program has demon-
strated efficacy in achieving similar, if not greater, long-term
OMEDD reductions (60% in POPPMED patients with >90 mg of
preoperative OMEDDs vs 44% at the TGHTPS in opioid-tolerant
patients) in the Australian context with the addition of a single
anaesthesiologist to our hospital’s existing inpatient pain staffing.
Inpatient pain psychology is not funded in Australia; traditionally,
pain psychology has formed a critical arm of chronic pain
management and was pivotal in the success of the TGHTPS
through their utilization of the “accept and commit” approach® to
opioid reduction. However, without formal psychology training,
our POPPMED anaesthesiologist instead achieved a similar
sense of engagement, empowerment, and ownership with
patient’s regulation of their analgesics (Fig. 1).
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Oral morphine equivalent daily dosages outcomes and comparative analgesic outcomes.

>90 OMEDD POPPMED patients

POPPMED cohort All POPPMED patients (102 patients) 50-90 OMEDD POPPMED patients
[18 patients (18%)] [84 patients (82%)]
Preoperative OMEDDst 115 mg (114 mg) 62 mg (18 mg) 150 mg (126 mg)
Discharge OMEDDs 90 mg (60 mg) 79 mg (58 mg) 98 mg (60 mg)
P (vs Preop OMEDDSs) <0.0001 0.17 <0.0001
OMEDDs at 6-12 mo 60 mg (70 mg) 25 mg (49 mg) 60 mg (57 mg)
P (vs Preop OMEDDs) <0.0001 0.02 <0.0001

Perioperative ketamine infusion used at
0.1-0.2 mg/kg/h

69 patients (67%)

Regional analgesic technique usedt

45 patients (44%)

Acute opioid rotation used 32 patients (31%)

Rotation opioid Patients (no. [%])

Tapentadol 12 (38%)
Hydromorphone 8 (25%)
Methadone 5 (16%)
Buprenorphine 3 (9%)
Morphine 2 (6%)
Oxycodone 1 (3%)
Comparative postoperative day-1 to day-3 outcomes (POPPMED vs non-POPPMED cohort)
POPPMED (102 patients) Non-POPPMED (94 patients) P
NRS-11:hours AUC on movement 105 (136) 92 (121) 0.56
NRS-11:hours AUC at rest 87 (89) 65 (102) 0.24
Sedation score:hours AUC 2 (11) 2 (6) 0.13
Discharge OMEDDs 90 mg (60 mg) 22 mg (27 mg) <0.0001

1 Values are median (IQR).

¥ Including epidural catheter infusion, single shot peripheral nerve or plexus block or catheter, and intrathecal morphine, but not including single shot spinal anaesthesia.
AUC, area under the curve; NRS, numerical rating scale; OMEDD, oral morphine equivalent daily dosage; POPPMED, perioperative pain management, education, and de-escalation.

The much greater impact of POPPMED on long-term opioid
reduction in patients on higher preoperative OMEDDs was an
unexpected result in our analysis. Our multivariate analysis

<90 Pre-op OMEDDs: Discharge
and 6-12 months Opioid
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Patients treated with 50 to 90 mg of preoperative oral morphine
equivalent daily dosages: preoperative, hospital discharge, and 6- to 12-
month postoperative oral morphine equivalent daily dosages. Each individual
data point represents a single patient’s opioid dose at the specified
perioperative stage. OMEDDs, oral morphine equivalent daily dosages.

confirms that there are no single interventions that individually
are responsible for this effect (Appendix 4, available at http://links.
Iww.com/PR9/A167); rather, those patients with preoperative
OMEDDs 50 to 90 mg appear to have a smaller proportional

>90 Pre-op OMEDDSs: Discharge
and 6-12 months Opioid
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Patients treated with >90 mg of preoperative oral morphine
equivalent daily dosages: preoperative, hospital discharge, and 6- to 12-
month postoperative oral morphine equivalent daily dosages. Each individual
data point represents a single patient’'s opioid dose at the specified
perioperative stage. OMEDDs, oral morphine equivalent daily dosages.
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reduction to make when faced with their surgery and its
associated postoperative analgesic requirements. Nevertheless,
the remarkable gains made in those with higher preoperative
OMEDDs reinforces the utility of POPPMED and similar programs
for targeting patients at higher risk of long-term opioid-related
harm.”™'” Moreover, this was achieved without significant
differences in postoperative day-1 to day-3 NRS-11:hours AUC
pain assessments at rest and on movement when compared with
a similar surgical cohort of non-POPPMED patients. We
predicted some impact on the length of stay (LOS) because of
the time taken to establish an opioid weaning trajectory and
ensure adequate recovery for POPPMED patients. Within the
limitations of the small numbers within surgical subtypes, the
largest delay in LOS was a median difference of 4 days after total
hip replacement and spinal surgery, whereas other major surgery
(abdominal, cranial neurosurgery, total knee arthroplasty) was
unaffected. This disparate result suggests that the POPPMED
approach per se does not consistently impair attainment of
rehabilitation goals and discharge; however, this result must be
interpreted with caution because we could not select for similar
opioid-tolerant patients in the pre-POPPMED period.

