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	[bookmark: _Toc134688851]Guideline Statement



This guideline outlines evidence-based pharmacological and non-pharmacological treatment and management strategies available to Canberra Health Services (CHS) staff when caring for patients with chronic kidney disease (CKD) who experience persistent pain. Staff should use this document to guide their clinical judgement when creating an individual care plan for a patient.

[bookmark: _Toc18309914][bookmark: _Toc29901639][bookmark: _Toc35599818]Background
Patients with CKD and end stage kidney disease (ESKD) frequently have poorly controlled symptoms 1. Pain and depression are common in this patient population, with a prevalence of up to 81% 1. Patients with CKD and ESKD report pain of moderate to severe intensity in 49% of cases and this prevalence is comparable across dialysis modalities and conservatively managed patients 2. Pain can be experienced in physical, emotional, social and spiritual components, and awareness of this concept is valuable in managing persistent and complex pain. Untreated pain among people living with kidney disease negatively impacts health related quality of life (HRQOL), dialysis adherence, dialysis withdrawal, healthcare utilisation and mortality 3,4,5 and may contribute to other physical and psychosocial symptoms such as depression, anxiety and fatigue 6 (see Figure 1). 

[image: Full size image for 'Nonopioid Approaches to Pain Management in Chronic Kidney Disease']
Figure 1: Pain is associated with a range of symptom and psychosocial outcomes. Taken from Lu and Koncicki 2021 7

Studies report pain is undertreated for patients with CKD and ESKD 8,9. There is disproportionately high use of opioids in this population due to limited availability of non-pharmacological treatment options or safe non-opioid pharmacological options 10. Chronic opioid use in patients with kidney disease has been associated with increased risk of altered mental status, falls, fractures, hospitalisation and mortality in a dose-dependent manner 11. However, closely monitored long term opioid therapy may be warranted in some patients who fail to respond to other pain treatment strategies. An adequate approach to complex pain requires an understanding of the psychosocial and emotional dimensions of suffering. Depression scores among patients with CKD and ESKD closely correlates with pain scores and antidepressive therapies should be considered as supplemental treatment to any pain assessment 12. Evidence for supplemental antidepressant therapy in CKD/ESRD is sparse but local clinical experience supports the use of Serotonin Noradrenaline Reuptake Inhibitors (SNRIs) such as duloxetine and venlafaxine in this setting, with appropriate dose adjustment based on severity of renal impairment 13.  

[bookmark: _Toc18309915][bookmark: _Toc29901640][bookmark: _Toc35599819]Key Objective
To outline evidence-based pharmacological and non-pharmacological treatment, and management strategies when caring for patients with CKD who experience persistent pain. 

[bookmark: _Toc18309916][bookmark: _Toc29901641][bookmark: _Toc35599820]Alerts 
Analgesia options for patients with CKD are limited by adverse effects. 
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) are relatively contraindicated due to both renal and gastrointestinal toxicity.
Opioid-based medications and supplemental neuropathic medications are frequently associated with altered mental status, fall and fracture outcomes as well as increased risk of respiratory depression, especially where comorbid obstructive sleep apnoea is present. 
Care plans for persistent pain should include evaluation and management of contributory depression and anxiety including appropriate use of psychological therapy. 
Addiction and aberrant behaviours should be screened for and reassessed frequently where opioids are prescribed for extended periods of time. 
Longer-term (>1 week) opioid use should usually be limited to patients with either cancer pain, or those reaching the end of life. 

Back to Table of Contents
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This clinical guideline applies to CHS medical staff who are involved in the care, treatment and management of patients with severe Stage 3b-4 renal impairment (glomerular filtration rate (GFR) <30mL/min) or dialysis dependency (Stage 5). 

For the purposes of this document, the term ‘persistent’ refers to any pain syndrome persisting longer than 1 week. 
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There is consensus that the best practice approach to management of persistent (chronic) pain is through a multidisciplinary team (MDT), and addresses the physical, psychological and social components of pain14. Psychosocial interventions are supported by robust evidence from the general population as effective approaches for reducing pain severity, interference, pain-related disability and psychological distress. As such, there is a focus on “active”, non-pharmacological approaches to pain management, including patient education as a first-line approach, as well as physical and psychosocial interventions.  These interventions aim to support patient self-management, address any comorbidities, and support adherence to a pain management plan. 

There is increasing recognition that patients benefit from pain programs and that prognostic criteria are valuable in guiding the intensity of intervention 14. These programs may utilise a multidisciplinary approach and include pain and health education, physiotherapy-supervised education and exercise prescription and cognitive behavioural therapies. Patients are encouraged to prioritise functional independence above relief of pain. Evaluation of programs adopting this approach have indicated patients experience reduction in disability, altered beliefs about pain and improved pain coping strategies15. Similar programs delivered to patients experiencing persistent pain and moderate-high disability have demonstrated improvement in pain, depression, medication use and disability following four weeks of intensive intervention and difference persisted beyond one year of follow-up16. 

Allied health with appropriate skills and expertise in pain management should be referred to appropriately. The following management strategies and therapies are a guide only.  

