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Trainees are to make use of these people for advice:

In hours
1. Consultant allocated to acute pain for the day — name available from daily allocations list
2. Duty director in theatres — ext. 32400
3. Pain fellow for ward consults — pager # 42016
4. Pain consultant on-call for the week — details available from dept. secretary (32488) or switch
5. Director Acute Pain Service, Dr Gavin Pattullo — contact through switch (9)

Out of hours
1. After hours anaesthesia provisional fellow — pager # 41438
2. Anaesthetic consultant on-call for the night (if still in theatre)
3. Pain consultant on-call for the week — contact through switch (9)
4. Director Acute Pain Service, Dr Gavin Pattullo — contact through switch

Other helpful numbers
Acute Pain Nurse — pager # 41219
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Introduction

There were a number of reasons for writing this handbook:

First, to bridge the gaping divide between what is written in the textbooks and what we do in real-life
on the wards of RNSH.

Second, to address the disconcerting tendency of some to brush-off the acute pain round as a chore best
undertaken with the least amount of effort. When examined simplistically there is an element of truth
in this belief; but only when the aim of the clinician is simply acute pain treatment rather than the
intended and more beneficial aim of pain management. Arguably any fool equipped with MIMS and a
biro can wonder around the ward, satisfy many of the patient’s needs and come back feeling good
about themselves. However the results of such a pain treatment approach would testify to its failings.
We would almost certainly encounter a backlog of patients unable to be discharged owing to unwanted
drug side-effects, or GP’s ringing for advice on treating chronic pain that should have been identified
before patient discharge. These examples easily become reality and differentiate a clinician who just
treats pain from one who practices actual management.

Finally this book was written to enable some form of continuity and uniformity amongst all members
of the Acute Pain Team. The operating theatre is the place for one to display individual talents.
However, from day-to-day all of us involved in acute pain management should generally be using the
same routines and the same guidelines to arrive at a common goal. This handbook will help you to
understand why continuity of care is important.

It is worth noting that RNSH has for many years been a world leader in pain management and is unique
for having more pain specialists on staff than any other hospital in Australia. You are encouraged to
make use of this extensive knowledge base. This is, after all, the reason why you are here as a trainee -
to learn. If in doubt, ask. A list of ‘who to call when’ is provided on the inside front cover. There are
several layers of senior cover and so trainees should never feel that advice is unobtainable.

To facilitate your learning the following texts are essential:
Acute Pain Management: Scientific Evidence (4th edition) 2015 ANZCA & FPM. Available
at: http://www.anzca.edu.au/resources/college-publications
Therapeutic Guidelines: Analgesic. Version 6, 2012. Available at: www.tg.org.au

It is our hope this handbook will help to highlight just how much we can do to improve the acute pain
management of our patients.

Ross MacPherson

Gavin Pattullo
February 2016
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Why should we strive for optimal management of acute pain?

Numerous surveys have shown that when surgical patients are asked about their concerns relating to
their upcoming surgery, the most common concern is post-operative pain.

It is self evident that pain is an unpleasant feeling and in the hospitalised patient, significant pain will
result in disrupted sleep, impaired mobilisation and rehabilitation, and delayed discharge. What is
often less well appreciated by doctors is that significant pain results in sympathetic nervous system
stimulation which consequently affects almost every organ system in the body. The following are
examples of the wide-ranging effects possible in each system largely as a result of this sympathetic
stimulation:

Immediate response to pain/sympathetic activity Possible clinical endpoints
CVS Coronary vasoconstriction, increase in HR, BP Ischaemia/infarction
Catecholamine release Arrhythmias
Resp Muscle splinting — hypoxaemia Wound infection
Reduced mobility Pulmonary infection
Endocrine Increased catecholamines, cortisol Accentuates stress response
Salt and water retention — oedema Wound breakdown
Reduced insulin release Wound infection
GIT Reduced intestinal motility — delay in restoring Wound breakdown

nutritional intake

Musc Reduced mobility — muscle atrophy Slow rehabilitation
Psych Sleep deprivation Anxiety, depression

Knowledge of these possible clinical endpoints (especially delayed wound healing) is useful when
dealing with the stoic (usually older) patient who still views that putting up with pain is the best way to
deal with it!

Over 20 years ago Ronald Melzak wrote a seminal paper in Scientific American (February 1990
Volume 262 Number 2) entitled “The Tragedy of Needless Pain” where he stated that contrary to
popular belief, the author says, morphine taken solely to control pain is not addictive. Yet patients
worldwide continue to be undertreated and to suffer unnecessary discomfort.
If we have known about this for so long why do we still manage pain so badly? In an early edition of
the book Acute Pain Management- Scientific Evidence, the authors pointed out some key reasons for
under treatment of pain. Some key reasons given included:

The common idea that pain is merely a symptom and not harmful in itself

The mistaken impression that analgesia makes diagnosis more difficult

Fear of potential addiction to prescribed opioids

Concerns about the development of opioid related adverse effects

Lack of understanding of the pharmacokinetics of prescribed drugs

The mistaken belief that opioids should not be given more than four hourly
If we can not only overcome these problems ourselves, but educate our colleagues to overcome them as
well, we will be on the road to improved analgesia for our patients.

