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A painful pandemic: review of the opioid crisis and major surgery
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Abstract: Over the last decade, rates of acute opioid prescriptions have increased exponentially, sharply
followed by a rise in opioid-related dependence, overprescription, diversion and fatalities. This review
summarises some of the recent research into the opioid crisis and describes the role of opioids in major
surgery, together with the associated responsibilities of healthcare and allied healthcare professionals in
preventing persistent postoperative opioid use (PPOU). Following a literature review, this paper discusses
how patient traits and prescriber habits may influence PPOU and presents the trend towards opioid-sparing
surgery, including options for multimodal analgesia, novel pain-scoring systems, innovative technology
to reduce misuse and enhanced recovery after surgery (ERAS) programs. This review also notes how the
coronavirus-19 pandemic has led to mass-cancellations of elective pain-relieving surgeries, which may
exacerbate PPOU in the long-term. Whilst opioids are the cornerstone of good postoperative analgesia,
the opioid crisis is worsening in terms of overprescription, dependence, diversion and fatalities. A failure
to universally define PPOU makes its identification and management, all the more challenging. The
perioperative healthcare team play an essential role in pre-empting potential PPOU through fastidious
prescribing and instigating a proactive, rather than reactive, approach to pain management and its
unintended consequences. It is imperative for healthcare teams to remain vigilant as we enter an era of the
pandemic saturated with the backlog of delayed and cancelled elective pain-relieving surgeries for patients
worldwide. Implementation of ERAS programs, together with novel functional scoring systems for pain
and activity levels, multimodal analgesia and MedTech innovations to managing opioid prescription and
dispensary techniques, will ease the burden. Ultimately, identifying and supporting patients at higher risk
of PPOU, together with managing expectations around perioperative pain through clear communication,
preparation and education, is vital to navigating these challenging waters and maintaining strong opioid

stewardship.
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Introduction

Alongside hypnosis and muscle relaxation, analgesia makes
up the triad of a ‘balanced’ anaesthetic. Opioids have long
been a cornerstone of providing effective analgesia in the

perioperative period. Over the last ten years rates of acute
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opioid prescriptions have risen dramatically, despite an
ever-increasing body of evidence relating to major side
effects, addiction, and increased morbidity and mortality (1).
In the United Kingdom (UK), there has been a four-fold
increase in opioid prescriptions over the past decade, with
codeine-containing medications being the most commonly
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prescribed. Alarmingly, this trend in prescriptions is
mirrored by an upward spiral of opioid-related dependence
and associated fatalities (2,3).

The scale of this healthcare crisis is well documented
and whilst the United States of America (USA) may be
visible as the epicentre, it is clear the effects of opioid over-
prescription and the unintended diversion of medication
are further reaching. In 2017, 110,000 people died globally
secondary to opioid-use disorders, a 77% increase compared
to the previous decade (4). The following year, in the USA
alone, 68,500 people died from opioid overdoses and an
estimated 2 million people had a diagnosis of an opioid use
disorder (5,6).

As surgical patients are nearly four times more likely to
receive a prescription containing opioids than non-surgical
patients, it is not surprising that the perioperative period
has been demonstrated as an important source of new
persistent opioid use (1,5). Addressing this issue further is
challenging as there is no universally agreed definition of
persistent postoperative opioid use (PPOU). Indeed, Jivraj
et al. (7) identified 29 different definitions existing across
39 different studies. However, all of these relate PPOU to
ongoing opioid consumption beyond the point at which
postoperative pain would normally have been expected to
have resolved. This time frame varies dramatically between
studies, from 90 days to 1 year and therefore, as expected,
the suggested prevalence also varies. Higgins ez al. (8)
undertook a systematic review and meta-analysis to estimate
the incidence of opioid dependency following surgery in
patients who had previously been opioid-naive. The pooled
incidence was 4.7 % with confidence intervals of 2.1-10.4%,
but the researchers admitted significant heterogeneity
between the 12 studies identified for analysis. Other
review articles suggested similar rates of chronic opioid use
following surgery 3-10%) (1,9-12).