Pain education:
Should follow an appropriate subjective assessment of the cause of pain and exclusion of malignant and tissue-damaging causes, providing reassurance that while pain may be a cause of discomfort it is not “dangerous”.
Is aimed at addressing maladaptive pain-related behaviours, promoting social interaction and physical activity.
May also be delivered by a specialist pain clinic. Pain Management Unit. Referral to CHS Pain Management unit can be done via the Digital Health Record.
May be accessed by patients at home utilising the following online pain management courses: 
Provided by St Vincent’s hospital: https://thiswayup.org.au/how-we-can-help/courses/chronic-pain/
Macquarie University: https://ecentreclinic.org/?q=PainCourse
Patients may also be directed to the following resources: 
ACI Chronic Pain website: https://www.aci.health.nsw.gov.au/chronic-pain
Arthritis Australia “build a better me” program: www.arthritisact.org.au
Arthritis Australia caters to a range of chronic conditions, not just arthritis. Patients may self-refer to Arthritis Australia: www.arthritisact.org.au Ph 1800 011 04.
 
Pain programs:
Are designed to provide comprehensive input by pain specialists and other allied health practitioners, aimed at improving function and quality of life. 
Focus on improvement in functional status as the primary goal, rather than reduction in pain scores.
May be delivered by a specialist pain service, refer to CHS Pain Management Unit as above. 

Physiotherapy and Exercise Physiology: 
Exercise training has evidence of benefit in this patient population with respect to physical function and self-reported wellbeing.17, 18 
May help reduce fear of movement and improve understanding of mechanisms of persistent pain and understanding and managing pain flare-ups. 
Practices graded exposure to activity with appropriate exercise therapy to address the secondary effects of deconditioning associated with persistent pain and activity avoidance.
Encourages patients to engage with active rather than passive pain management approaches (exercise, activity modification, pacing programs, social engagement and leisure activities, behaviour modification to avoid ‘boom and bust’ or ‘avoidance’ behaviours).
May include gait assessment and outline modification strategies and mobility aids if indicated to improve/manage symptoms.
May prescribe massage therapy if indicated and to be facilitated by a clinician experienced in caring for patients with persistent pain. Massage therapy may reduce pain and nausea as it relaxes the body however there is limited data on long term effect. If a patient is at risk of bleeding, then certain pressures or techniques should be avoided.
[bookmark: _Hlk29977686]May prescribe stretching techniques for additional benefit for the patient.
Referral may be made by contacting the ward physiotherapist (inpatients) or via the Digital Health Record referral pathway to Central Health Intake (outpatients).

Hydrotherapy: 
· Can benefit by offering reduced weight bearing activity, water resistance exercise and joint mobility exercises. For safety, hydrotherapy will usually need to be prescribed and supervised by a physiotherapist or exercise physiologist after medical clearance to participate. 
· Referral may be made via the Digital Health Record to Central Health Intake (outpatients Physiotherapy).

Occupational therapy:
May provide home modification and activity of daily living assessment.
May prescribe energy conservation strategies.
May prescribe wheelchair and activity aids if indicated for around the home or accessing the community.
Referral may be made by contacting the ward occupational therapist (inpatients) or completing the Community Health Intake form (outpatients).

Psychological therapy and relaxation techniques: 
May include mindfulness therapy and meditation strategies, cognitive behavioural therapy, acceptance commitment therapy, narrative therapy and motivational interviewing.
Should be delivered by a psychologist, social worker or other mental health professional. The delivery of these interventions may be in a group-based pain management program, or on an individual basis in the community, depending on the specific needs of the patient and availability of services.
Psychological support services are critical components of the nonpharmacological approach to pain. 
Referral may be made by contacting the clinical psychology (inpatients) or by a General Practitioner following completion of a mental health plan (outpatients).

Other non-pharmacological and non-surgical options: 
Lifestyle changes including weight management strategies which can assist to off-load weight-bearing joints.
Music therapy (community programs; patient self-referral).
Art therapy (community programs; patient self-referral).
Transcutaneous electric nerve stimulation (TENS), which is a non-invasive, inexpensive, delivery of cutaneous electrical paraesthesia that is used for chronic pain. TENS is prescribed and supervised by a physiotherapist. Study data indicates appropriate use can reduce analgesia requirement by 50% in chronic musculoskeletal pain, however a recent Cochrane review has questioned the efficacy of this therapy19. It is important to consider that patients with reduced or altered sensation may be at risk of electrical burns. 
Acupuncture is a complementary therapy available to patients without a referral. Manual acupressure combined with routine care may provide short-term symptom relief from depressive mood, fatigue and sleep disturbance in patients undergoing haemodialysis. Evidence based evaluations of other acupuncture techniques for patients with CKD are not currently available. Patients should be advised that qualified acupuncturists are required to be registered with AHPRA. 
Hot/Cold packs. Be mindful of risk of burns where patients have concurrent neuropathy and reduced temperature awareness. Hot/cold pack suitability may be discussed further with a physiotherapist.