Lastly, we must consider the burden to the community and to the patient of chronic pain. When you
think about it, all chronic pain has to start off as acute pain, and much as been written on preventing the
transition from acute to chronic pain. At our level, each of us should be trying to optimise acute pain
management not only to allow for a shorter hospital stay and more rapid return to function, but to
reduce the risk of poorly treated acute pain transforming itself into a chronic pain state.
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Conducting the round

The ‘breaking in” of the RNSH trainee to the acute pain round usually occurs sometime in the first few
weeks of their training. At this time there are usually thousands of thoughts whirling around the
trainees mind as they go about the round — with few of these focused on how to actually conduct the
round. These points should help:

Importance. Go into the round cognisant of the fact every consultation you have can have real effects
on patient outcome. As a result, high importance must be placed on paying attention to what is said
and done.

Responsibility. Many of our patients present as fairly straightforward pain management cases.
However, many are also complex. Despite the fact that we get used to prescribing analgesic drugs
from our days as an intern, we are often prescribing significant doses of opioids and other drugs. There
is always the risk of adverse drug reactions and drug interactions. As anaesthetists, we need to take full
responsibility for all the medications we prescribe and we will be held accountable for adverse events
that may occur. Check and recheck your drugs, your dosage and the risk of interactions.

Lastly, your prescribing on the NIMC (National Inpatient Medication Chart) should be peerless. Every
prescription should be legible, the dose and times clearly written, along with the indication and the
number of doses if appropriate. There should be no risk that other staff could misunderstand your
instructions. An example of recommended prescribing practices on the medication chart is provided in
appendix A.

Professionalism. Out on the ward we are the visible face of the anaesthetic department and so our
manner of conduct should fit with how we want our profession to be seen by others. Avoid a sloppy
appearance as this projects an image of sloppy practice and one will then have to work harder to gain
the respect of colleagues and patients. Always be polite. Seize any opportunity to educate other health
professionals in a nurturing manner.

Rapport. For all trainees the principles of bedside interaction should be well practiced. A warm
empathetic approach will go a long way.

Establish authority. Owing to the potent nature of the medications being dispensed it is imperative
the rounding doctor clearly establishes themselves in the role of the one who has ultimate control of
management. Trainees frequently run into trouble with difficult and demanding patients through a
failure to establish the authorative role. This distinction is best made early on in the doctor-patient
relationship and can be accomplished during the introduction, with for example: “Good morning Mr.
Smith, my name is Doctor Andrew Lee, | am a pain registrar doing my routine round to see how you
are doing with our pain pump”’. This may sound a bit pretentious but the important points being made
are: (1) the patient is seeing a doctor, (2) seeing a doctor with a specialty, and (3) a doctor who has a
reason for being there. Please don’t use the too often encountered alternative approach used by
registrars of bumbling up to a patient without any introduction and mumbling some vague opening
question alluding to how bad their pain might be.

Open-ended questions. Always start the consultation with open-ended questions and avoid narrowing
in too early. If this open approach is not taken, the information gained is lacking in perspective and an
incorrect treatment path can follow. For example, if asking for a pain score straight up, the reply of an
8/10 might lead to an increase in the PCA dose. This approach has missed the patient reporting how
much better they feel today because they weren’t drowsy on the PCA, were able to get out of bed and
go for a walk, and so are actually better left on the lower dose.

So after the introduction the next question could be: “how are you doing today?” Most patients will
then give a brief commentary on what is troubling them, in order of most to least. Having gained this
valuable insight, hone in a little more. For example, the next question could be: “and what about
where you have just had surgery, is that troubling you?”
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Summarising. Patients with pain can present you with a bewildering mass of information. You need
to be clear that you both agree with where you are at. It is often useful, after having listened carefully
to the patient (as above) to give a summary back. “So let me see if I 've got this right. The pain in the
foot was quite severe last night, but after you used the PCA device, the pain was relieved. It’s very
good now — and you 've been able to have breakfast.”

Pain scores. Pain scores can be helpful. Scores are usually taken in the form of Numerical Rating
Scores (NRS) of 0 to 10, for rest and activity. True Visual Analog Scores (VAS) require one to carry
around a ruler-like device and so are mostly reserved for research situations. Patients who have trouble
thinking in numbers can use the mild, moderate or severe quantitative scoring system.

When starting out it is reasonable to start by asking pain scores. Later with experience one will
develop a feel for how to properly interpret pain scores. To be truly useful pain scores need to be taken
in context with the rest of the patient’s condition, signs and symptoms.

Pain scores are a made-up number resulting from combining a myriad of factors, many of which do not
respond in a linear fashion to the pharmacological effect of our analgesic agents. The example most of
us are familiar with is the heavily opioid narcotised patient in recovery who is still rating their pain as a
9/10 - but only when staff rouse them! Clearly, in this instance the pain score is not responding to what
is obviously an effective and near maximal dose of opioid, since the patient is sedated. Management at
this point would be to maximise the non-sedating analgesics of NSAID, paracetamol and LA.
Document that even in the face of dangerous opioid levels the patient reported high pain scores.
Henceforth other measures aside from pain scores should be relied upon to determine appropriateness
of further opioid doses, for example respiratory rate and sedation score.

