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ABSTRACT

Hiccups are a spasmodic contraction of the diaphragm and usually transient
phenomenon that affects nearly everyone. When hiccups develop, the patients are
administrated antispastic agent, such as balcofen. Baclofen is widely used for the
treatment of this spastic movement disorders. Also, baclofen is a gamma-aminobutyric
acid (GABA) derivative that induces presynaptic motor neuron inhibition and produces a
central antispastic response. Baclofen toxicity is rare and has been reported with
intrathecal pump and orally administered baclofen, particularly in patients with poor renal
function. Herein, we report two cases of encephalopathy in hemodialysis and peritoneal
dialysis patients who received low doses of baclofen for persistent hiccups. We suggest
that, in patients with chronic kidney disease (CKD), baclofen should be avoided or
started at a low dose. If the renal insufficiency patient develops toxic baclofen-induced
encephalopathy, hemodialysis may be the proper treatment to improve clinical
symptoms.
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1. INTRODUCTION

Baclofen is a gamma-aminobutyric acid (GABA) derivative that induces presynaptic motor
neuron inhibition and produces a central antispastic response [1]. Baclofen is eliminated
mostly by the kidney. The elimination half-life of baclofen is 2 to 6 hours for therapeutic oral
doses in healthy volunteers and elderly patients [2] but half-life increases with renal
insufficiency [3] Baclofen is widely used for the treatment of spastic movement disorders.
Baclofen toxicity is rare and has been reported with intrathecal pump and orally administered
baclofen, particularly in patients with poor renal function. Few cases of baclofen-induced
neurotoxicity have been reported in patients with renal insufficiency treated for hiccups.
These patients received high doses of baclofen [4]. Herein, we report two cases of
encephalopathy in dialysis patients who received low doses of baclofen for persistent
hiccups. And the patients were recovered mentality after treatment of hemodialysis.

2. CASE REPORT
2.1 Casel

A 71-year-old man was admitted to our hospital for arteriovenous fistula (AVF) formation
surgery. His past medical history included 30 years of diabetes and hypertension. One
month before admission, he was diagnosed with stage 5 chronic kidney disease (CKD). He
had been started on baclofen 10 mg 3 times for one day. The patient presented 3 days after
baclofen treatment with mental deterioration. Neurological examination did not reveal signs
of localization. Vital signs were 130/80 mmHg blood pressure, 78 times per minute heart
rate, 18 times per minute respiration rate and 36.2°C body temperature. His blood sugar was
within normal limits. Laboratory tests showed 9.8 g/dL hemoglobin, 23600/uL leukocytes,
188000 uL platelets, 53 mg/dl blood urea nitrogen, 7.6 mg/dL creatinine, 139 meg/L sodium,
3.3 meq/L potassium, 95 meg/L chloride, 6.9 mg/dL calcium, 5.1 mg/dL phosphorus, 1.9
mg/dL magnesium, 11 IU/L AST, 15 IU/L ALT and 1.3 mg/dL total bilirubin. Blood gas
analysis revealed 7.421 pH, 75.7 mmHg PaO, 35.4 mg PaCO, 22.5 mmol/L HCO; and
95.5% oxygen saturation. The finding of electroencephalography (EEG) was normal. Brain
computed tomography (CT) without radio-contrast did not show acute findings (Fig. 1).
Baclofen was stopped and hemodialysis was started via permanent catheter through the
right subclavian vein approach. Hemodialysis was performed immediately to eliminate
baclofen and the patient received 2 times (total 8 hours) hemodialysis. The consciousness of
the patient returned completely after 2 times (total 8 hours) hemodialysis were completed.
Serum baclofen concentration was not estimated because serum baclofen analysis was not
possible. Finally, the patient received arteriovenous fistula formation and has been treated
with hemodialysis.
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Fig. 1. Non-enhanced computed tomography (CT) of the brain in hemodialysis patient
showed no recent hemorrhagic evidence was seen

2.2 Case 2

A 35-year-old woman was transferred to our unit presenting with mental deterioration. She
was diagnosed with stage 5 chronic kidney disease (CKD) and had been treated with
peritoneal dialysis for 3 years. Three days before admission, she was started on baclofen 10
mg twice a day for a right rib fracture. On admission, she was sent to a local hospital with
symptoms with mental deterioration. There were no focal neurologic signs. The patient was
transferred to our emergency department. Her vital signs were unremarkable (blood
pressure 130/80 mm Hg, pulse 80/min, temperature 36.4°C and pulse oxygenation 98%).
Laboratory data were WBC count 10700 /uL, Hemoglobin 12.0 g/dL, platelet count 476000
/uL, BUN (Blood Urea Nitrogen) 26 mg/dL, creatinine 13.6 mg/dL, sodium 137 meq/L,
potassium 2.2 meg/L, chloride 82 meqg/L, calcium 8.7 mg/dL, phosphorus 6.8 mg/dL,
magnesium 6.1 mg/dL, bilirubin total 0.4 mg/dL, AST 19 IU/L, and ALT 16 IU/L. The finding
of electroencephalography (EEG) was normal. Non-enhanced computed tomography (CT) of
the brain and T2-weighted imaging (T2W!I) of magnetic resonance imaging (MRI) of the brain
in peritoneal dialysis patient showed no gross abnormality was found (Fig. 2). Baclofen was
discontinued and 3 times (total 10 hours) hemodialysis treatment via dual lumen catheter
were performed to eliminate the baclofen. The patient’s returned to be alert mentality during
the second hemodialysis session. She changed hemodialysis to peritoneal dialysis and was
discharged without any change of mentality or neurological deficits.
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Fig. 2. Non-enhanced computed tomography (CT) of the brain (Left) and T2-weighted
imaging (T2WI) of magnetic resonance imaging (MRI) of the brain (Right) in peritoneal
dialysis patient showed no gross abnormality was found

3. DISCUSSION

Baclofen is primarily excreted by glomerular filtration, with a clearance proportional to
creatinine clearance [5]. Thus, baclofen accumulation and encephalopathy may occur when
normal doses are administered to patients with impaired renal function. Baclofen induced
encephalopathy has been reported in patients with varying degrees of renal insufficiency.
We report two cases of baclofen-induced encephalopathy in chronic kidney disease (CKD)
patients. One patient had been treated with hemodialysis, the other patient had been treated
with peritoneal dialysis. There have been case reports of baclofen-induced encephalopathy
in patients with renal insufficiency showing that consciousness recovered after hemodialysis
treatment [6-7] Therefore, our patients received hemodialysis treatment and mentality was
restored. There are guidelines for administrating baclofen. Using baclofen is not
recommended in patients with an estimated glomerular filtration rate (eGFR) of < 30
ml/min/1.73 m®. Patients with eGFR between 30 and 60 ml/min/1.73 m? (stage 3 CKD) are
recommended to start with low doses at long intervals. Patients taking baclofen must be
monitored closely for toxicity when declining renal function is present [8]. If patients with
renal impairment present with mental deterioration, physicians must consider any drugs
being taken. If organic causes are ruled out and baclofen is a suggested cause of illness, it
is necessary to begin hemodialysis.

4. CONCLUSION
We suggest that, in patients with chronic kidney disease (CKD), baclofen should be avoided

or started at a low dose. If the renal insufficiency patient develops toxic baclofen-induced
encephalopathy, hemodialysis may be the proper treatment to improve clinical symptoms.
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