Medical and Surgical Procedures
Pudendal peripheral nerve blocks are minimally invasive, non-surgical treatments for chronic pain. These can help in the management of chronic pelvic pain conditions such as vaginal, penile, scrotal or perineal pain.
· Coeliac plexus block for pancreatic pain. This has a recognised role in cyst-related pain in polycystic kidney disease.
· Transforaminal injections for radicular pain; patients should be informed that short-term pain relief is achievable but that long-term pain recurrence is high, although frequently responsive to repeat procedures21. 
· Discuss these interventional options with the appropriate medical consultant if indicated and refer to interventional radiology with a medical imaging request. 
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There has been a substantial increase in prescription opioid use in Australia in recent years, including prescribing for non-cancer chronic pain. However, there is very little evidence to support the use of long-term opioid therapy.
Chronic pain management should involve a combination of approaches, with an emphasis on non-pharmacological methods. If opioids are prescribed for chronic pain they should be clearly understood by the patient and the health care practitioner as only one part of management, with critical consideration of the risk: benefit ratio for each patient22. The recommended approach involves several key considerations before prescribing, clear steps for initiating therapy, a system to monitor opioid use and a strategy to cease treatment.
Analgesia should be used with the primary intention of maximising functional status and independence rather than achieving a reduction in pain scores. Prescribing analgesia is complicated not only by the lack of adequate data in this population but also high risk of complications and polypharmacy. NSAIDs are usually contraindicated in non-dialysis severe CKD due to their adverse effects on renal function. NSAIDs are relatively contraindicated in patients on dialysis due to their high risk of bleeding. The safety and efficacy of topical NSAIDs in patients with CKD and ESKD is unclear. 

The practice points listed below are to assist patient treatment and pain management:
Severe pain – seek pain specialist input and refer to Pain Management Unit as in Section 1 above.
Paracetamol should be included in all analgesic approaches unless contraindicated; do not exceed 3g per day to avoid hepatotoxicity, particularly in malnourished patients.
Systemic NSAIDs are relatively contraindicated due to both renal and gastrointestinal toxicity. Recommendations outlined by recent review suggests short-acting NSAIDS could be used short-term (</+ 5 days) in patients with CKD Stages 1-3; judiciously in patients with CKD Stage 4; and avoided in CKD 523. 
Topical NSAIDs recommended for localised musculoskeletal pain.
Favoured opiate-based analgesia in advanced kidney disease includes tramadol, hydromorphone, fentanyl, buprenorphine and methadone. 
Gabapentin or pregabalin may be considered if a neuropathic component is suspected. There is no recommendation for pregabalin in sciatica and non-neuropathic back pain12.
Antidepressants have an adjuvant role; duloxetine, venlafaxine and desvenlafaxine are preferred if weight gain is a clinical issue.
Skeletal muscle relaxants such as baclofen do not have a role in chronic pain management and are associated with severe neurotoxicty and muscle paralysis in advanced CKD and ESKD24.
Psychological therapy is a critical component of pain management.
Cannabinoids have pharmacological and pharmacokinetic properties that may offer symptom relief in people with kidney disease. Although these agents show evidence of efficacy and a reasonable safety profile in other patient populations, evidence-based prescription of cannabinoids for people with kidney disease is not currently possible25. 
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Simple analgesia should be prescribed and used on a regular basis before escalating to atypical and stronger opioids. An understanding of pain mechanism should guide the use of atypical versus stronger opioids. Refer to Figure 2 below for guidance on analgesia choice, risks and considerations when escalating.

Before these medications are commenced, patients should be educated about the risk of opioid dependency and that escalating opioid doses are usually required to maintain pain control.  

Renal supportive care guidelines favour the use of paracetamol, tramadol, hydromorphone, fentanyl, buprenorphine and methadone and endorse the use of adjuvant medications such as gabapentin and pregabalin where neuropathic pain is suspected9. However, pregabalin is ineffective in some types of common neuropathic pain, such as acute and chronic sciatica and use in this situation simply increases adverse effects, with no benefit in perceived pain26. Refer to Figure 3 for a stepwise approach to pharmacological pain management.

Simple Analgesia
Paracetamol (also known as acetaminophen as referenced in Figure 3)
Use: analgesic and antipyretic actions in the central nervous system (site of its major analgesic effect). Mechanisms involved in its analgesic effect may include inhibition of central prostaglandin synthesis and modulation of inhibitory descending serotonergic pathways. The antipyretic effect is probably due to reduced production of prostaglandins in the hypothalamus. Paracetamol has negligible anti-inflammatory effects. Extensive first-pass metabolism in the liver. 
Adverse effects: Excellent safety in therapeutic doses justifies recommending it as the first-line analgesic for mild to moderate pain. Used to reduce the overall daily doses of opioids required. Accumulation and toxicity are possible in the setting of advanced age or malnutrition and justifies dose reduction in these settings. Note: can be used in liver disease provided liver function is stable. 
Dose: 1g every 6 hours; maximum dose 3g daily in malnutrition and elderly patients. 

Atypical Opioids
Tramadol
Use: is a widely used mild opioid. The main advantage is that it does not require special authority for chronic prescribing. It is ineffective for severe pain. Tramadol and its active metabolite are renally excreted. Its metabolism can vary unpredictably depending on an individual’s cytochrome P450 genetic profile. Tramadol also has multiple drug interactions that may result in serotonin syndrome or seizures. Tramadol is removed by dialysis and may require redosing following completion of a dialysis session.
Adverse effects: include delirium and hyponatraemia. Its adverse effects prevent larger doses being used and dose reduction is necessary in chronic kidney disease. Its use is discouraged in the setting of end stage renal failure. Recommend extreme caution and reduced doses, with preferable avoidance. Other opioid analgesics should not be used concurrently due to the potential for drug interactions.
Dose: Preferably avoid. 
eGFR 10-30mL/min: 50-100mg twice daily
eGFR <10mL/min 50mg twice daily. 
Administer after dialysis. 