Be cautious not to rely on pain scores as a simplified and convenient indicator of overall pain
management. An example from the US in recent years was the over-reliance on pain scores as a
hospital performance indicator. This led to a spate of opioid overdoses as hospitals hastily
implemented programs to reduce pain scores using the simplest means possible - opioids. This was a
well intentioned attempt to improve pain management, but the implementers failed to comprehend that
assessing the effectiveness of pain management is not as simple as asking patients for a number.

Psychology. The biopsychosocial model of pain aims to emphasise the importance of non-biological
processes in the pain experience. So important is the psychology aspect that many now promote the
term psychosocialbiological — to really emphasise psychology first and foremost. It is beyond the
scope of this document to provide extensive coverage of psychology and also much of this is best learnt
at the bedside. Nonetheless some simple first-step approaches can assist in managing the psychology
side of things:

1. Expectation and conditioning: these processes largely underlie placebo (I shall please) and nocebo (I
shall harm). This is mentioned in other parts of this book also. Placebo can be used to our advantage:
“patients report these medications really help them to feel more comfortable”. Nocebo can be avoided
by, for example, not making mention of itch prior to use of IT morphine for a caesarean section.

2. Painkillers. The term ‘painkiller’ really belongs to advertising land! We do not really possess
medications that are truly pain killers — though you could argue that local anaesthetic placed on a nerve
can ‘kill’ the pain - all systemic medications mainly act to dampen down nociception or the pain
experience. Giving patients a medication which has been extolled as a pain killer can set in train a host
of unhelpful behaviours. If the medications do not kill the pain the patient can be left thinking: the
dose must be too low, | need more medications, the doctor is incompetent, the doctor did not believe
me and has given me the weaker drug, there must be something else wrong with me that the doctor has
missed etc. Your interaction with the patient may be the only time they interact with anyone with
knowledge and experience in pain management, so what you say can have a life-long impact on their
behaviour. Rather than using the words ‘pain killer’, use terminology such as “these medications will
make you more comfortable and allow you to do the things you need to do” or “these are pain relieving
medications” or more simply refer to them as “pain medications”.

Differentiate between analgesia and no pain. We all like to pat ourselves on the back and take the
credit when our patients do well. In the same way, there is a tendency to assume a patient is pain free
because of our actions. Alternatively, what needs to be considered is that maybe the patient just
doesn’t have any pain! Needlessly medicating patients is not best practice. If it is just a simple
regimen, well this runs little risk of harm and may be acceptable to continue, but if a more complicated
regimen is being used then it really falls on us to ensure necessity. The ability to judge the difference
between analgesia and no pain comes with clinical experience and common sense.
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Feedback. A couple of minutes spent explaining to the patient the management plan can return large
dividends down the track for everyone. As always, phrasing is important: “we find that patients only
need these medications for a few days whilst the worst of the body’s response to surgery is occurring”
(eg. NSAID) or “these strong medications (opioids) are only needed by patients for a couple of days
after surgery and then you can be safely managed with medications like paracetamol”.

Interaction with treating team. We are engaged to assist the patient with pain management by
consultation. Most teams respect this, and are grateful for our ongoing assessment and treatment of
pain issues. Occasionally, you will find that the home team will interfere with your management. For
example: while you have been carefully decreasing your patient’s dose of OxyContin, a surgical
registrar has come along, cancelled it all and written up codeine phosphate! On most occasions, it is
easiest to just let this go, documenting in the notes that the surgical team is now responsible for pain
management. If however, the new treatment is inappropriate or harmful — then speak up!

Patients in ICU. As in ICU’s everywhere, the ICU consultants at RNSH prefer to make management
decisions themselves. It is usually more polite to either write a suggested plan in the notes and leave
the charting to the ICU team, or to speak to the ICU team first and then make any changes.

Documentation. Progress notes must be dated, timed, legible and signed.
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Oral opioids

IMPORTANT DEFINITIONS

Tolerance state of adaptation in which exposure to a drug induces changes that result
in diminution of one or more of the drugs effects over time.
Physical dependence state of adaptation demonstrated by a drug specific withdrawal syndrome

that can be produced by abrupt cessation, rapid dose reduction, decreasing
blood level of the drug and/or administration of an antagonist.

Addiction / psychological dependence primary, chronic, neurobiologic disease, with genetic,
psychosocial, and environmental factors. Characterised by one or more of
the following: impaired control over drug use, compulsive use, continued
use despite harm, and craving.

Pseudo addiction a reversible opioid-seeking behaviour that normalises once pain is under
control

ORAL OPIOID SELECTION

There is a wide variety of controlled release and immediate release opioid preparations available.
Sustained release morphine and oxycodone products are the most useful for baseline analgesia. These
are named as the —contins; a not always so obvious abbreviation of continuous.

At RNSH, we have a clear leaning towards oxycodone as the preferred oral analgesic either when oral
opioid is needed or when transferring from PCA.