Unfortunately, the coronavirus-19 (COVID-19)
pandemic has likely served to exacerbate chronic opioid
usage, in the wake of mass surgical cancellations ranging
from elective pain-relieving procedures such as joint
replacements through to urgent major oncological surgery.
It is becoming increasingly clear that ‘the opioid epidemic’
might be more aptly renamed ‘the opioid pandemic’. The
anaesthetic and surgical teams have a major role to play
in appropriately limiting opioid use in the perioperative
period, thus hopefully reducing the healthcare and financial
burden associated with subsequent long-term opioid
consumption.

This review summarises some of the recent research into
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the opioid crisis and PPOU. It discusses the influence of
patient traits and prescriber habits and the drive towards
opioid-sparing surgery, including options for multimodal
analgesia and enhanced recovery after surgery (ERAS)
programs.

History of the opioid crisis

Providing optimal analgesia during the perioperative period
underpins the safe and effective management of anaesthesia
and surgery. However, efforts to improve patient satisfaction
surrounding pain management in the recent past have since
been shown to be a major contributor to over-prescription
of opioid medications, unwittingly fuelling the fire that has
become the opioid crisis.

During the mid-1990s in the USA, in efforts to improve
the inadequacies in pain management, the American Pain
Society advised that pain should be assessed with the same
consideration as other key vital signs and that severe pain
should be seen as a “red flag” needing urgent management.
A few short years later, the concept of pain as the “fifth
vital sign” was born, with a greater emphasis on education
surrounding pain assessment, mandated documented pain
assessment scores and early aggressive treatment (1,2).

The use of subjective scores relating to patients’
experiences of pain and its management by practitioners,
increasingly became part of quality control data used to
measure healthcare standards. Critically, satisfaction surveys
utilised by the Centres for Medicare and Medicaid Services
helped to calculate the financial reimbursement of US
healthcare providers; the survey worded the question “How
often did the bospital or provider do everything in their power
to control your pain?”. Suggestions have been made that this
question and its influence over healthcare provider income,
had the inadvertent consequence of encouraging opioid
over-prescription (2).

Prescription of opioids in this period went relatively
unchecked, in part due to a lack of awareness and
misinformation about the addictive nature of opioids and thus
the perceived low risk of abuse (5). Inconsistent insurance
cover for non-opioid and more holistic approaches to pain
management has been an additional factor in accelerating the
prevalence of opioid prescriptions (5). However, arguably the
biggest influence was the aggressive advertising techniques
seen by pharmaceutical companies aimed at both patients
and practitioners (5). A damning article, Marks 2020 (13)
accuses several opioid companies of engaging in corporate
strategies to increase prescription of opioids to large patient
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groups (both cancer and non-cancer) as well as to downplay
concerns over opioid addiction (13). These strategies,
similar to those employed by tobacco companies, have been
born from public relations and management consultancy
and now appear embedded at every level of the system from
government to society, having had influence over medical
practice, medical research and public health policy (13).

Although it was not until more recently that the dangers
of an unmoderated approach to opioid prescription came
into focus (5), it could be dangerous to think that opioid
manufactures no longer have such an influential stake in
the game. One such example of this was revealed in 2019
when the World Health Organisation (WHO) discontinued
two of its guidelines: “Ensuring Balance in National Policies
on Controlled Substances” and “WHO Guidelines on the
Pharmacological Treatment of Persisting Pain in Children with
Medical Illnesses”. This occurred following an investigation
prompted by allegations that these guidelines were tainted
by the influence of opioid companies (14). While the
WHO argued that these guidelines needed updating, it
acknowledged that removing them would resolve any
conflicts of interest from the experts who wrote them (14).
The extent of the influence of opioid manufactures on the
opioid crisis is beyond the scope of this article but cannot,
in our opinion, be ignored.