Tapentadol (Palexia)
Use: has a particular role in elderly patients who are opioid naïve in the setting of neuropathic pain. Like tramadol, tapentadol relies on a unique and possibly synergistic mechanism of action and does not work like conventional opioids. These agents are promoted by the general pain literature as well as the Renal Supportive Care literature for their safety profile. These agents have not only been found to effectively relieve pain but are also well tolerated and have a decreased risk of adverse events compared to conventional opioids. They appear to be less well liked by people who abuse opioids and appear to discourage aberrant opioid behaviour 
[bookmark: _Hlk134601709]Adverse effects: As with other opioid agents, respiratory depression, drowsiness and GI side effects including nausea/vomiting and constipation are possible. Attention to dental care is necessary in longterm use due to elevated risk of dental caries. 
Dose: 
Immediate release preparation: 50mg every 8 hours
Controlled release preparation: 50mg once or twice daily 
Dose according to eGFR: if <10 mL/minute, use a lower starting dose and/or increase dosage interval; titrate dose carefully.
Opioid rotation and conversion doses are not well established. Current recommendation suggests 100mg tapentaol is equivalent to 30mg oral morphine. When changing opioids, recommend commencement at half the suggested equivalent dose and titrate according to response. 

Buprenorphine 
· Use: Buprenorphine is a partial opioid agonist with a “ceiling effect” that reduces both risk of respiratory sedation and overdose. As a result, it is also frequently ineffective for severe pain. Metabolism occurs via the bile duct; it requires no dose reduction in CKD and is not removed by dialysis. Buprenorphine patches may be safer than fentanyl patches in the elderly, when there is concern that the patient might not tolerate even the lowest dose fentanyl patch. Will often require use of a rapid acting oral opioid for breakthrough pain. Heat increases the release of buprenorphine from the patch. Avoid exposure to external sources of heat such as electric blankets and hot baths and monitor for increased risk of adverse events in the context of fever.
Adverse effects: Increased risk of seizure in epilepsy, CNS infection and head injury. Localised skin reaction to patch preparation is common. As with other opioid agents, respiratory depression, drowsiness and GI side effects including nausea/vomiting and constipation are possible. Attention to dental care is necessary in longterm use due to elevated risk of dental caries.
Dose: 
Starting dose 5mcg/hour patch in opioid naïve; change patch every 7 days. 
While IV preparations are removed by dialysis, a patch can be administered regardless of dialysis schedule. 

Strong Opioids  
[bookmark: _Hlk134603626]Evidence does not support the use of opioids in chronic pain. Long term use of opiates is associated with opioid-induced hyperalgesia leading to refractory pain and dose escalation and high probability of opioid-related adverse outcomes. The co-prescription of opiates and benzodiazepines increases the risks of causing altered mental status, falls and fracture in those patients requiring dialysis11. Despite its improved safety profile in CKD and ESRD, oral fentanyl use in Australian outpatient settings is limited by its lack of availability on the PBS for non-cancer pain. Opiate prescription is associated with diminished cognition, performance status and a reduced quality of life. Additionally, opioids are recognised to contribute to respiratory depression - both obstructive and central sleep apnoea events. Opioids have a high potential to result in addiction (See Attachment 1: Opioid Risk Tool). 

Oxycodone
Use/Action: Frequently used in inpatient and ambulatory settings. The elimination half-life of oxycodone is lengthened in uremic patients. Excretion of metabolites is severely impaired in CKD. 
Adverse effects: Frequently associated with reduced level of consciousness, respiratory depression, GI side effects including anorexia, nausea, vomiting and constipation. 
Dose: 
Lower doses should be used in patients with renal impairment. Starting doses for opioid naïve patients should be 2.5-5mg every 4-6 hours and monitor for efficacy and toxicity. 
Removed by dialysis; additional doses may be required following a dialysis session. 
Commence immediate release for acute pain qid; once pain under control can switch to modified release preparation.

Morphine
Use/Action: Frequently used in acute pain settings, morphine is a suboptimal choice for persistent pain in CKD. Metabolised by the liver to morphine-3-glucuronide (M3G) (55%), morphine-6-glucuronide (M6G) (10%), and normorphine (4%). All metabolites are excreted by the kidneys, and may increase the risk of adverse events, including hyperesthesia/allodynia and itch. 
Adverse effects: Frequently associated with reduced level of consciousness, respiratory depression, GI side effects including anorexia, nausea, vomiting and constipation. 
Dose: Recommend avoidance in advanced CKD.  

Hydromorphone 
Use/Action: Appropriate analgesic choice for persistent pain in CKD. Metabolized in the liver to hydromorphone-3-glucuronide (36.8%), dihydromorphine (0.1%) and dihydroisomorphine (1.0%), as well as small amounts of hydromorphone-3-sulfate, norhydromorphone, and nordihydroisomorphone. All metabolites are excreted renally, along with a small amount of free hydromorphone. In severe renal failure (GFR<30ml/min) plasma concentration is increased fourfold. It is recommended lower starting doses for moderate renal failure, as well as an increased dosing interval for severe renal failure, and close monitoring for both groups. The 3-glucuronide is reported to have no analgesic activity, but does accumulate in renal failure, its ratio to hydromorphone increasing from 27:1 in patients with normal renal function to around 100:1 in a patient with impaired renal function. It is felt to be responsible for neuroexcitation including agitation, confusion, and hallucinations. Despite this concern, use of hydromorphone is endorsed by the Australian and New Zealand Society of Nephrology (ANZSN) Renal Supportive Care Guidelines as it is felt to be safer than morphine and oxycodone. 
[bookmark: _Hlk134602386]Adverse effects: As with other opioid agents, respiratory depression, drowsiness and GI side effects including nausea/vomiting and constipation are possible. Attention to dental care is necessary in longterm use due to elevated risk of dental caries.
Dose: 
Starting doses in opioid naïve patients should be 0.5-1mg orally, every 4-6 hours or 0.25-0.5mg subcutaneously, every 4-6 hours and monitor for efficacy and toxicity.
Timing of dose regardless of dialysis schedule as active analgesic component not dialysed. 
· All strengths of the long-acting hydromorphone formulation Jurnista will be discontinued in Australia from 30 April 2023. It is recommended that patients currently utilising Jurnista undergo supervised opioid conversion using a conversion tool (e.g., Australian and New Zealand College of Anaesthetists Opioid calculator, available at http://www.opioidcalculator.com.au/). Specialist advice should be sought if there is limited experience in opioid conversions. 