The usual prescribing format is Oxycontin b.d. (or t.d.s.- see below) coupled with breakthrough Endone
(oxycodone immediate release) 5-15 mg Q3/24.

When prescribing Endone, it is imperative to specify a maximum daily dose. If there is concern that
the patient has a tendency to overuse their PRN Endone it is useful to inform the patient what the
maximum daily dose is. This will prevent confrontation between patient and nursing staff at 4 am that
night.

It has been our experience at RNSH (although never published in the literature) that providing the
Oxycontin dose on a t.d.s. basis, rather then b.d., often gives better “round the clock™ analgesia. On
examining the PRN chart we often find patients are asking for breakthrough Endone in the 3 or 4 hours
prior to their next dose, suggesting that the previous dose is not quite holding them for the full 12
hours. When prescribing Oxycontin, don’t forget to tick the “Long acting box” on the Medication
Chart, to reduce the chance of drug error.

There seems to be an inherent pharmacological logic in having the same agent for both long term and
prn analgesic, although there is no reason why MS Contin could not be used, and it is also available on
the wards. Oxycodone is also available in oral liquid preparation for paediatrics and in parenteral form
for injection. There are a few papers that suggest oxycodone in particular has some activity against
neuropathic pain. The opioid receptor subtype responsible for oxycodone’s activity is controversial.
Some researchers have found that oxycodone has a significant effect on kappa receptors.

When assessing the adequacy of the Oxycontin dosage, it is obviously critical to check the degree of
PRN Endone use. There are no hard and fast rules, but if the patient has used say 3-4 doses, and the
use was related to specific activity (e.g. physiotherapy) then that’s probably OK. Higher usage should
prompt one to either increase the Oxycontin dose, or alter it to t.d.s.

After having increased Oxycontin dosage, it is important to check that this has been accompanied by a
reduction in PRN Endone use. If this has not occurred, then it maybe time to sit down and have a talk
with the patient about what are their triggers for requesting breakthrough pain relief.

A word or two on codeine: oral codeine when used alone is almost useless, worse than placebo and
should never be prescribed despite the fact that generations of neurosurgeons have believed and will
continue to believe that it is a fantastic drug!
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CEASING OPIOIDS

Withdrawal reactions, albeit mild, will predictably occur in any situation where opioids have been
taken for more than 7 days. For any dose greater than 40 mg daily where treatment has been for more
than a week or so, opioid dose should be weaned off gradually, at the rate of about 10 mg/day, to
reduce the risk of withdrawal reaction. Just warning the patient about possible symptoms (see below)
is often enough. If symptom management is needed, low dose clonidine is the usual treatment, being
mindful of the associated hypotensive effects of the drug.

Signs and symptoms of opioid withdrawal syndrome include yawning, sweating, lacrimation,
rhinorrhea, anxiety, restlessness, insomnia, dilated pupils, piloerection, chills, tachycardia,
hypertension, nausea/vomiting, crampy abdominal pains, diarrhea, and muscle aches and pains. These
represent the complete spectrum of the syndrome. Many patients will just report mild dysphoria and
anxiety.

Emergence of withdrawal symptoms varies with half-life of the particular opioid and can occur within
6-12 hours after the last dose of morphine or oxycodone, while longer (72-96 hours) following
methadone . Duration and intensity of withdrawal symptoms can be variable and are related to
clearance of the drug; withdrawal from morphine is short (5-10 days) but more protracted with
methadone.

Whenever a patient is commenced on a long-acting opioid by the acute pain service (APS) the
prescription becomes our responsibility. For most patients the APS will supervise the weaning process
whilst they are still hospitalised. If discharging a patient from the service who is still on a long acting
opioid then a clear plan for that prescription must be made. Most simply this is accomplished with a
definitive cease date marked on the medication chart by two vertical parallel lines. If use is likely to
run past discharge; then a letter should be provided to the LMO detailing your plan (proforma available
from APS nurse), or referral made to the chronic pain service and the patient clearly briefed on the
plan.

METHADONE

Methadone is an interesting drug and is sometimes useful if patients are having ongoing pain after days
or weeks, or are having repeated procedures.

Anybody can prescribe methadone for pain. However, only specially accredited Drug and Alcohol
Medical Officers can prescribe methadone for opioid dependant patients.

The following summary by Gazelle and Fine (reference below) is a great summary.

Methadone, a potent opioid agonist, has many characteristics that make it useful for the treatment of
pain when continuous opioid analgesia is indicated. Although available for decades, its use has gained
renewed interest due to its low cost and potential activity in neuropathic pain syndromes. Like
morphine, methadone is a racemic mixture; one stereoisomer acts as a NMDA receptor antagonist, the
other is a mu-agonist opioid. The NMDA mechanism plays an important role in the prevention of
opioid tolerance, potentiation of opioid effects, and efficacy for neuropathic pain syndromes, although
this latter impression is largely anecdotal.

