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ABSTRACT

Introduction: Reports of baclofen toxicity in patients with severe renal impairment have raised
concerns regarding prescribing practice of the drug in the outpatient department. The aim of this
study is to determine the incidence of inappropriate prescribing of baclofen and its prescribing
pattern. Method: This was a retrospective, observational study of prescriptions from July to
December 2014 in an outpatient clinic of a public hospital in Malaysia. All prescriptions containing
baclofen were selected and records of these patients were retrieved and reviewed. Where available,
results of serum creatinine were also collected. Appropriateness of baclofen use was determined by
3 independent doctors based on labelled indication of baclofen. Result: Out of 65,922 prescriptions
screened, 691 (1.1%) prescriptions which contained baclofen and whose records could be retrieved
were included in the analysis. Most of the prescriptions were for pain (78.2%) and contained at least
one pain medication. Baclofen was prescribed concomitantly with NSAIDs, antihypertensives and
oral hyperglycaemic agents in 535 (77.4%), 49 (7.1%) and 25 (3.6%) cases respectively. Two patients
had kidney failure. The overall proportion of inappropriate use of baclofen was high (n =641, 92.7%).
Although the trend of baclofen use reduced drastically after September 2014, possibly due to stricter
prescribing practices that was enforced in the department, the proportion of its inappropriate use
remained high. Conclusion: Inappropriate use of baclofen is prevalent. Rigorous interventions such
as trainings should be carried out to avoid future preventable overdoses or toxicities.

INTRODUCTION

degenerative, neoplastic and unknown origin that show
symptoms of skeletal hypertonus, and spastic and dyssynergic

In 2014, 5 cases of baclofen toxicity had been reported in
patients with severe renal impairment in a public hospital in
Malaysia. In the aforementioned report, all five patients
presented with an acute onset of altered sensorium within 24 -
48 hours of ingesting baclofen with total doses ranging from 20
- 40 mg. They had been prescribed baclofen for muscle ache
and backache from the outpatient department (OPD).

Baclofen is an antispasmodic medication which a structural
analogue of y-aminobutyric acid (GABA) that acts at the spinal
cord level by inhibiting both monosynaptic and polysynaptic
reflexes [1], resulting the relief of muscle spasticity. It has been
shown to be effective in the treatment of muscle spasticity due
to multiple sclerosis and spinal lesions of traumatic, infectious,
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bladder dysfunction [2]. However, it is not recommended for
patients with Parkinson's disease or spasticity caused by
strokes, cerebral palsy or rheumatoid disorders. Its lipophilicity
and penetration into the cerebrospinal fluid are responsible for
its CNS side effects such as sedation, fatigue, dizziness,
lowering of the seizure threshold and cognitive dysfunction.
Interactions and adverse reactions may occur when baclofen is
taken concomitantly with other drugs such as tricyclic
antidepressants, MOA inhibitors and levodopa.

Because baclofen is predominantly excreted unchanged by the
kidney, its clearance is significantly decreased, in patients with
severely impaired renal function, thus prolonging its half-life.
In fact, previous studies have reported altered consciousness,
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seizures, hallucinations, hypothermia, bradycardia,
hypertension, abdominal pain [3], progressive confusion,
generalized decrease in muscle tone [4], encephalopathy, ataxia
and dystonia [5] in renal failure patients with baclofen
intoxication. It is therefore suggested that baclofen should be
prescribed only when it is clinically indicated whereby when
the expected benefit outweighs the potential risks, it is to be
prescribed at a lower dose and with caution [2].

The appropriateness of drug use is crucial in ensuring and
ascertaining the reduction of patient morbidity and mortality,
improving quality of life and in containing drug and healthcare
expenditure. Unfortunately, despite its importance, the
irrational use of drugs is still a global problem and few
countries have taken sufficient actions to correct the situation
[6]. The aim of this study is to determine the incidence
proportion of baclofen prescribing and its appropriateness in a
tertiary hospital in Malaysia and to describe its prescribing
pattern.