Fentanyl
Use/Action: Appropriate choice of analgesia for persistent pain in advanced CKD. Fentanyl is accepted as the safest opioid to use in the context of renal impairment however its short half-life can prove impractical. Longacting patch reparation is available. Buccal fentanyl is not currently available for outpatient non-cancer pain based on PBS restrictions. Fentanyl is metabolized in the liver primarily to norfentanyl (99%), with smaller amounts of despropionylfentanyl and hydroxyfentanyl, and also some duodenal metabolism to norfentanyl. 
[bookmark: _Hlk14707188]Adverse effects: Patches have impaired absorption in cachectic patients, perspiring patients or patients with low serum albumin. Heat increases absorption from patch. Believed to induce less constipation than other opioids. As with other opioid agents, respiratory depression, drowsiness and GI side effects including nausea/vomiting and constipation are possible. Attention to dental care is necessary in longterm use due to elevated risk of dental caries.
Fentanyl can be continued at usual doses and do not require adjustment for haemodialysis regime. 
Dose: 
Starting doses in opioid naïve patients should be 25-50mcg subcutaneously, every 1 hour and monitor for efficacy and toxicity. 
Generally, Fentanyl patches take 3-6 days to reach steady state with onset of effect 12-24 hours after application. In patients who find that the effect wears off before the end of the third day, the patch can be changed to every two days.
Not dialysed: dose timing regardless of dialysis schedule

Methadone 
Use/Action: appropriate choice of analgesia in persistent pain in CKD and has a particular role in interrupting a cycle of increasing tolerance, toxicity and pain. The time to reach steady-state concentrations following a change in dosage may be up to 12 days. Dose conversion ratios from other opioids are not static but are a function of previous opioid exposure. The potency and half-life vary unpredictably between patients. Methadone is a rapidly absorbed opioid and is an agonist at mu and delta opioid receptors. It may also act as an antagonist at N-methyl-D-aspartate (NMDA) receptors and blocks the re-uptake of serotonin and noradrenaline, all of which are important in the physiology of pain – this may give an advantage in neuropathic pain. Methadone and its metabolites do not accumulate in kidney disease, and it is not removed by dialysis, thus no dose adjustment is required in outpatient population. Dose reduction is necessary in liver failure. Methadone is metabolised by CYP2D6, 3A4, 1A2 – hence beware of drug-drug interactions. Methadone is associated with prolonged QTc, as shown on an ECG, at doses >100mg per day. Because it can prolong the QTc interval, electrolyte abnormalities such as hypo/hyperkalaemia or hypo/hypermagnesaemia that are frequently present in kidney disease may exacerbate its arrhythmic potential. It should only be prescribed with experienced specialist supervision. If stable phase, consider rotating methadone to other opioid, but in complex pain opioid rotation can cause worsening pain and adverse effects/hyperalgesia.
Dose: seek specialist pain consultation.
Not dialysed: dose timing regardless of dialysis schedule.



	Medication
	% excreted in urine
	T ½ normal (h)
	T ½ ESKD & Dialysis
	Haemodialysis
	Peritoneal Dialysis
	Comments

	Paracetamol
	<5
	1-4
	Unchanged
	dialysed
	Unknown behaviour
	Safe

	Fentanyl
	<7
	2-7
	Possibly increased
	Not dialysed
	Not dialysed
	Inactive metabolites considered safe

	Buprenorphine
	Minimal
	30
	Unchanged
	Not dialysed
	Not dialysed
	Considered safe

	Methadone
	15-60
	13-47
	Unknown
	Not dialysed
	Not dialysed
	Considered safe

	Oxycodone
	<19
	2-4
	3-5
	Dialysed
	Unknown behaviour
	Case reports of toxicity: reasonably safe if monitored

	Hydromorphone
	6
	2-5
	3.2 dialysis; 5.9 non-dialysis
	H3G dialysed
	Unknown behaviour
	Generally considered to be safe Monitor carefully

	Tramadol
	90 (30% unchanged, 60% metabolites)
Unpredictable profile
	6
	11
	Dialysed
	Unknown behaviour
	Administer after dialysis
eGFR 10-30: 50-100mg BD eGFR <10: 50mg BD

	Codeine
	0-16
	2.5-4
	13-18.9
	Not dialysed
	Unlikely dialysed
	Metabolised to morphine. Not recommended

	Morphine
	10
	2-3
	Unchanged
	Not dialysed
	Not dialysed
	Rapid accumulation of metabolites. Not recommended


Figure 2: Analgesia choice, risks and considerations when escalating. Based on Davison S et al 2014.9
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Figure 3: Pharmacological management of pain in patients with advanced CKD: a stepwise approach. From Davison 2019 CJASN27.
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These pharmaceutical drugs are used in conjunction with another form of therapy for effective treatment. These agents are of utility in persistent pain of neuropathic or vascular aetiology, thus an understanding of pain aetiology is important to guide usage. Refer to Figure 4 below for a summary of four more commonly prescribed adjuvants, and their considerations.