Methadone is highly lipophilic with rapid GI absorption and onset of action. It has a large initial
volume of distribution with slow tissue release. Oral bioavailability is high, ~ 80%. Unlike morphine
there are no active metabolites; biotransformation to an active drug is not required. The major route of
metabolism is hepatic with significant fecal excretion; renal excretion can be enhanced by urine
acidification (pH <6.0). Unlike morphine, no dose adjustment is needed in patients with renal failure
since there are no active metabolites. Methadone is available in tablet, liquid and injectable forms; oral
preparations can be used rectally. Parenteral routes include IV bolus dosing or continuous infusion.
Unlike morphine, hydromorphone or oxycodone, methadone has an extended terminal half-life, up to
190 hours. This half-life does not match the observed duration of analgesia (6-12 hours) after steady
state is reached. This long half-life can lead to increased risk for sedation and respiratory depression,
especially in the elderly or with rapid dose adjustments. Rapid titration guidelines for other opioids do
not apply to methadone.

Methadone is often used in very high dose in palliative care and chronic pain patients. Most of our
patients however will commence dosage at 5-20 mg b.d..

The long half life of methadone also equates to a long time to onset. It is NOT indicated in acute
poorly controlled pain, as it will take far too long to reach steady state. Rather, pain should be first
controlled by conventional means and then converted to methadone.
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Lastly, most people have heard about methadone and patient and family education is essential as they
may misinterpret prescription of methadone to mean that their physician already believes they are an
addict. If you are really worried about this, use the trade name “Physeptone” when referring to the
drug, although obviously you need to be up front about what is going on.

Reference G Gazelle; PG Fine. http://www.mywhatever.com/cifwriter/library/eperc/fastfact/ff75.html

EQUIVALENCE TABLE

The following table is used as a guide when converting opioid doses. Bear in mind deriving such
tables is notoriously difficult because of differences in drug action and the lack of experimental
comparative studies. Trainees should not find themselves quibbling about minor differences between
tables; rather they should concentrate on the order and direction of multiplication.

Equivalent dose to morphine 10 mg intravenous =

Morphine 20 —30 mg oral

Morphine 3 mg epidural

Morphine 0.1 mg intrathecal
Oxycodone 15 mg oral

Oxycodone 10 mg intravenous
Codeine 200 mg oral

Fentanyl 100 — 200 mcg intravenous
Hydromorphone 2 mg intravenous
Hydromorphone 4 — 6 mg oral

Methadone Chronic use: 1.0 mg oral

Acute: 10 mg intravenous

Fentanyl patch
25 mcg/hr = Morphine 100 mg oral over 24 hours
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Adjunct analgesics

The general strategy of modern acute pain management and post-operative care is for a rapid transition
from parenteral feeding and medication to the enteral route. How well this can really be established is
dependent on a multitude of factors, not the least of which include the capacity of the hospital to cope
with so called “fast-track” recovery and early feeding and the wishes of the surgical team.

It may sound self-evident but transfer to oral medications can only occur when the patient is able to
tolerate adequate oral intake. This usually means that they have eaten solid food and it has remained
eaten! The fact that the patient has commenced oral fluids may mean that they can tolerate oral
analgesia, but is by no means certain.

Most medications are better tolerated with food and some, e.g. NSAIDs, should only be given with
food so they can’t really be introduced until oral intake is established. Post-operative constipation is a
major problem for the hospitalised patient and contributed to by opioids, dehydration, immobility and
pain itself (through sympathetic nervous system stimulation).

PARACETAMOL

As soon as the patient is able to tolerate food, they should be swapped from parenteral to oral
paracetamol. It is generally well tolerated. Only appropriate adult paracetamol preparations should be
given to adults. That is either paracetamol tablets/capsules or soluble paracetamol should be given.
Liquid preparations of paracetamol, designed for use in children, have a low concentration of
paracetamol (usually 120mg/5ml) which means the adult patient is forced to consume vast quantities to
get an appropriate dose. In order to improve palatability, sorbitol is usually used as a sweetening agent
in these products, and consumption of high doses will result in abdominal pain and osmotic diarrhoea.
THE NSW Health Department has produced specific guidelines on paracetamol prescribing that should
be adhered to. In order to really benefit from the opioid sparing effect of the drug it should be given
regularly 1 gm g.i.d. in adults, reducing to 1 gm t.d.s. in the frail or elderly patient. When using this
strategy, it is important to check that other paracetamol containing drugs have not been concomitantly
prescribed on the p.r.n. chart.

Many patients refuse to take regular paracetamol on the basis that it’s “just Panadol”. Check their
medication charts to see that if it has been prescribed, it’s actually being taken. If not - ask why!

Many people are convinced that drugs containing paracetamol in combination with small amounts of
codeine (such as Panadeine) or dextro-propoxyphene are superior in efficacy to regular paracetamol.
The literature does not support this. Specifically, preparations containing d-propoxyphene such as
Digesic and Doloxene Co, although widely used in the community for over 40 years, have not been
shown to have any superiority over regular paracetamol and should be avoided. Recently the European
Medicines Agency's Committee for Medicinal Products for Human Use (CHMP) has recommended
that all d-propoxyphene containing products be withdrawn from use in Europe because of the
unacceptably high risk of adverse events.