Changing the ethos of pain

Traditional approaches to pain assessment include
unidimensional, numerical, self-reported scores including
linear scales of ‘010’ or ‘mild to severe’. Given the lack of
evidence of improved outcomes following implementation
of these numerical pain scores, along with increased rates of
opioid over-sedation, The Joint Commissions in the US has
now stressed the importance of assessing pain in the context
of its effect on patient function and ability of patients to
work towards their treatment goals (2).

With this more dynamic approach in mind, The
American Pain Society now recommends the use of novel
scoring systems such as the Functional Activity Score
(FAS). The aim is to provide optimal instead of complete
analgesia and to assess adequacy of pain control to enable
the patient to undertake appropriate activities during the
postoperative period (1,2). For example, following major
abdominal surgery, a patient should be expected to deep
breathe, cough and move in bed in early recovery, but
not mobilise until day one or two postoperatively. This
approach has partly underpinned new enhanced recovery
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protocols, attempting to limit the use of opioid medications
to facilitate achievement of predefined rehabilitation goals.
Clear communication, preparation and education around
perioperative pain is vital to managing patient expectations.
Soffin ez al. (5) and Koepke et al. (1) recommend educating
patients and their families in the preoperative setting, to
clarify the pain they may expect to experience, management
techniques, the dangers of opioid dependence and
addiction, and the safe disposal and storage of medication.
Preoperative anaesthetic clinic visits provide an optimal
opportunity to discuss multimodal and regional anaesthetic
techniques that form part of the patient’s individual
pain plan. The key to success may involve temporising
patient expectations of a pain-free postoperative recovery.
Educating patients in this manner has been associated with
improved clinical outcomes and may reduce opioid demand
in the perioperative period. A new approach to empowering
patients to take more responsibility for reducing their own
risk of PPOU was utilised by the Toronto General Hospital;
their transitional pain service included a signed opioid
contract in the post-discharge pain management plan (1,5).

Patient risk factors associated with PPOU

Early identification of patients at risk of PPOU is a key
strategy in reducing its ongoing prevalence. A review article
investigating associated patient characteristics reported a higher
risk of PPOU in those with perioperative benzodiazepine and
selective serotonin reuptake inhibitor (SSRI) use, diabetes
and lower socioeconomic backgrounds (1). Other articles
have highlighted depression, anxiety, substance abuse and
smoking as key risk factors (3,15). Age and gender may
also be risk factors, though there seems little agreement
between studies of how these are specifically associated with
increased risk (1,15,16).

Despite minimal consensus over the varying patient risk
factors and a paucity of information regarding the relative
importance of these, one of the most significant predictors
of PPOU is chronic preoperative opioid use (9,15). Studies
found the incidence of PPOU across a range of different
surgical procedures in this patient group was between
two- and ten-fold greater, compared with opioid-naive
patients (3).

Critically, it has also been suggested that chronic
preoperative opioid use is associated with poorer surgical
outcomes and worse morbidity and mortality (5,15).
In a large cohort study, 8.8% of elective patients used
opioids prior to surgical intervention (16). This group
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had longer inpatient stays and were more likely to require
readmission (16). Gerrish ez a/. (9) also report an association
between preadmission opioid use and greater postoperative
pain, longer recovery time, poorer postoperative function
and increased prevalence of complications.

Unfortunately, the overall benefit of risk factor
modification remains unclear (9). However, identification
of patients with chronic preoperative opioid use presents
an opportunity to instigate preoperative opioid weaning,
which could be associated with improved surgical outcomes.
Interestingly, in patients suffering from depression,
improving compliance with antidepressants has been
associated with reduced preoperative opioid use. This
could be in part due to a reduction in the emotional stress
associated with the pain response (5). The introduction of
ERAS pathways provides an ideal opportunity to create
a patient-centred analgesic plan and target identified
modifiable risk factors.