Amitryptyline 
· Action/use: useful in chronic pain states, including neuropathic pain (independently of their mood-altering effect). Increases concentration of noradrenaline & serotonin in the synapse, thereby inhibiting pain pathways. 
Side effects: include sedation, weight gain, orthostatic hypotension, anticholinergic effects (dry mouth, blurred vision, constipation, urinary retention), and can lower seizure threshold. Beware of serotonin syndrome. Good efficacy but considerable side effect burden in elderly and sparse evidence in renal impairment.  
Dose for analgesic effect is 10-25mg, increasing to a maximum of 75-100mg nocte. 

Duloxetine 
Action: Half-life is 12 hours, metabolised by CYP2D6 & 1A2. Efficacy as good as TCA but more favourable side effect burden. 
Side effects: Most common side effect is nausea.  Usually weight neutral. Has additional specific indications in anxiety disorder and for diabetic neuropathic pain. Need to withdraw over 2 weeks. 
Dose: Use lower dose of 30mg once daily in renal impairment (up to 60mg daily). 

Gabapentin 
Action: Structural analogue of gamma-aminobutyric acid (GABA) and mechanism involves modulation of VG calcium channels, thereby allowing less calcium into neuron and reduction of neurotransmission. Adjuvant targeting neuropathic pain, as well as uraemic pruritis and restless leg syndrome. Half-life is five to seven hours but prolonged in renal disease. Renally excreted unchanged. 
Side effects:  blurred vision, sedation and weight gain.
Dose:  Commence at 50mg nocte (open the capsule and halve the contents – note this may have implications for patients in nursing home setting where enrolled nurses are not endorsed to do this) or 100mg nocte on alternate/dialysis days. Maximum dose is 300mg nocte in dialysis patients.

Pregabalin 
Action: Same mechanism of action as gabapentin but with a more predictable absorption profile (linear pharmacokinetics) 
Side effects: Same adverse effects as gabapentin. Valuable adjuvant targeting neuropathic pain. 
Dose: Commence at low doses e.g., 25mg nocte. 


	Medication
	% excreted in urine
	T ½ normal
	T ½ ESKD & Dialysis
	Haemodialysis
	Peritoneal Dialysis
	Comments, Maximum dose

	Amitryptyline
	<2
	9-25
	Unchanged
	Not dialysed
	Not dialysed
	No dose reduction required 

	Duloxetine 
	<1
	8-17
	Unchanged
	Not dialysed
	Not dialysed
	Start at 30mg or less, up to max 60mg

	Gabapentin
	~100
	5-7
	52-132
	Dialysed
	Possibly dialysed
	eGFR 15-30: 300mg BD
eGFR<15: 300mg Daily
Dose post dialysis

	Pregabalin
	92-99
	5.6.5
	Increased
	Dialysed (50% in 4 hours)
	Dialysed
	Similar to gabapentin. 
eGFR 15-30: 150mg daily
eGFR<15: 75mg Daily
Can give supplementary dose post dialysis


Figure 4: Summary of most commonly prescribed adjuvants and considerations. Based on Davison S et al 20149.

Venlafaxine  
Action: inhibits serotonin reuptake, and is a noradrenaline reuptake inhibitor at higher doses, weak dopamine uptake inhibitor. Has a particular role in anxiety and panic disorders. 
Side effects: Main side effects are nausea and anorexia. Often results in a rise in blood pressure.
Dose: reduce by 50% if GFR <30mL/min (maximum dose 150mg daily). Taper dose down when ceasing.

Clonidine 
Action: alpha2-adrenergic agonist, is a centrally acting antihypertensive. Centrally acting agonist at alpha2 adrenoreceptors & imidazoline receptors, it reduces BP by reducing sympathetic tone. It is used in neuropathic pain in combination with opioids and local anaesthetics (usually via intrathecal administration). The oral and SC routes can also be used. 
Side effects: include sedation, hypotension and dry mouth are common. Abrupt withdrawal of clonidine can be associated with sympathetic overactivity, with tremor, sweating and hypertension occurring 12 to 36 hours after the last dose, hence withdraw gradually, over at least 7 days. 
Dose: Start 50mcg twice daily and up titrate to 100mcg twice daily after 3 days. No dose reduction required in renal impairment. 

Nifedipine
Action: Calcium Channel Blocker. Acts as arteriolar smooth muscle relaxant. Helpful in tenesmus especially if spasms and vascular-related pain (e.g. steal syndrome). 
Adverse effects: include hypotension, headache and fluid retention. 
Dose: No dose reduction is required in renal impairment, but recommend commencing at low doses e.g. 20-60mg SR once daily. 

Carbamazepine 
Action/use: indicated for trigeminal neuralgia and may be of use in diabetic neuropathy (unlicensed). It is metabolised extensively by the liver and requires no dose adjustment in renal impairment. 
Adverse effects: Contraindicated in bone marrow disorders including cytopenia and porphyria. May increase risk of seizure. Risk of severe skin reaction including Stevens-Johnson Syndrome. CNS and GI toxicity is common including dizziness, ataxia, diplopia, dry mouth, nausea, vomiting and constipation. 
Dose reduction is not required in kidney disease. 