Opioid rotation is commonly used in chronic and cancer pain
settings.® Its structured use in our POPPMED program for the
purpose of analgesic efficacy and perioperative OMEDD re-
duction is a more novel application in the acute perioperative
scenario. Its proposed efficacy is based on the concept of
tolerance to the analgesic effects of a chronically administered
opioid, whereupon incomplete cross-tolerance to a structurally
different opioid improves the analgesic response for a given equi-
analgesic dose of that opioid.?® As variability of cross-tolerance
has been implicated in narcosis during opioid rotation®® we
aggressively underestimated opioid equivalence, ensured ade-
quate breakthrough opioid to account for any error, and closely
assessed patients for features of withdrawal or narcosis. With the
exception of responses for low respiratory rate (which was in fact
improved over the POPPMED service time period) our MET
Response findings confirm that frequency of postoperative MET
Call activation for altered conscious state or severe/uncontrolled
pain was not statistically significantly different from the same time
period prior, suggesting that our application of acute opioid
rotation did not incur significant under- or over-prescription of
opioid analgesia. This result is more meaningful when considering
the older, higher-risk sample in our study.

Our choice of destination opioid when rotating was guided by
prior patient experience with other opioids; presence of
suspected neuropathic pain component (favouring the selection
of buprenorphine’*; methadone?; or tapentadol'®); and clinical
assessment of psychological patient traits that may predispose to
longer-term escalation in self-administered doses with opioids
known to have a high affinity for reward centre stimulation.'® In
this circumstance we endeavoured to avoid selection of oxy-
codone'® and morphine.?” Practical considerations (difficulty
sourcing patients’ local pharmacies or general practitioners able
to, or familiar with, prescription of outpatient opioids such as
buprenorphine or methadone) were also evaluated. The majority
of rotated patients’ “destination” opioid was tapentadol or
hydromorphone, chiefly due to the suspicion of neuropathic pain
or practical considerations.

With its analgesic efficacy in opioid-tolerant patients,* we used
ketamine infusions in more than half of all POPPMED patients, with
no identified cases of side effect-related MET Emergency Re-
sponse calls. Ketamine’s preventative analgesic effects have an
established perioperative role, reducing opioid requirements and
related side effects,’® and reducing acute’” and chronic
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postoperative pain.2° We reserved the use of ketamine analgesia
for procedures predicted to cause at least moderate postoperative
pain or to provide transitional analgesia for periprocedural opioid
reduction. Regional analgesia also enhances perioperative anal-
gesia while reducing opioid requirements’?*% and was also fre-
quently employed, with almost half of POPPMED patients received
epidural, peripheral neve, or intrathecal morphine analgesia.

Our study is limited by various factors. Inferences drawn from the
data presented in our study are chiefly limited by its retrospective
nonrandomised nature, lack of a control arm with respect to our long-
term OMEDD outcome measures, and small sample size. Although
our multivariate analysis revealed that the degree of long-term
OMEDD reduction was not affected by whether surgery impacted the
source of chronic pain, this is not a surrogate for a control arm and
may be underpowered (subject to type 2 error) given the sample size.
While we have demonstrated similar early postoperative analgesia in
our POPPMED cohort compared with non-POPPMED patients, we
have not reported long-term postoperative pain assessments.
Although the majority of POPPMED patients were primarily managed
by a single anaesthesiologist, we could not guarantee that the level of
patient rapport or engagement was identical with other POPPMED
team members. We placed importance on the use of an arbitrary
postoperative pain category dependent on procedure type, in an
effort to stratify for known very painful procedures (eg, total knee
arthroplasty) against known mildly painful procedures (eg, simple
mastectomy) and their effects on outcomes; however, this scale is
lacking in validation. Our study cohort is heterogenous, with small
numbers of patients with a mixture of prescribed preoperative opioid
use, and cancer-related pain. Due to these small subgroup sizes, we
did not perform additional subgroup analyses to quantify the effects of
these confounders. Selection of patients for our non-POPPMED
cohort was performed in chronological reverse order by surgical
subspecialty before the initiation of POPPMED, so cannot strictly be
considered an absolute control group. Finally, our use of SafeScript
data and corroboration with patients’ general practitioners to
measure long-term OMEDDs cannot account for opioid obtained
outside of prescribed channels.

5. Conclusions

A single, anaesthesiologist-led, perioperative pain service, using
ketamine, regional, and acute opioid rotation analgesia in
selected cases, can achieve long-term OMEDD reductions safely
and with equivalent quality in postoperative analgesia in opioid-
tolerant patients receiving surgery in an Australian tertiary health
care institution. This effect is most pronounced in patients treated
with higher preoperative OMEDDs and had surgery-specific and
variable effects on the length of stay. No single intervention from
the service has a statistically significant effect alone, confirming
that multiple biological interventions together with nonexpert
application of basic psychological support in the form of patient
education, reassurance, and engagement can achieve sustained
postoperative OMEDD reduction.
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