Understanding the type of prescriptions that risk
dependence

There is a well-documented correlation between duration,
dose, and number of repeat prescriptions of postsurgical
opioids and the risk of PPOU, along with other forms
of opioid misuse. A retrospective analysis of opioid-
naive, cancer-free patients from a large US insurance
database found that the overall incidence of long-term use
(>1 year) following the first opioid prescription was
6.0% (17). However, the risk dramatically increased with
the duration of the initial prescription. For those who
received a prescription of 8 days or more, the incidence of
long-term use more than doubled to 13.5%, and doubled
again to 29.9% in prescriptions dispensing greater than a
30-day supply (17).

This same study by Shah ez a/. (17), as well as a
retrospective cohort study conducted by Brat er al. (11),
further found that a greater total number of repeat
prescriptions dispensed, increased the risk of PPOU. In
fact, Brat et al. (11), reported that it was this, and not the
duration of prescriptions, that was the best predictor for
opioid misuse. In the study’s large cohort, 56% filled a
prescription for opioids in the postoperative period. Despite
the overall incidence of misuse being low at 0.6%, the rate
of misuse more than doubled among patients who repeated
their initial prescription. After adjustment for covariates,
the rate of misuse increased by 44% for every repeat
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prescription refilled thereafter.

As expected, the total dose of opioid is related to long-
term use. Shah er /. (17), reported that total doses of
greater than 700 morphine milligram equivalents (MME)
were associated with higher occurrence of long-term
opioid use. Brat et al. (11) concurred with this suggestion,
but identified a weaker association with total dose than
with the duration of opioid prescriptions. Importantly, the
combination of a long duration of use and higher dose of
opioid prescriptions had a dramatic effect, with the rate of
misuse sharply increasing for those receiving higher-dose
opioids for longer than 9 weeks (11).

As such, it is reasonable to expect that restriction in
duration of postoperative opioid prescriptions, during
admission and after discharge, would improve long-term
opioid usage (10). This suggestion has been echoed by
many authors. Shah ez /. (17) specifically recommends that
when initiating opioids, prescriptions should be for less
than 7 days, and ideally less than 3 days. In addition, opioid-
naive patients should be advised to abstain from repeating
or refilling prescriptions following hospital discharge (10).

Overprescription of postoperative opioids is apparent in
multiple surgical specialties. Several articles have reported
that a significant proportion (42-80%) of prescribed opioids
are not utilised and patients often require fewer doses than
is anticipated (1,5,11). Concerningly, when surveyed, few
patients reported receiving advice on how to safely store
or dispose of these medications and over 70% admitted
their prescription opioids were not kept securely (1,5).
A by-product of opioid over-prescription is diversion of
these addictive medications, whereby opioids find their
way into non-prescription markets (18). Even more
worryingly, a survey found that 75% of heroin users began
their addiction by taking prescribed opioid medication
that was often intended for someone else (19). Lipari and
Hughes (20) [2017] reported that approximately 50% of
those who had misused prescription drugs in the preceding
year had obtained them, free of charge, from a friend or
relative. Eliminating or even reducing over-prescription of
opioids should, in theory, also reduce diversion.

The evident need for safe and secure prescribing and
dispensing of opioid medication has led to investment and
research into innovative technological solutions. One such
product, Pilleve, is currently undergoing clinical trials aimed
at regulating the timed delivery of controlled medications
in a tamper-proof container. This is digitally linked to
patient pain scores, reported side effects and a doctor-patient
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portal which can be closely monitored. This could assist in
identifying opioid misuse at an earlier stage (21).

Improving clinician prescriber habits

Considering the significant public attention the opioid
epidemic has received in recent years, and the central role
healthcare and allied healthcare professionals play in a
patient’s access to opioid medication in the perioperative
period, healthcare staff receive little education on the
topic (5). Poor opioid stewardship results in opioid
dependence, misuse and diversion following discharge (10).