NSAIDs

The NSAIDs arguably represent the most useful and potent group of analgesic drugs in our
armamentarium. While their adverse effect profile is well known, people often forget just how
effective they are when stacked up against other analgesics, as demonstrated in the “league tables” by
McQuay and his group. The table on the following page demonstrates how useful NSAIDs are when
compared to other analgesics. The table is a little old, and so still contains rofecoxib (Vioxx) and
pethidine. As an aside it also shows how useless codeine (alone) is.
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The 2007 Oxford league table of analgesic efficacy
(at least 3 trials or 200 patients)

Numbers needed to treat are calculated for the proportion of patients with at least 50% pain relief over 4-6 hours
compared with placebo in randomised, double-blind, single-dose studies in patients with moderate to severe pain. Drugs
were oral, unless specified, and doses are milligrams. Shaded rows are intramuscular administration

Number of  Percent with at Lower Higher
Analgesic and dose (mg) patients in  least 50% pain | NNT | confidence confidence
comparison relief interval interval

Etoricoxib 180/240 248 77 15 1.3 1.7
Etoricoxib 120 500 70 1.6 1.5 1.8
Diclofenac 100 545 69 1.8 1.6 2.1
Celecoxib 400 298 52 21 1.8 2.5
Paracetamol 1000 + Codeine 60 197 57 2.2 1.7 29
Rofecoxib 50 675 54 23 2.0 2.6
Aspirin 1200 279 61 24 1.9 3.2
Ibuprofen 400 5456 55 25 24 27
Oxycodone IR 10 + Paracetamol 650 315 66 26 2.0 3.5
Diclofenac 25 502 53 26 22 33
Ketoralac 10 790 50 26 23 3.1
Naproxen 400/440 197 51 2.7 21 4.0
Piroxicam 20 280 63 27 21 3.8
Lumiracoxib 400 370 48 27 22 3.5
Naproxen 500/550 784 52 2.7 23 33
Diclofenac 50 1296 57 27 24 3.1
Ibuprofen 200 3248 48 2.7 25 29
Pethidine 100 (intramuscular) 364 54 2.9 2.3 39
Tramadol 150 561 48 2.9 24 3.6
Morphine 10 (intramuscular) 946 50 29 26 3.6
Naproxen 200/220 202 45 3.4 24 5.8
Ketorolac 30 (inframuscular) 359 53 3.4 25 49
Paracetamol 500 561 61 35 2.2 13.3
Celecoxib 200 805 40 35 29 4.4
Ibuprofen 100 495 36 3.7 29 49
Paracetamol 1000 2759 46 3.8 34 4.4
Paracetamol 600/650 + Codeine 60 123 42 4.2 34 53
Paracetamol 650 + Dextropropoxyphene (65 m\

hydrochloride or 100 mg ans';rlaiy:;? ( ? 963 38 4.4 35 26
Aspirin 600/650 5061 38 4.4 4.0 49
Paracetamol 600/650 1886 38 4.6 39 55
Ibuprofen 50 316 32 4.7 33 8.0
Tramadol 100 882 30 4.8 3.8 6.1
Tramadol 75 563 32 5.3 39 8.2
Aspirin 650 + Codeine 60 598 25 53 41 7.4
Paracetamol 300 + Codeine 30 379 26 5.7 4.0 9.8
Tramadol 50 770 19 8.3 6.0 13.0
Codeine 60 1305 15 16.7 11.0 48.0
Placebo >10,000 18 N/A N/A N/A

When you see the huge array of NSAIDs available - how do we make a rational prescribing decision?
As a drug group the NSAIDs show many similarities. They are well absorbed orally; they are all weak
acids, they are all highly protein bound, and as such have small volumes of distribution, and all rely
extensively on renal mechanisms of excretion. Furthermore, in terms of their clinical efficacy there are
really no studies to suggest that any one agent has any superiority over another. However, where they
do differ is in terms of their half-life, and hence speed of onset.

The earliest (and now abandoned) NSAID, phenylbutazone had a half life that could extend to 170
hours - and was associated with life threatening blood dyscrasias. Some modern agents such as
piroxicam and ketoprofen have long half lives that make them suitable for one daily dosing - an
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attribute that will improve compliance and convenience in the outpatient setting. However, the long
half-life implies a longer time to onset of effects in most cases.

In the hospital setting, convenience of dosage must give way to safety, and since there is no difference
in efficacy, the safest choice of NSAID is to choose an agent with a short half life. The options here
are ibuprofen (one of the very early ones, but still the gold standard in many ways), naproxyn or
diclofenac. These agents all have half-lives in the range of 2-4 hours and are usually given on a t.d.s or
g.i.d. basis. They have a rapid onset of action and, critically, if you get into trouble with any side
effects, they can be ceased, and you can be confident that the drug will be rapidly removed from the
body.

When considering adverse effects an important, in fact the most important factor, is duration of
therapy. The serious adverse effects of NSAIDs are well known, such as gastric ulceration, impairment
of platelet function and bleeding. These are really confined to patients taking the medications on a long
term basis. That is not to say these things can occur in short term therapy, especially in a patient with
concomitant pathology, but it is unlikely. By simply restricting your prescribing of NSAIDs to 3-5
days the risk of developing a major complication is drastically reduced. Long term use of NSAIDs is
fraught with danger. Tramer, in a recent review has calculated that for every patient taking continuous
NSAIDs for more than six months, 1 patient in 1,200 will die from associated gastro-intestinal
complications.