Topiramate 
Action: has a role in prophylaxis of migraine headache. It acts to stabilise presynaptic neuronal membranes by blocking voltage-dependent sodium channels, thereby enhancing the activity of GABA on postsynaptic chloride channels. 
Adverse effects: include somnolence, dizziness and fatigue. It may precipitate metabolic acidosis and nephrolithiasis. 
Dose: requires 50% dose reduction in patients with advanced renal impairment (GFR <20ml/min). It is removed by dialysis and patients undergoing haemodialysis may require a supplemental dose at the end of dialysis session.    

Verapamil 
Action: has an accepted role in prophylaxis of cluster headache. It is metabolised extensively by the liver and requires no dose adjustment in renal impairment. 
Adverse effects: Contraindicated in bradycardic states including sick sinus syndrome, second- or third-degree atrioventricular block, accessory conduction pathway and hypotension. Constipation is common
Dose: no dose adjustment required in CKD but lower starting doses recommended in elderly patients. 

Lidocaine 
Use/Action: Reversibly interrupts impulse conduction in peripheral nerves and stabilise excitable cell membranes by blocking sodium channels, thus inhibiting depolarisation. Limited role in outpatient setting but the 5% patch - Versatis has a role in the treatment of localised peripheral neuropathic pain and pressure injury (stage 1). In the setting of shingles, rash should be healed before administration of patch. 
· Adverse effects: Systemic adverse effects are unlikely when used at the recommended maximum dose of three patches applied for 12 hours per day. The patch should be avoided in patients with severe hepatic dysfunction. Apply to dry, non-irritated skin. Toxicity is increased by heat. Avoid exposure to external sources of heat such as electric blankets and hot baths and monitor for increased risk of adverse events in the context of fever. Site reaction may occur with use of patch. 
Dose: 5% patch. Patches may be cut to fit the region. Apply for 12 out of 24 hours, timed to when pain is most severe. Regularly reassess dose required for pain relief (number of patches and duration of wear) and cease use if no benefit apparent after 2-4 weeks. 

Benzodiazepines 
Action: act by potentiating the action of GABA at the GABA-A receptor, causing inhibitory effects on the CNS. They are effective in acutely relieving anxiety symptoms and can help induce sleep. They have a particular role in pain related to muscular spasm and myoclonus. 
Adverse effects: include impaired cognitive performance and judgement with implications for driving. They carry a high risk of addictive and aberrant behaviour. Benzodiazepine use in CKD is associated with diminished cognition, performance status and a reduced quality of life. Increased risk of toxicity when co-prescribed with opiates in patients with advanced kidney disease. 
Back to Table of Contents
	[bookmark: _Toc134688857]Section 5 – Opioid safety



Signs of opioid toxicity should be assessed regularly and include myoclonic jerks (early sign), respiratory depression, high opioid sedation score, pinpoint pupil (poor discriminator), impaired cognitive function, allodynia/hypersensitivity, vivid dreams and agitation. Clinical staff involved in the prescribing and administration of opioid medication should be aware of these signs of toxicity for all patients.  

Opioid Sedation score:	0 – wide awake
1 – easy to rouse
2 – easy to rouse, but cannot stay awake
3 – difficult to rouse.

Aim to keep the sedation score <2. A score of 2 represents early respiratory depression and clinical intervention should be considered as per MEWS procedures. Refer to Vital Signs and Early Warning Scores – The Canberra Hospital Inpatients Procedure.
Consider altering medication regime in the event of an Opioid Sedation score of 2+. 

Opioids and Driving
There is little direct evidence that opioid analgesics such as hydromorphone, morphine or oxycodone have direct adverse effects on driving behaviour. Cognitive performance is reduced early in treatment, largely due to their sedative effects, but neuroadaptation is rapidly established. Current evidence suggests that patients on a stable dose of an opioid are not at increased risk of impaired driving behaviours This includes patients on buprenorphine and methadone for their opioid dependency, providing the dose has been stabilised over some weeks and they are not abusing other impairing drugs. Driving at night may be a problem due to the persistent miotic effects of these drugs reducing peripheral vision.

Opioid adverse effects and the endocrine system
Long-term use of opioids is associated with inhibition of the hypothalamic pituitary axis leading to menopausal state, reduced testosterone level, weight gain and reduced libido. 

Opioid Treatment Agreement
An agreement will be developed with the patient and the treating team to educate and outline the need for maintaining the correct dosage (See Clinical Forms Register Form 75550: Opioid Treatment Agreement). CHS endorse the use of an opioid treatment agreement that emphasises functional performance and an MDT approach to pain management. This should be signed by the patient and GP or specialist prescriber when commencing opiates and constrains a patient to a single GP and pharmacy, formalises the commitment to prescribed dose and discourages unsanctioned dose escalation. 

Opioid Assessment Tool – the 6 A’s 
We recommend the use of the 6 A’s to guide management when reviewing any patient with chronic opiate prescription:

Activity
What progress has been made in the patient’s functional goals?
Sitting tolerance
Standing tolerance
Walking ability
Ability to perform activities of daily living.

Analgesia
How does the patient rate the following over the last 24 hours?
Average pain
Worst pain.
e.g. on a scale from 0 to 10 where 0 = no pain, 10 = pain as bad as you can imagine
How much relief have pain medications provided? e.g. 10%, 20%, 30%.