Modifying prescriber habits through clinician education,
as well as through the implementation of national and
local guidelines, may improve safety with regards to opioid
prescriptions; Figure 1 outlines suggestions for healthcare
workers to reduce PPOU in surgical patients. To date,
several institutions have made efforts to achieve this on
local or regional scales, some with promising results. For
instance, in the US, the state of Florida instituted a series
of major policy changes that were designed to reduce the
inappropriate supply of prescription opioids. After these
policies were implemented, prescriptions were curtailed,
and the rate of death from prescription-opioid overdose
declined 27% between 2010 and 2012 (19). In another
example, the Michigan Opioid Prescribing Engagement
Network (Michigan OPEN), a collaboration of hospitals,
doctors and insurers, established surgery-specific guidelines
for postoperative opioid prescribing for common procedures
following a state-wide study involving nearly 12,000
patients across 43 hospitals (22). Seven months after these
were published, they identified close to a 30% reduction in
the number of tablets prescribed, with no reported decrease
in patient satisfaction with pain management (22).

A promising strategy to implement real change may be
through ERAS programs. These have been implemented
across a variety of surgical specialties in recent years
with the aim of attenuating the surgical stress response
and standardising perioperative care to improve patient
outcomes and recovery (9). As a multidisciplinary, patient-
centred pathway, they provide the framework for ensuring
surgery-specific guidelines are followed with regards to
inpatient and outpatient opioid prescription. In fact, they
often instigate protocols which promote opioid-free and
multimodal analgesia, with an emphasis on non-steroidal
medications, neuroleptic modulators, N-methyl-D-aspartate
(NMDA) receptor antagonists, and regional or neuraxial
anaesthesia (22,23).

© Digestive Medicine Research. All rights reserved.

Page 5 of 9

However, the motive for decreasing perioperative
opioids seemingly has less to do with dependence and more
to do with supporting early mobilisation and function, thus
promoting an expedited discharge. As such, while their
impact on reducing inpatient opioid use may be profound,
this often does not apply to discharge and outpatient
prescriptions. For example, a study of patients undergoing
colorectal surgery on the ERAS pathway at an academic
tertiary hospital, demonstrated a reduction in inpatient
opioid use and shorter length of stays, but a statistically
significant increase in opioid prescribing at and within the
first 30 days post-discharge (9). An alternative study by
Brandal ez 4l. (23) found that implementation of an ERAS
intervention did not significantly lower the rate of opioid
prescription at discharge. It found that for patients with a
low discharge pain score, no preoperative opioid use and
low morphine consumption prior to discharge, the rate
of opioid prescription at discharge was high at 72% (23).
In order to reduce PPOU there must be a clear focus on
reducing opioid prescriptions on and after discharge. It is
plausible that this could happen with changes to the ERAS
framework.

The adaptation of electronic prescribing in hospitals
may be another effective way of altering prescriber habits
to reduce opioid over-prescription at discharge. Research
published in 2018 led by Yale University, assessed if
reducing the prescription dose and duration defaults for
postoperative opioids in electronic medical record (EMR)
systems, led to improved opioid prescribing practices.
Fascinatingly, their study demonstrated a greater than
15% decrease in opioid prescriptions across the entire
healthcare system, after the default EMR prescription was
changed from 30 to 12 tablets (24). The study concluded
that reducing the default number of opioid pills on the
EMR prescription is a simple, effective, inexpensive
and potentially scalable solution, to decrease excessive
postoperative opioid prescribing (24).

Alternatives to opioids in perioperative pain
relief

Opioids have no analgesic ceiling and a fast onset of action
which makes them effective analgesics in the perioperative
period (1). However, consideration should be made to their
harmful side effects, not just with respect to dependence
and misuse. Common adverse effects include sedation,
nausea, vomiting, respiratory depression, confusion,
ileus and urinary retention; all barriers to postoperative
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* Ongoing administration of opioid-sparing and multimodal
analgesia

® Use of regional anaesthetic catheters to bolus or infuse
local anaesthetic where appropriate

¢ Reinforcement of realistic pain and functional goals

e Early mobilisation

® Acute pain service referral, especially in patients at high
risk for dependence

Ko Weaning from opioid medication as recovery progresses//

Figure 1 Summary of suggestions for healthcare workers to consider when attempting to reduce opioid dependence in patients undergoing

surgery. Original work by the authors.
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recovery (1,15). They have also been associated with
immunosuppression and endocrinopathy and more recent
evidence has linked opioids to cancer (15,25).

