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CRITICAL CARE
Patients requiring intensive care often suffer from acute kidney injury (AKI) (estimated incidence of 20–50%), in
addition to multiple other organ dysfunctions, requiring a careful assessment of renal function when prescribing
and monitoring therapies used in this vulnerable population.1 Although challenged by the constantly changing
renal function and renal replacement therapies seen in critically ill patients, clinicians are able to assess patient
response to therapies much quicker than in most other settings discussed throughout this book. Empiric dosing
of agents may be selected based on degree of renal dysfunction and other data presented in this chapter. In the
critically ill, the patient’s response will determine the optimal dose of these medications, which can typically be
assessed within minutes to hours of initiating these therapies. Additionally, many of the reviewed medications
exhibit a prolonged context-sensitive half-life as the infusion duration increases, regardless of the patient’s renal
function (see Table 9-1, Renal Dosing of Critical Care Medications).2

Analgesic Medications
Given the increased focus on the analgosedation approach supported by the Society of Critical Care Medicine’s
(SCCM) pain, agitation, and delirium guidelines, appropriate use of analgesics is paramount in the intensive care
unit (ICU).3 Under-dosing risks uncontrolled pain and sequelae such as chronic pain and post-traumatic stress
disorder symptoms, while overdosing results in increased sedative effects and prolonged time on mechanical
ventilation.3 Regardless of the agent selected, opioids should be titrated to an acceptable patient self-reported
pain score or behavioral pain assessment score as recommended by SCCM guidelines.3

Morphine
Morphine is one of the more problematic opioids in the setting of renal impairment. Morphine is metabolized in the liver via glucuronidation to morphine-3-glucuronide (inactive) and morphine-6-glucuronide (active).
Morphine-6-glucuronide has a stronger affinity for the opioid receptor than morphine and contributes far more
to the analgesic effect of morphine in renal insufficiency than does the parent drug.4 This potential for metabolite accumulation has led to a number of reports in the literature of toxicity with morphine prescribing in renal
failure.5,6 Although morphine may be titrated to effect with careful monitoring to avoid the excess accumulation of active metabolites, some authors have suggested avoiding morphine entirely in critically ill patients with
renal impairment.2
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DEMYSTIFYING DRUG DOSING IN RENAL DYSFUNCTION

TABLE 9-1. Renal Dosing of Critical Care Medications
Drug Class

Summary

Hemodialysis

Continuous Renal
Replacement
Therapy

Drug-Induced
Kidney Injury

ANALGESIC MEDICATIONS
Morphine (IV)

No initial dose adjustment needed for
the parent drug. However, morphine
has a potent active metabolite. The
lowest effective dose should be used
and scheduled therapy or continuous
infusion discontinued at the earliest
sign of oversedation.

Significant removal

Minimal removal

No

Hydromorphone (IV
and PO)

Dose adjustment to 25–50% of normal dose per package insert. Additionally, hydromorphone has a neurotoxic
metabolite that may accumulate in
renal dysfunction. The lowest effective
dose should be used and scheduled
therapy or continuous infusion discontinued at the earliest sign of oversedation.

Conflicting
data—most likely
removed to some
extent

No data

No

Fentanyl (IV)

No initial dose adjustment needed
for the parent drug, although potential exists for accumulation. The lowest effective dose should be used and
scheduled therapy or continuous infusion discontinued at the earliest sign of
oversedation.

Minimal removal

Minimal removal

No

Remifentanil

No adjustment needed. Medication is
titrated to effect.

Minimal removal

No data

No

Meperidine

Use is not advised in any degree of
renal dysfunction due to potential for
neurotoxic metabolite accumulation.

Minimal-to-moderate removal

No data

No

Ketamine

No dose adjustment generally needed.
Active metabolites with minimal activity.

Minimal removal

Minimal removal

No

Lorazepam

No dose adjustment needed in any
degree of renal impairment. However,
screening for propylene glycol accumulation is advised if using continuous
infusions or high doses.

Minimal removal

Minimal removal

No (unless in
the setting of
propylene glycol toxicity)

Diazepam

No initial dose adjustment needed for
the parent drug. However, diazepam
has multiple active metabolites. The
lowest effective dose should be used
and scheduled therapy discontinued
at the earliest sign of oversedation.

No data

No data

No

Midazolam

No initial dose adjustment needed for
the parent drug. However, midazolam
has multiple active metabolites. The
lowest effective dose should be used
and continuous infusions discontinued
at the earliest sign of oversedation.

No data

Minimal removal

No
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