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Over 50% of patients with chronic kidney disease (CKD) experience pain, and about half of those patients rate
their pain as moderate or severe.1 This pain is associated with a lower health-related quality of life and a range
of other physical and psychosocial comorbidities. Pain has been recognized as a hard clinical outcome requiring
systematic evaluation, treatment, and further study among patients with kidney disease.2 Recent guidance from
the Centers for Disease Control and Prevention (CDC) establishes nonpharmacologic and nonopioid therapy as
first-line treatment for chronic pain, thus promoting a multimodal approach comprised of drugs from various
classes.3
Furthermore, the challenges in safely and effectively treating pain in this patient population are heightened
by the escalation in the abuse and misuse of opioids leading to a national public health crisis.4 Patients on dialysis utilize chronic opioids at a higher rate than the general Medicare population.5 Additionally, patients on dialysis with an opioid prescription were found to have an increased risk of mortality, discontinuation of dialysis,
and hospitalization compared with patients on dialysis without an opioid prescription.5
Although some medications may require empiric dose adjustment based on renal function, others warrant
careful consideration of potential risks or actual side effects. A cautious approach must be balanced with
achieving adequate pain control. Clinicians must also recognize and mitigate medication withdrawal symptoms
during dialysis, particularly with opioids and gabapentin. Acute kidney injury (AKI) can further complicate pharmacotherapy and compels the avoidance of any potentially nephrotoxic drugs to promote renal recovery. This
chapter will provide guidance regarding the approach to initiation, titration, and discontinuation of drugs for
pain management across the spectrum of kidney disease, with recommendations for choosing an agent from
each drug class. The data to support these recommendations in patients are limited, so information from pharmacokinetic and outcomes studies in patients with CKD may be extrapolated.

GENERAL APPROACH
The sparseness of outcomes studies regarding the treatment of pain in patients with CKD drives clinicians to
make decisions based on minimal data, personal experience, and patient preferences or response. However,
certain principles are common to the treatment of pain in all patients. For nociceptive pain, stepping up
therapy from nonsteroidal anti-inflammatory drugs (NSAIDs) and acetaminophen to opioids is routine practice, but should be implemented with realistic goals and conscientious monitoring.3,6 Medications targeting
sodium, serotonin, or N-methyl-D-aspartate (NMDA) receptors may be used as adjuvants in a multimodal
approach to treating pain with a neuropathic component. For patients with advanced CKD, on dialysis with
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DEMYSTIFYING DRUG DOSING IN RENAL DYSFUNCTION

meaningful residual renal function, or AKI with
possible recovery, avoiding nephrotoxic medications is imperative. In addition, decisions are typically driven by avoiding toxicities associated with
accumulation of drug or active metabolites.
When initiating new medications, potential
risks, usually sedation but sometimes more serious
neurotoxicity, should be weighed against benefits of effective pain control.1 When continuing or
titrating existing therapies, achievement of treatment goals and risk of side effects should be evaluated in the context of any changes in renal function since the dose was last addressed. The paucity
of literature regarding altered pharmacodynamics
of pain management medications in patients with
kidney disease necessitates the careful monitoring
of an individual’s response.
Patients with CKD require slow and careful
titration of renally eliminated medications
to account for potential accumulation. On the
contrary, in the setting of AKI or potential adverse
effects related to accumulation, empiric dose
adjustments or drug discontinuation may be necessary. To minimize exacerbations of pain symptoms,
patients with AKI showing signs of renal recovery
may require rapid titration to previous maintenance doses. Patients receiving intermittent dialysis should be carefully observed for pain during
dialysis; supplemental doses or short-acting agents
may be warranted to account for drug removal
during dialysis and provide relief during the period
of redistribution.
Because vascular interventions for patients
with CKD should be minimized to conserve future
dialysis access points and many patients have
comorbid conditions that may make intravenous
(IV) access challenging, considering routes of therapies is critical.7 Enteral administration is often
preferred, and sublingual or transmucosal administration can provide immediate pain relief in
situations that would otherwise require IV treatment. Furthermore, concentrated and potent therapies such as fentanyl or hydromorphone allow
for subcutaneous administration in patients with
some opioid tolerance. Other treatments may be
administered topically to avoid a larger degree of
systemic exposure, such as NSAIDs in patients
with residual renal function, or lidocaine transdermal patches to provide regional relief.1 Specific
routes, decision-making strategies, and evidence
summaries for the various medications will be
reviewed below.

••

For patients with AKI, detecting adverse
events and rapidly decreasing doses may
be required.

••

For patients with CKD, lower initiation
doses or slower titration may be
required, but empiric decreases in dose
in the absence of toxicity are likely
inappropriate.

••

Patients reporting increased pain
during or following dialysis should
have treatment regimens evaluated for
possible dialysis-related drug removal.

••

When IV access is limited, consider
topical, subcutaneous, or transmucosal
administration of opioids, NSAIDs, and
anesthetic agents.

NONSTEROIDAL ANTIINFLAMMATORY
DRUGS
NSAIDs suppress prostaglandin synthesis through
the inhibition of the cyclooxygenase (COX) enzyme
resulting in analgesic, anti-inflammatory, and antipyretic effects.8 Although NSAIDs are predominantly hepatically metabolized, use of these medications in patients with renal impairment is a
major concern due to direct nephrotoxic effects.8,9
In general, renal dose adjustments of NSAIDs are
not provided, but starting at the lower end of the
dosing range is prudent. Specific dose adjustments are provided by the manufacturers for ketoprofen, ketorolac, and meloxicam (Table 7-1).
Data regarding clearance of NSAIDs in dialysis are
limited. Due to high protein binding, it is unlikely
that they are significantly removed during dialysis, and supplemental doses are typically unnecessary.9
Interstitial nephritis, nephrotic syndrome, and
renal papillary necrosis have been associated with
NSAID use, but the nephrotoxic effects of NSAIDs
result primarily from prostaglandin inhibition
causing renal vasoconstriction, and consequently,
reductions in glomerular filtration rate (GFR).8
Volume depletion or reduced renal perfusion
further exacerbates the nephrotoxicity.8 NSAIDs
should especially be avoided in patients with AKI.