The phenomenon of opioid-induced hyperalgesia
secondary to nociceptive sensitisation following opioid
administration, along with progressive opioid tolerance,
can quickly result in the need for escalating doses. As such,
minimising intraoperative doses of opioids is required to
help reduce higher opioid requirements postoperatively (1).
The growing list of adverse features means it is imperative
to find analgesic alternatives in the perioperative period.
Multimodal analgesia is now a widely adopted methodology
in order to reduce the perioperative use of opioids and
improve postoperative pain management. The use of
multiple medications has a synergistic effect and is accepted
as preferable to using opioids as a mono-therapy. The
potential to incorporate multimodal analgesia occurs at all
stages of the perioperative period.

Preoperatively, administration of analgesic medication
immediately prior to an operation may have a beneficial
effect on reducing perioperative opioid use. Both
paracetamol and cyclooxygenase-2 (COX-2) inhibitors have
been shown to reduce postoperative pain, nausea, vomiting
and opioid use. While concern may lie over increased
bleeding risk with COX-2 inhibitors, a meta-analysis
showed no increase in bleeding in the intraoperative and
postoperative periods with their use (26). Gabapentin may
also help in this respect, however there is apprehension over
associated side effects (namely sedation, dizziness and visual
disturbance), as well as potential for long-term abuse (1,5).

From the intraoperative through to the postoperative
period, the use of regional and neuraxial techniques are
well known to reduce the use of perioperative opioids and
form an essential component of any multimodal or ERAS
pathway (1). While they enable opioid-free anaesthesia,
even incorporation of opioids within them (e.g., intrathecal
morphine or diamorphine) has been shown to reduce overall
opioid consumption (5). These techniques can be used as a
“one-shot block”, or preferably involve indwelling catheter
placement to facilitate continuous administration of local
anaesthetic in the days immediately following surgery (5).

More recently there has been additional focus on
truncal fascial plane blocks for a variety of abdominal
procedures (1). Not only have these been shown to reduce
postoperative pain scores, but they may help functional
status during the recovery period and reduce postoperative
pulmonary complications (27). Even in those cases
where regional anaesthesia is not appropriate, infiltration
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of local anaesthetic at the wound site can be useful in
early postoperative pain management (5). In addition,
intraoperative administration of analgesic adjuvants such as
ketamine, magnesium, dexamethasone, non-steroidal anti-
inflammatories (NSAIDS) and intravenous lidocaine have
all been shown to be valuable in reducing postoperative
opioid use (1,5). Many of these methods can be continued
in the post-operative period, all with opioid-sparing effects.

Conclusions

Whilst opioids necessarily play a fundamental role in
postoperative analgesic regimes, the opioid crisis is
worsening from all perspectives: over-prescription,
dependence, diversion and fatalities, exacerbated by a failure
to universally define PPOU. The role of the perioperative
healthcare team is essential in carefully planning, managing
and reacting to potential unintended consequences, as well
as preventing PPOU through meticulous prescribing habits.

This challenge is poised to get significantly harder, set
against the backdrop of the COVID-19 pandemic, with
extensive delays to elective pain-relieving surgery for
patients across the world. Implementation of more novel
scoring systems including functional assessments of pain
and activity levels, alongside ERAS programs, multimodal
analgesia and other innovative approaches to managing
opioid prescription and dispensary techniques, will ease the
burden.

Ultimately, identifying those at higher risk of PPOU,
together with managing patient expectations around
perioperative pain through clear communication,
preparation and education, is vital to navigating these
challenging waters and maintaining strong opioid
stewardship.
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