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OVERVIEW

Introduction

Tolterodine is an anticholinergic agent used to treat urinary incontinence and overactive bladder syndrome.
Tolterodine therapy has not been associated liver enzyme elevations while only a single case report has been
published of clinical apparent acute liver injury attributed to its use.

Background

Tolterodine (tol ter' oh deen) is a synthetic anticholinergic and antispasmotic agent that inhibits muscarinic
actions of acetylcholine on autonomic nerve endings, decreasing secretions and inhibiting gastrointestinal and
bladder motility. Tolterodine increases bladder capacity and decreases bladder contractions and the frequency
and urgency of urination. Tolterodine was approved for use in the United States in 1998 and indications include
overactive bladder syndrome symptomatic with urinary frequency, urgency, or incontinence. Tolterodine is
available in tablets of 1 and 2 mg and as extended release capsules of 2 and 4 mg in generic forms and under the
brand name Detrol. The recommended adult oral dose is 2 to 4 mg daily. Common side effects are those of
parasympathetic stimulation and include dryness of the mouth and eyes, decreased sweating, headache, visual
blurring, constipation, urinary retention, restlessness, confusion and hallucinations. Rare but potentially severe
adverse reactions include acute narrow angle glaucoma, acute urinary retention, gastric retention and stasis,
neurologic symptoms and worsening of neurologic diseases, prolongation of the QTc interval, and severe
hypersensitivity reactions.

Hepatotoxicity

In multiple randomized controlled trials of tolterodine in patients with overactive bladder syndrome, serum
aminotransferase and alkaline phosphatase elevations were not common, arising in less than 1% of treated
subjects and in a similar proportion of placebo recipients. In these clinical trials there were no reports of
clinically apparent liver injury or jaundice. Since the approval of tolterodine in 1998 and its widescale use (with
more than 1 million prescriptions filled yearly in the United States), there has been only one published case
report of liver injury with symptoms and jaundice attributed to its use (Case 1). Thus, acute symptomatic liver
injury due to tolterodine must be very rare, if it occurs at all.

Likelihood score: D (possible, very rare cause of clinically apparent liver injury).
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Mechanism of Injury

The mechanism by which tolterodine might cause liver injury unknown. It is metabolized in the liver by
microsomal P450 enzymes, predominantly CYP 3A4 and 2D6. Despite this, drug-drug interactions are
uncommon. A major reason for its safety may relate to the low daily dose.

Drug Class: Anticholinergic Agents

CASE REPORT

Case 1. Mixed hepatitis arising after 18 days of tolterodine therapy.(1)

An 81 year old woman with overactive bladder syndrome developed fever, fatigue, and nausea 18 days after
starting tolterodine (2 mg twice daily). Her symptoms were initially attributed to a cold, but two days later when
she had not improved, she discontinued tolterodine. The following day, she sought medical care and was found
to have fever and abnormal liver tests including an ALT of 479 U/L, AST 301 U/L, Alk P 389 U/L, and GGT 292
U/L. She had no history of liver disease, exposures to viral hepatitis or known drug allergies. Her other
medications included flunitrazepam once daily and diclofenac a few times weekly for arthritis, both of which she
had taken for several years. Physical examination revealed mild fever (38.4°C) without rash, lymphadenopathy
or abdominal tenderness. A liver ultrasound was normal without evidence of biliary obstruction. Over the next
few days, she developed mild jaundice (bilirubin 2.4 mg/dL) and a leukocytosis and eosinophilia (8%). Because
of concern about sepsis, she was treated with ciprofloxacin for 4 days, but blood cultures were negative, and liver
tests had begun to improve. Two weeks after stopping tolterodine, she was asymptomatic and liver tests were
only mildly elevated. When seen in follow up 4 weeks after stopping tolterodine, all liver tests were normal.

Key Points

Medication: Tolterodine (2 mg twice daily)

Pattern: Mixed (R=~3.9)

Severity: 3+ (jaundice, likely hospitalized)
Latency: 3 weeks to ALT elevations and jaundice
Recovery: Within 1 month

Other medications: A benzodiazepine, diclofenac chronically

Laboratory Values

Time After Time After ALT Alk P Bilirubin Other
Starting Stopping (U/L) (U/L) (mg/dL)

Tolterodine started (2 mg twice daily)

10 days pre Normal Normal Asymptomatic
18 days 20 Fatigue, nausea, and fever

20 days 0 Tolterodine stopped

21 days 1 day 479 389  Normal

25 days 5 days 24

34 days 2 weeks 82 244  Normal Asymptomatic

48 days 4 weeks Normal Normal Normal


https://www.ncbi.nlm.nih.gov/books/n/livertox/Anticholinergics/
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Table continued from previous page.

Time After Time After ALT Alk P Bilirubin Other
Starting Stopping (U/L) (U/L) (mg/dL)

Normal Values* <40 <125 <1.2

* Imputed upper limit of normal values.

Comment

This patient was found to have symptoms of fever, fatigue, nausea and abdominal upset with a “mixed” pattern
of serum enzyme elevations 2 to 3 weeks after starting tolterodine. The aminotransferase levels were
approximately 12 times and alkaline phosphatase 3 times the upper limit of normal, and both had been normal
when tested several weeks earlier (and while on tolterodine). While the presentation and course of illness were
entirely compatible with a hypersensitivity reaction accompanied by mild hepatic injury, other possibilities were
not completely excluded. Helpful would have been mention of whether the ultrasound showed gallstones since
temporary biliary obstruction from passing a gallstone can mimic a mild and transient episode of drug induced
liver injury. In addition, follow up information on whether diclofenac was restarted without return of liver injury
would be reassuring. Diclofenac is a common cause of drug induced liver injury while tolterodine is not, this
being the only case report of liver injury due to tolterodine in the literature despite its availability and common
use for more than 25 years (more than 1 million prescriptions were filled in the United States in 2020).

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Tolterodine - Generic, Detrol”

DRUG CLASS

Anticholinergic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH


https://dailymed.nlm.nih.gov/dailymed/search.cfm?labeltype=all&query=Tolterodine
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CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Tolterodine 124937-51-5 C22-H31-N-O
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(Concise review of drugs approved for therapy of overactive bladder in the US including anticholinergic agents
[darifenacin, fesoterodine, oxbutynin, solifenacin, tolterodine and trospium] and beta-3 adrenergic receptor
agonists [mirabegron and vibegron], including clinical efficacy, safety, and costs; no mention of ALT elevations
or hepatotoxicity of any of the agent discussed).
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