NSAIDs and asthma

The literature would suggest that any number of from 8-20% of patients with asthma will be at risk of
NSAID induced bronchospasm, presumably as a result of increased leukotriene production. Clinical
experience however suggests otherwise. Certainly there is a distinct sub-group of patients who have a
historical triad of asthma, nasal polyps and aspirin sensitivity. In this group NSAIDs should be
avoided. However in the general asthmatic population, NSAID induced bronchospasm seems to be
rare. Because of the widespread availability of NSAIDs in the community, most people have taken
NSAIDs at some stage of their life and simple questioning as to prior exposure will guide you as to
whether NSAIDs can be used or not.

NSAIDs and orthopaedics

There is a widely held belief amongst some orthopaedic surgeons that NSAIDs should not be used in
patients undergoing spinal fusion or joint replacement procedures on account that they increase the risk
of non-union of bone and hence increase the risk of failure of fusion. These ideas sprang from studies
done decades ago, mainly on rabbits that were administered very high doses of ketorolac and then
underwent spinal fusion procedures. Those that received high dose ketorolac had a high rate of non-
union. A retrospective study in the early 1990’s also suggested that ketorolac (again in high and
multiple doses) increased the rate of non-union in spinal surgery, although there are many confounders.
The authorities at Bandolier are sceptical that NSAIDs really do have any adverse effect on bone.
However we must concede that some papers exist suggesting the opposite. Our feeling is that NSAIDs
are best avoided in spinal fusion patients but are OK when used in joint replacement patients, where as
at RNSH, the surgeons have agreed to their use.

NSAIDs and renal impairment

Prostaglandins play a negligible role in the maintenance of renal blood flow in health. However, in the
patient who is volume depleted for whatever cause the physiological response is the release of a range
of vasoconstrictor agents such as angiotensin and aldosterone. To counter these, prostaglandin
secretion to the kidney is also increased to maintain renal blood flow in the face of widespread
vasoconstriction. These are the people, including any person in the peri-operative phase, who are at
risk of renal impairment when given NSAIDs. The elderly, and those receiving mediations with renal
activity are clearly at risk. Urine output should be adequate and serum creatinine normal before
commencing NSAIDs. Lastly, the duration of treatment should not exceed three days. Following these
simple rules will almost eliminate the risk of NSAID induced renal impairment.

COX-2 INHIBITORS

These drugs have had a big impact on prescribing in the community setting, as there is little doubt that
their use is associated with reduced gastrointestinal adverse effects. They do not have any superior
analgesic effects over NSAIDs and evidence that they have reduced effects on bleeding, renal effects or
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effects on bone are less convincing. Because they provide the same level of analgesia as conventional
NSAIDs, these agents have only a minor role to play in the hospital setting. Parecoxib (Dynastat) is
approved for one intravenous dose for the relief of post-operative pain. Although it is usually given
intra-operatively, it can be given on the wards and is a useful adjunct. The only NSAID available in
parenteral form is ketorolac. Again, this agent has no superiority over other conventional NSAIDs and
should only be used where the oral agent can’t be.

TRAMADOL

When developed overseas in the 1970’s the proposed role of tramadol was to replace full opioid
agonists. Here at RNSH we have tended not to use it in that role, but rather as an adjunct in cases
where opioid analgesia (either oral or parenteral) is failing to give adequate pain relief.

It does not have a traditional opioid side effect profile and can be used in combination with opioids.
The usual dose is 100 mg g.i.d. It is doubtful whether smaller doses will produce much analgesia.
Many patients coming from home, will be using the sustained release product (Tramal SR) which they
can continue as an inpatient. Tramadol administered intravenously is associated with a high level of
nausea and vomiting and should be given slowly via a burette. Tramadol is also available as oral drops.

Much has been made of the possible interaction of tramadol with anti-depressant medication and the
development of the serotonin syndrome. While this certainly can occur, clinically it does not seem to
be a common problem. Anti-depressant medications, especially SSRI’s are so prevalent in the
community it is always best to check. Generally we try and avoid the combination unless there is a
compelling reason otherwise.

With regard to the development of the serotonin syndromes, this is really a dose related phenomena. In
order to state with certainty that a patient has developed Serotonin syndrome, the patient must exhibit
symptoms from each of the following categories (from Australian Prescriber 2003;26:62-3)

Clinical features of serotonin syndrome

Cognitive Confusion, agitation, hypomania, hyperactivity, restlessness

Autonomic Hyperthermia, sweating, tachycardia, hypertension, mydriasis, flushing,
shivering

Neuromuscular Clonus, hyper-reflexia, hypertonia, ataxia, tremor. Hypertonia and clonus

are always symmetrical and often more dramatic in the lower limbs
Management of serotonin syndrome includes ceasing the causative agent(s), and then symptom
treatment. Cyproheptadiene (Periactin), an agent with anti-histamine actions as well as being a
serotonin receptor antagonist, is often advocated for the role of symptom management in serotonin
syndrome.
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PCA

The introduction of PCA approximately 20 years ago was a turning point in pain management because
it allowed patients to rapidly titrate analgesia to their own needs. Importantly, this time-point also
coincided with the start of awareness into the high levels of pain endured by many hospital patients.
Prior to PCA, postoperative analgesia characteristically consisted of what are now considered
‘barbaric’ regimens; with sole reliance on IMI opioids administered at excruciatingly drawn-out
intervals.

