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Abstract: We describe the case of a 49-year-old male who presented to the emergency
department with right-sided weakness and inability to speak. He was diagnosed with stroke
and was admitted to Qatar Rehabilitation Institute after he was treated for the acute phase
at Hamad General Hospital. As part of his management, he was started on oxybutynin 5 mg
orally twice daily for the treatment of overactive bladder. Within a week, his liver enzymes
started to increase. After a thorough medication review, oxybutynin was suspended as it was
the only suspected medication to be responsible of this elevation in liver enzymes. When
Naranjo Adverse Drug Reaction Probability Scale was used to assess the probability of an
adverse drug reaction (ADR), a score of 6 was obtained indicating a “Probable” ADR. In
conclusion, this is the first published report of oxybutynin-induced elevation in liver enzymes.
Further reports are required to highlight this probable ADR and alert all health professionals
about it.
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Introduction

Urinary incontinence (UI) after stroke has serious impacts on the individual’s function
outcome and mortality. It has a prevalence ranging from 32% to 79% on admission and
25%—-28% at discharge.'? Urge, functional, and stress incontinence are post-stroke Ul
disorders which can be improved by occupational and physical therapy interventions.>*
In patients with bladder incontinence who do not respond to nonpharmacological
intervention such as scheduled voiding and tailored fluid restriction, antimuscarinic
medications are the gold standard of pharmacological therapy, of which oxybutynin
is an example.>*

Oxybutynin has a direct antispasmodic effect and inhibits the muscarinic action of
acetylcholine on smooth muscle.” The drug has an elimination half-life of 2—5 hours and
is eliminated through liver due to it is low concentration in urine.® Common adverse
effects of oxybutynin include dry mouth, blurred vision, somnolence, constipation,
and delirium.’

An increase in liver enzymes is considered significant when both alanine amin-
otransferase (ALT) and aspartate aminotransferase (AST) are 2-3 times higher than
the baseline. The prevalence of abnormal liver enzyme was 10% in United States
according to The National Health and Nutrition Examination Survey.” Coagulopathy
and alteration in the mental status may result from rapid deterioration of the liver
function in a previously healthy individual. Moreover, acute liver failure may affect
young people and result in death.®
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Liver injury might occur because of using several medica-
tions. The incidence of drug-induced liver injury has been
reported to be between 10 and 15 per 10,000—100,000 persons
exposed to prescription medications.”!® The National Insti-
tute of Health developed a searchable database “LiverTox”
that links medications, herbs, and dietary supplements to
liver injury."!

Oxybutynin-induced increase in liver enzymes has never
been reported before; a search of the “LiverTox” database
failed to identify any report.'”> Moreover, a search in the
Canadian adverse drug reaction monitoring database has not
identified any report.'* Furthermore, a search conducted in
different databases (Medline, Embase, and Cumulative Index
of Nursing and Allied Health Literature) in August 2017 did
not identify any related reports.

This case report represents our experience of increased
liver enzymes due to the use of oxybutynin for the manage-
ment of Ul in a stroke patient.

Case presentation

This is a 49-year-old male with hypertension and chronic
kidney disease. He presented to the Emergency Department
on the 28th of March 2017 with right-sided weakness and
inability to speak. He was found to have recent acute/early
subacute infarct along left middle cerebral artery territory.

On 6th of April 2017, the patient was transferred to Qatar
Rehabilitation Institute to be enrolled in an active rehabilita-
tion program. Upon assessment, he was found to have global
aphasia, dense right-sided weakness, maximally assisted in
bed mobility and transfer, and totally assisted in activities
of daily life.

During his hospital stay, he had episodes of elevated
liver enzymes and the suspected medications (atorvastatin
40 mg orally daily and escitalopram 20 mg orally daily)
were suspended with continuous monitoring of the liver
enzymes. Liver enzymes started to decrease within few days
after the suspension but did not reach the baseline. A week
after suspending escitalopram, he was started on (oxybutynin
5 mg orally twice daily) for overactive bladder. Within
a week of starting oxybutynin, liver enzymes increased
again (Figures 1 and 2). A thorough medication review was
done by the assigned clinical pharmacist and none of his
medications was known to result in high liver enzymes. After
discussing this with the physician, oxybutynin was the only
suspected medication to be responsible of this elevation in
liver enzymes as it was the newest medication added to his
therapy, and hence, it was suspended.

ALT and AST levels during hospital stay
44 =

28/3/2017

28/3/2017 25 22
30/3/2017 22 17
7/4/2017 261 122
9/4/2017 445 207
12/4/2017 487 193
16/4/2017 398 140
17/4/2017 350 118
20/4/2017 178 52
23/4/2017 287 117
25/4/2017 358 139
29/4/2017 334 108
2/5/2017 238 56
6/5/2017 142 51
13/5/2017 203 Hemolyzed
20/5/2017 98 38

Figure | Liver enzymes levels during hospital stay.