METHOD

Study Design

This report involves a retrospective, observational study to
determine the pattern and appropriateness of baclofen
prescribing in an outpatient clinic of a tertiary public hospital
in Malaysia. Prescriptions from the clinic from July to
December 2014 were screened, from which, all prescriptions
containing baclofen were selected. Consecutively, records of
these patients were retrieved and reviewed. Patient
demographics, symptoms, diagnosis, baclofen dose and
duration, concomitant medications, comorbidities, medical
history and prescriber category were recorded. Additionally,
results of serum creatinine were also retrieved if available.
Prescriptions with missing patient records were excluded. The
appropriateness of baclofen use was determined as per labelled
indication and in situations when the diagnosis was not
indicated, or where there is doubt, the appropriateness of its use
based on the medical records, was decided by three specialists.
This study was approved by the Medical Research and Ethics
Committee in Malaysia (KKM / NIHSEC / P15 - 589). There
were no potential competing interests involving any
investigators in this study.

Statistical analysis

Continuous variables were summarised as means and standard
deviations if they were normally distributed, or as medians and
interquartile ranges if they were non-normally distributed.
Categorical variables were summarised as frequencies and
percentages. The incidence proportion of baclofen prescribing
was estimated from the total prescriptions issued from the
clinic throughout the six months of the study, while the
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incidence proportion of inappropriate use of baclofen was
estimated from the total prescriptions with baclofen over the
same period of time. All statistical analyses were performed
with STATA 11 (StataCorp, College Station, TX).

RESULT

We screened 65,922 prescriptions from the outpatient
department from July to December of 2014. From these
prescriptions, 846 prescriptions contained baclofen, thereby
resulting in an incidence proportion of baclofen prescribing of
1.3% over the period of six months. Of these prescriptions, 691
(81.7%) clinical records were retrieved and included in the
analysis. All prescriptions were ordered by medical doctors,
and none were prescribed by medical assistants.

The main demographic profile of the patients with the relevant
prescriptions is shown in Table I. There were 104 (15.1%)
prescriptions for elderly patients aged 65 years and above and
22 (3.2%) prescriptions for children less than 18 years old. The
most frequent comorbidities recorded were hypertension
(12.2%), diabetes mellitus (8.3%), dyslipidaemia (4.6%),
osteoarthritis (3.8%) and gastritis (2.7%).

Table 1. Demographic profile of prescriptions, n = 691

Characteristics N (%)
Mean age, years (SD) 45.5

(16.50)
Gender* Male 409 (59.3)
Female 281 (40.7)
Race Malay 221 (32.0)
Chinese 256 (37.1)
Indian 158 (22.9)

Others® 51(7.3)

Unknown 5(0.7)

Comesbr leaton  onuse) )
60 to <90 (Stage 2) 64 (38.8)

30 to <60 (Stage 3) 3 (3.0

15 to <30 (Stage 4) 2(1.2)

Note:

*One prescription had missing gender and the information could not be
inferred from the records

bCategory ‘Others’ include non-Malaysians and 1 Malaysian Iban case
‘Categorization of eGFR was based on the Kidney Disease Outcomes
Quality Initiative (KDOQI) staging for kidney disease (n = 165)

Based on demographic profile matching, 123 (17.8%)
prescriptions were from return patients who collected their
prescriptions more than once within the study period. Another
27 prescriptions had missing birthdates, and thus could not be
matched. The repeat prescriptions consist of 50 patients who
returned once, 6 patients who returned twice and one patient
who returned 4 times.

Table II illustrates the dose, frequency and duration of baclofen
prescribed. The dose of baclofen ranged from 10 mg to 60 mg
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per day, with a mean daily dose of baclofen of 25.9mg ranging
from 10mg to 60mg per day. The number of medications per
prescription ranged from 2 to 15 with a mean of 5.4 (1.77)
medications per prescription.

