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Apheresis is a general term for the procedure in which a patient or a donor’s blood is passed through an
extracorporeal medical device, separated into its components (plasma, platelets, red blood cells, and white
blood cells), and then returned to the patient with or without replacement of a separated component. Therapeutic apheresis comprises numerous procedures, including therapeutic plasma exchange (TPE), red blood
cell exchange, leukocytopheresis, extracorporeal photopheresis, filtration selective removal, and rheopheresis.
The primary reasons for performing TPE are to remove autoantibodies, lessen autoimmune antibody-mediated
damage, and remove molecules (e.g., toxins, medications) bound to plasma proteins.1 Because TPE is the most
commonly used form of apheresis, the focus of this chapter is on its effects on medications and potential implications on medication dosing.
In TPE, a patient or donor’s blood is passed through a medical device and the plasma is separated from
other blood components and removed without the use of a replacement solution. TPE is recommended in the
management of more than 60 different diseases, including myasthenia gravis, neuromyelitis optica, thrombotic
thrombocytopenic purpura, and Wilson disease. Additionally, TPE may be used in specific instances where a
patient has overdosed on a medication (e.g., amlodipine), been poisoned (e.g., aminita), or been envenomated
(e.g., some snakes).1

THERAPEUTIC CONSIDERATIONS
The effect of TPE on medications depends on specific qualities of the medication and its administration
and on the manner in which TPE is performed.2 Important medication characteristics that affect removal by
TPE are the medication’s protein binding and volume of distribution (Vd). Medications that are highly bound to
plasma proteins (i.e., >80%) are more likely to be present in the plasma that is removed during TPE. Similarly,
medications with a small Vd (i.e., <0.2 L/kg) are more likely to be removed to an appreciable extent during
TPE.3,4 Medications that may be removed by TPE possess different pharmacologic properties than those that
may be removed by various forms of dialysis, which is an important consideration for practitioners who may
be more familiar with the effects of dialysis on medication serum concentrations.
However, potentially, the most influential factor affecting a medication’s removal during TPE is the
time between dose administration and TPE initiation. The amount of medication present in plasma following
administration is dependent on the medication’s distribution half-life. Generally, medications will be removed to
a greater extent from the plasma if the medication has a longer distribution half-life or if TPE is initiated sooner
(i.e., within minutes to hours) rather than later after the medication is administered.2,5
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DEMYSTIFYING DRUG DOSING IN RENAL DYSFUNCTION

The effectiveness of TPE on medication removal is also dependent on TPE utilization parameters. The longer the duration of TPE
session, the greater the amount of a medication
will be removed. If successive TPE sessions are
provided, medication that still is present in the
plasma or has redistributed into the plasma from
another body site may be removed.2,5 The amount
of a medication removed during TPE correlates
strongly with the volume of plasma removed by
TPE. Unfortunately, the effects of the amount and
type of replacement fluid during TPE, when used,
remain unknown.5
Despite data demonstrating the removal of
various medications via TPE, clinicians should
recognize certain medications in which the serum
concentration does not correlate with a clinical
effect (e.g., beta-blockers) or the effect of the
medication is almost immediate (e.g., rituximab)
may see their clinical effects persist after medication removal.2 Practitioners should consider these
pharmacodynamic properties when evaluating the
effects of TPE on a medication’s concentration and
clinical utility.
A dearth of literature exists regarding recommendations for medication therapy in patients
receiving plasmapheresis. Case reports and case
series encompass the extent of the evidence
for all medications described in this chapter.
Comparisons across reports are presented whenever possible to allow for the most complete, albeit
limited, expectations of the effects of plasmapheresis on specific medications. In some cases, a toxicological focus will be presented because either
that is the extent of the data available or those
concerns exist in clinical practice. A summary of
the data and recommendations are available in
Appendix 11-A.

ANTI-ARRHYTHMIC
AGENTS

Amiodarone
Amiodarone has a wide Vd (up to 148 L/kg).
Two case reports with measured drug concentrations exist, regarding the use of TPE to treat
thyrotoxicosis and amiodarone-induced connective tissue disorder. Serum amiodarone concentrations initially decrease with TPE but quickly

re-equilibrate or even elevate as the drug in tissue
stores moves into plasma. Despite this elevation,
patients are reported to symptomatically improve,
potentially related to removal of the amiodaroneimmune complex.6,7 Additional case reports exist
describing amiodarone-induced thyrotoxicosis
managed with adjunctive TPE with some degree
of success, but no drug concentrations were
reported.8,9 TPE could be considered in patients
with severe amiodarone-induced immunodysfunction or thyrotoxicosis.

Carvedilol
An adult patient presented to the emergency
department after intentionally ingesting significant dosages of multiple medications, including
1750 mg of carvedilol.10 Following 3 hours of
cardiopulmonary resuscitation (CPR), extracorporeal membrane oxygenation (ECMO) was initiated. The patient was started on high-dose insulin
euglycemic therapy to improve cardiac function,
and TPE was provided on the day the patient
presented. The concentration of carvedilol was
reduced from 585 mcg/L prior to TPE to approximately 300 mcg/L after the first TPE session. The
concentration decreased to <100 mcg/L after the
second TPE session on day 2 of the hospitalization. Given that carvedilol is highly protein bound
(95–98%) but has a very large Vd (115 L),11 its
removal from the plasma would be expected if
TPE were initiated soon enough after ingestion
or in cases of significant overdose. The dose of
carvedilol likely requires adjustment in patients
receiving TPE, and TPE may be an additional treatment modality for patients experiencing a significant overdose of carvedilol.

Digoxin
Digoxin has low protein binding (20–30%) and
a wide Vd (7 L/kg) with extensive tissue stores.
Case series of neonates and infants undergoing
TPE in the distribution phase of digoxin (6–8 hours
after a dose) display <5% estimated total body
stores removed, with minimal change in plasma
levels from pre-TPE levels.12,13 When TPE was initiated after the distribution phase of digoxin, < 1%
of total stores were removed. Five patients with
steady-state levels of digoxin had a mean of 2.9
mcg/day removed by TPE, a total of 1.2% total
body stores.14 Despite a decrease in plasma levels