Notes: On 7/4/2017, atorvastatin was suspended and mild decrease noted. When
liver enzymes started to increase again, on 26/4/2017, escitalopram was suspended
and they started to lower after few days. Oxybutynin was started on 6/5/2017, and
the enzymes elevated again within a week. On 15/5/2017, oxybutynin was suspended
and, in few days, a decrease in liver enzymes was noted.

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.

To rule out inflammatory, autoimmune, or any other
underlying causes, the gastroenterology team was consulted
to evaluate the case. Their primary assessment was “drug-
induced hepatitis.” Their recommendations were to stop any
suspected hepatotoxic medication and to do further investiga-
tions. These included full workup of hepatitis, hepatitis A virus
immunoglobulin M, hepatitis C virus antibody, hepatitis
E virus immunoglobulin M, antinuclear antibody, anti-smooth
muscle antibody, antimitochondrial antibody, anti-liver
kidney antibodies, and celiac profile — immunoglobulin A,
anti-tissue transglutaminase antibodies, ceruloplasmin, and
o-1 antitrypsin. All the required tests were negative and the
ultrasound of the abdomen showed normal findings. Within a
week of discontinuing oxybutynin, both ALT and AST were
decreased to values lower than 3 times the baseline.

As the patient was lost to follow-up, consent for publica-
tion of this case was not possible. However, the case details

submit your manuscript

1658

Dove

Therapeutics and Clinical Risk Management 2018:14


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

A case of probable oxybutynin-induced increase in liver enzymes

600

500

400

300

Levels in U/L

200

100

0
28/3 28/3 30/3 7/4 9/4 12/4 16/4 17/4 20/4 23/4 25/4 29/4 2/5 6/5 13/5 20/5

Dates (day/month)

| = ALT — AsT |

Figure 2 ALT and AST levels during hospital stay.

Notes: After suspending atorvastatin, on 20/4/2017, a clear drop is noted. After suspending escitalopram due to repeated elevation, on 6/5/2017, the enzymes fell again, and
oxybutynin was started on the same day. Within a week, elevation of liver enzymes occurred again, so oxybutynin was suspended on 15/5/2017 and the enzymes started to

fall reaching baseline values in the following few days.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.

have been sufficiently anonymized and approval for publi-
cation has been obtained from the organization’s medical
research center.

Discussion
Oxybutynin-induced elevation in liver enzymes is not reported
in literature. To the best of our knowledge, this is the first
published report on oxybutynin-induced elevation in liver
enzymes. The time course of oxybutynin prescription and
discontinuation and the accompanying fluctuations in liver
enzymes points out a probable adverse drug reaction (ADR).
To rate this suspected ADR, Naranjo scale was used.
Naranjo scale is an ADR probability scale which was

Table | Naranjo adverse drug reaction scale

developed in 1991 by Naranjo et al'* from the University of
Toronto. This scale consists of 10 questions that are answered
as either “Yes/No,” or “Do not know.” Different point values
(=1,0,+1 or+2) are assigned to each answer. A score of 6 was
obtained by Naranjo scale, indicating a probable oxybutynin-
induced liver injury' (Table 1).

Atorvastatin may induce idiosyncratic liver injury.
However, it is rare but can be severe.!®!” In a meta-analysis
conducted by Denus et al,*” the proportion of patients having
liver function test abnormalities was low in both groups
treated with statins and placebo (statins 1.14% vs placebo
1.05%, odds ratio: 1.26, 95% CI: 0.99-1.62, P=0.07).'8
Although atorvastatin can cause increase in the levels of

ADR probability scale

Question Yes No Do not Score
know
I. Are there previous conclusive reports on this reaction? +1 0 0 0
2. Did the adverse event appear after the suspected drug was administered? +2 -l 0 +2
3. Did the adverse event improve when the drug was discontinued or a specific antagonist was administered? +1 0 0 +1
4. Did the adverse event reappear when the drug was re-administered? +2 -1 0 0
5. Are there alternative causes that could on their own have caused the reaction? =l +2 0 +2
6. Did the reaction reappear when a placebo was given? -1 +1 0 0
7. Was the drug detected in blood or other fluids in concentrations known to be toxic? +1 0 0 0
8. Was the reaction more severe when the dose was increased or less severe when the dose was decreased?  +I 0 0 0
9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? +1 0 0 0
10. Was the adverse event confirmed by any objective evidence? +1 0 0 +1
Note: This suspected ADR is rated as “probable.”
Abbreviation: ADR, adverse drug reaction.
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AST and ALT, it was discontinued and liver enzymes
dropped accordingly before they rose again after oxybutynin
was started.

Escitalopram is considered one of the antidepressants
with least potential for hepatotoxicity.'>?! In this case, it was
ruled out as the cause of the latest elevation in liver enzymes
as the latter dropped after it was discontinued even before
oxybutynin was started.

Conclusion

Our findings suspect a correlation between oxybutynin and
elevations in liver enzymes. However, further controlled
trials are demanded to confirm this probable ADR.

Disclosure
The authors report no conflicts of interest in this work.
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