Table I1. Dose, frequency and duration of baclofen prescribed n =691

Prescription
Mean dose (SD), mg 10.1 (2.73)
Mean total daily dose per prescription (SD), mg 25.9(9.85)

Mean total prescribed dose per prescription 217.5 (170.80)

(SD), mg*
Dose frequency, n (%)
OD 2(0.3)
BD 311 (45.0)
TDS 377 (54.6)
PRN 1(0.1)
Mean prescribed duration (SD), days 8.0 (4.03)
Prescribed duration®, n (%)
3 days 2(0.3)
5 days 31 (4.6)
7 days 556 (81.5)
14 days 91 (13.3)
21 days 1(0.2)
90 days 1(0.2)
Note:

*n = 682. Nine prescriptions were incomplete with no duration of
prescribed baclofen
PRN: pro re nata (when necessary)

Table III shows the indications for the prescription of baclofen.
It is suggested that baclofen had mostly been prescribed for
pain (78.2%), whereby the majority of the pain symptoms were
related to musculoskeletal pain (91.1%). Of these prescriptions
for musculoskeletal pain, 92 prescriptions (18.7%) were related
to traumatic or soft tissue injuries, while the remaining 400
(81.3%) were related to non-traumatic events such as joint and
tendon pain as well as back pain.

The majority of the prescriptions contained at least one pain
medication. We found 623 (90.2%) prescriptions with at least
one oral pain medication, 531 (76.8%) with topical methyl
salicylate ointment and 29 (4.2%) with intramuscular
diclofenac sodium. One prescription contained two concurrent
oral NSAIDs. In total, baclofen was prescribed concomitantly
with NSAIDs in 535 (77.4%) prescriptions.

Almost one-fourth (165; 23.9%) of the records had information
on serum creatinine. Using the Modification of Diet in Renal
Disease Study (MDRD) equation for estimated glomerular
filtration rate (eGFR), we found 71 (43%) prescriptions
whereby baclofen was prescribed for patients who had eGFR
below 90 mL / min / 1.73m?, out of which two Stage 4 chronic
kidney disease (CKD) (Table I) case were identified. Two other
prescriptions were prescribed for patients with kidney failure
although, no serum creatinine information was available in the
records of these two patients.

Mal J Pharm 8 (1) 2022, 1-6

Baclofen was prescribed in the same prescription together with
antihypertensives and/or diuretics 49 times and with oral
hyperglycaemic agents (OHA) 25 times. The mean total daily
dose of baclofen in prescriptions with concomitant
antihypertensive and/or diuretic medications and concomitant
OHAs were 24.0 (SD 8.35) mg and 22.4 (SD 10.52) mg,
respectively. The minimum and maximum daily baclofen doses
in both these groups were 10 mg and 60 mg respectively.

Table III. Prescribed indications, n = 691

Symptom/Diagnosis n (%)
Musculoskeletal pain, n =492 (71.2%)
Traumatic Soft tissue injury 92
(13.3)
Non-traumatic Spine/Back 99
(14.3)
Joint and tendon 104
(15.1)
Limb 51(7.4)
Neck 26 (3.8)
Others 22 (3.2)
Unspecified 98
(14.2)
Non-musculoskeletal Chest 21 (3.0)
pain, Abdominal 7 (1.0)
n =48 (7.0%) Headache 17 (2.5)
Miscellaneous 3(0.4)
Not related to pain, n = Spasm 36 (5.2)
106 (15.3%) Miscellaneous 45 (6.5)
Follow-up 25(3.6)
Missing symptoms & 45(6.5)

diagnosis, n =45 (6.5%)

Table IV shows the breakdown number of prescriptions
containing baclofen by month and the appropriateness of its
use. Aside from the month of August, where the number of
prescribed baclofen was the highest, the general baclofen
prescribing trend had been decreasing. The decrease was most
prominent in the months of October, November, and December
of 2014.

Table IV. Number of prescriptions by month, n = 65,922

Total
Total prescriptions Prescribing
Month prescriptions containing inappropriateness,
from OPD, n baclofen, n (%)

n (%)
July 10,112 175 (1.73) 166 (94.9)
August 11,033 350 (3.17) 328 (93.7)
September 11,038 99 (0.90) 92 (92.9)
October 11,399 26 (0.23) 21 (80.8)
November 10,952 22 (0.20) 20 (90.9)
December 11,388 19 (0.17) 14 (73.7)
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The inappropriate use of baclofen was high with an incidence
proportion of inappropriate baclofen of 92.8% over the six
months study. Prescriptions and records with neither symptom
nor diagnosis were considered inappropriately prescribed.
Some of the common symptoms and diagnoses for these
inappropriately prescribed prescriptions were undefined back
pain (9.8%), undefined muscle pain (5.9%), shoulder pain
(4.7%), fall (3.2%) and headache (2.6%). Additionally, the
proportion of inappropriate use did not change much
throughout the six months.