Adverse effects
Has the patient experienced any adverse effects from medication (e.g., constipation, nausea, dizziness, drowsiness)?

Aberrant behaviours
Has the patient been taking medication/s as prescribed?
Has the patient exhibited any signs of problematic behaviours or medication abuse/misuse?
Signs of drug and alcohol use
Unsanctioned dose escalations
Has the patient reported lost prescriptions or requested early repeats?

Affect
Have there been any changes to the way the patient has been feeling?
Is pain impacting on the patient’s mood?
Is the patient depressed or anxious?

Accurate records
Document the initial evaluation and each follow up, including current pain medication and any changes to the management plan.
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A limited number of pain syndromes are unique to patients with certain renal conditions or undergoing dialysis therapies. 

Vascular steal syndrome
Pain in the distal extremities due to blood flow diversion in the context of a proximal fistula and peripheral vascular disease. Can be identified by the 6 P’s of compromised vascular supply: 
pain
pallor
pulselessness
paraesthesia
poikilothermia (cold to touch)
paralysis. 
Requires urgent vascular surgical review. Nerve conduction studies may be helpful to distinguish from nerve entrapment syndromes. Analgesic strategies include verapamil and neuropathic agents. 

Polycystic kidney disease
Pain is frequently due to cyst enlargement within the abdomen or due to complicating infection, stone disease or haemorrhage. Evidence supports the approaches of radiologically guided cyst aspiration, laparoscopic cyst decortication and celiac plexus block. Nephrectomy may be considered in dialysis-dependent patients. Persistent intractable cyst-related pain may require an analgesic approach as described above.

Dialysis-related headache 
Affects an estimated 48% of dialysis patients. The aetiology remains unclear. It typically occurs in the latter half of a dialysis session and can contribute to dialysis non-attendance and truncated sessions, which likely compound the problem. It is associated with elevated pre-dialysis blood pressure and rapid reduction in uraemic solutes, suggesting cerebral oedema may be implicated. It is postulated that elevated calcium and phosphate in addition to reduced serum magnesium precipitate cerebral vasoconstriction and an inability to autoregulate. There are no specific guidelines on the management of interdialytic headache. 
Strategies to reduce the incidence of dialysis-related headache include individualisation of dialysate sodium concentrations, increased dialysate magnesium, appropriate blood pressure intervention, and, where intradialytic hypotension is evident, the appropriate use of midodrine. Slower, longer dialysis sessions or shorter but more frequent dialysis sessions may also be used. A trial of topiramate is indicated if there are concurrent migrainoid features. 

Peripheral neuropathy 
Peripheral neuropathy is common in people with kidney disease, either as sequelae of kidney disease itself, or a reflection of comorbidities (diabetic neuropathy, stroke and neurological disease, post-chemotherapy syndrome, vitamin C deficiency). Management strategies should include attention to relevant nutritional and metabolic contributors (glycaemic control, thyroid disease, vitamin C and B6 and folate deficiency) and exclusion of nerve entrapment syndromes. Refer to section on adjuvant analgesia agents. Lignocaine patches and capsaicin creams may be used as second-line agents7. 

Uraemic pruritis 
Mechanisms driving uraemic pruritis remains poorly understood, implicating impaired clearance of uraemic solutes, disordered mineral bone disease and hyperparathyroidism. Newer hypotheses have focussed on opioid-receptor derangements. Xerosis is frequently coexisting and will exacerbate symptoms. There is limited evidence to support the use of antihistamine therapy for use in uraemic itch28. A stepwise approach is suggested starting with review of medications that might exacerbate itch, nutritional contributions (see above), topical emollients and heat avoidance. Use of capsaicin cream, gabapentin/pregabalin and kappa-opioid agonists are supported by Cochrane review-level evidence28. More recent evidence suggests that Mirtazapine may also offer symptom relief29. Evidence supporting use of UV-B phototherapy is limited. 
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Outcome
· Patients with chronic kidney disease experiencing chronic ongoing pain utilise appropriate analgesic agents to manage their pain with appropriate oversight and review. 

Measures
· Review of cases of pain medication-related harm at Renal Morbidity and Mortality Meetings. 
· Annual review of clinical incidents relating to pain medication for dialysis patients.
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Policies
Nursing and Midwifery Requirements for Practice
Informed Consent (Clinical) 
Medication Handling

Procedures
Infection Prevention and Control Procedure
Patient Identification and Procedure Matching
Haemodialysis and Plasma Exchange for Adults 
Intermittent Haemodialysis
Peritoneal Dialysis

Guidelines 
Fasting Guidelines – Elective and Emergency Surgery

Legislation
Health Records (Privacy and Access) Act 1997
Human Rights Act 2004
Work Health and Safety Act 2011
Carers Recognition Act 2021
Medicines, Poisons and Therapeutic Goods Act 2008

Other
•      Australian Charter of Healthcare Rights
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CYP3A4, 2D6, 1A2: Cytochrome P
Persistent pain: Any pain condition that lasts longer than 1-week duration
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Chronic kidney disease, dialysis, pain, persistent, analgesia, opioids
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Attachment 1: Opioid Risk Tool

Disclaimer: This document has been developed by Canberra Health Services specifically for its own use.  Use of this document and any reliance on the information contained therein by any third party is at his or her own risk and Canberra Health Services assumes no responsibility whatsoever.
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