EVIDENCE

PCA is considered the gold standard for opioid delivery because it so effectively matches analgesic
demand with supply. PCA’s effectiveness is evidenced by the dramatic improvements seen in
analgesia and patient satisfaction after the introduction of PCA. Although in truth, these improvements
largely reflected the hopeless inadequacy of the analgesic techniques in use prior to PCA.

It is worth acknowledging that no significant benefit in morbidity and mortality has been demonstrated
with the use of PCA (this is in actual fact not at all surprising when one considers the extraordinary
requirements of a study designed to detect such a benefit). Why it is important to acknowledge this
lack of any ‘hard’ morbidity or mortality benefit is that it means other well-considered opioid delivery
techniques can be justified - provided they are made equally effective.

AGENT OF CHOICE

Despite much mythology, there is no one opioid with the least side effects for all patients. Rather,
there seems to be individual variability in response to each opioid, such that for example morphine
might work well for one patient but not for another.

Considerations when selecting an agent for use in PCA are:

Morphine

Advantages: Morphine is a familiar agent with which most hospital staff are comfortable.

Disadvantages: Metabolite accumulation, particularly in renal failure of M-3-G and the potent M-6-
G, leading to prolongation of action.

Other: Morphine can be quite sedating. This can be either beneficial or annoying to the
patient.
The other common side-effect seen with morphine is itch (pruritus). It is important to
note that this itch is not a true allergy and is in fact just one of morphine’s known
pharmacodynamic actions (due to histamine release). The morphine itch commonly
involves the face and upper chest. Often wheal and flare will be noted in the skin
overlying the injected vein.

Usual dosing:  Adults: bolus 1.0 mg, five minutely
Paediatrics: bolus 20 mcg/kg up to maximum 1.0 mg, five minutely
Elderly: bolus 0.5 mg, five minutely

Standard strength: 60 mg in 60 mL

Fentanyl

Advantages: Common agent for PCA in Australia mainly due to the lack of an alternative opioid
for the morphine intolerant patient. Inactivity of the nor-fentanyl metabolite means
fentanyl is an agent of choice in renal failure. Fentanyl is a cognitively ‘cleaner’ drug
than morphine making its use preferable in the elderly.

Disadvantages: Fentanyl PCA is a frequent culprit of inadequate analgesia. This arises most
commonly from a failure to adequately load with fentanyl. Ideally loading should
commence intraoperatively, otherwise loading can be achieved postoperatively with
the use of a proper-sized PCA bolus dose. Correct fentanyl loading pushes the
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pharmacokinetics beyond that dictated by the short t'a - with resulting poor

analgesia - to one dictated by the much longer t'43 — and thereby facilitating

sustained analgesia.
Even when dosing is adequate there are at least two circumstances where fentanyl use has
disappointing results. These are firstly, anxious often young patients who respond better to
management with a morphine or hydromorphone PCA (presumably due to these agent’s greater
anxiolytic effects) and secondly, patients with a long period of use, usually at high doses - as seen with
burns and ITU patients. The mechanism for this is not entirely clear, but possibilities include the
development of opioid induced hyperalgesia or acute tolerance.
Caution: Particularly in the examples just given gargantuan doses of fentanyl can be consumed in a 24-
hour period. In these circumstances care needs to be taken when converting fentanyl dose to an
equivalent oral opioid. If the calculation works out to what seems to be a large and dangerous dose of
oral opioid, then it probably is! Considerable apparent under-dosing in the conversion is usually
needed in this instance to avoid over sedation upon introduction of the replacement opioid. As always,
if in doubt ask a more senior person.
Usual dosing:  Adults: bolus 20 to 25 mcg, five minutely

Elderly: bolus 10 mcg, five minutely

Paediatrics: bolus 0.3 mcg/kg, five minutely
Standard strength:600 mcg in 60 mL

Hydromorphone

Advantages: Good clean drug. Well tolerated with favourable anxiolytic actions and neglible to no
accumulation in renal failure. For these reasons, hydromorphone is the first choice
for PCA use in some centres.

Disadvantages: Unfamiliarity with hydromorphone and its correct spelling can result in confusion
with morphine and lead to dosing errors.

Dosing: Adults: bolus 0.2 mg, five minutely
(i.e. Hydromorphone is five times more potent than morphine).
Standard strength:30 mg in 60 mL

Oxycodone

Advantages: Intravenous form of well tolerated opioid. Another preferred agent in renal failure
owing to insignificant accumulation of parent drug and metabolites. Less itch than
morphine. Easy dose calculation when s