DISCUSSION

Baclofen toxicity in severely impaired renal function patients
is relatively rare despite being well-acknowledged for a long
time. In fact, several cases of baclofen toxicity IN GENERAL
have been reported, dating all the way back to 1976 have
reported baclofen overdoses [7,8]. Elsewhere, Chen KS et al.
reported nine cases of baclofen toxicity in such patients in a
hospital in Taiwan from 1991 to 1995 [3]. More recently, there
were another two reported cases of baclofen toxicity in End-
Stage Renal Disease (ESRD) in the United States [4,5], where
one of the two patients was prescribed baclofen for muscle
spasms while the other patient was prescribed the drug for back
pain. For the case of both patients, however, baclofen use for
muscle aches, backaches and general muscle spasms could
have been potentially inappropriate.

For the case of our study, we had found a sizable number of
prescriptions for baclofen with no records of diagnoses or
symptoms indicating the use of the drug. Furthermore, some of
those prescriptions were only indicated for the refill of baclofen
with no documentation of its indication. Such critically
incomplete records are a cause for concern. Meanwhile, the
remaining records with documented symptoms and diagnoses
had little-to-no elaboration of the cause or origin of the
complaint.

In most cases in our study, baclofen was found to not be the
first-line choice of drug for its corresponding indication, and
further justification of its use can only be attained by further
elucidating information gathered from the records. Evidence-
based guidelines would suggest that its use is considered
possibly appropriate if it was prescribed for muscle stiffness or
prolapsed intervertebral disc. Besides that, its use is also
deemed possibly appropriate in prescriptions for muscle
spasms in accordance with the NICE guideline on the treatment
of spasticity for those aged under 19 years old [9], whereby the
guidelines recommended baclofen for muscle spasms caused
by spasticity. In addition to that, some studies have reported on
the effectiveness of baclofen in treating hemifacial spasms
[10,11]. In spite of those guidelines and reports, we could not
preclude its appropriateness due to inadequate information on
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the diagnoses of muscle stiffness, spasms and hemispasm in our
cohort.

Despite how the diagnoses of several cases were left dubious,
we were able to determine definitively that baclofen was
inappropriately prescribed in more than 90% of the
prescriptions. These prescriptions involved the dispensing of
baclofen for gastritis and abdominal pain, headaches, pain or
cramps in the limbs, upper respiratory tract infection as well as
chest pain, all of which are indications for baclofen use that
could not be justified.

When baclofen is used together with drugs that could impact
renal function such as NSAIDs, its excretion could be
significantly reduced and may lead to baclofen toxicity. Of the
691 prescriptions, 77.4% contained at least one concomitant
NSAIDs prescribed but only 23.9% of these prescriptions had
records of creatinine. In fact, creatinine tests are usually not
indicated in the premise for patients in the OPD unless there is
reason to suspect renal impairment. Of the cases with available
serum creatinine information, it is found that 43% of patients
had kidney function below the normal range based on the
Kidney Disease Outcomes Quality Initiative (KDOQI) CKD
staging (with eGFR below 90 mL / min / 1.73m?). It can be
surmised that for such cases, doctors prescribing baclofen who
had been uninformed of a patient’s comorbid kidney disease
may cause potential baclofen accumulation, leading to toxicity.
In support of this, it is found that most cases of baclofen
toxicities in the literature were in patients with ESRD [3,4,5],
which also include five locally reported toxicity cases.
Therefore, it is important to prospectively ensure that renal
function is not impaired before prescribing baclofen and to
avoid using it in end-stage kidney disease.

Furthermore, the implications of polypharmacy and drug-
disease interactions in baclofen use is also an important
consideration. Dhabali et al. reported that higher numbers of
drug-drug interactions were seen in older patients and in those
with multiple prescribed medications [12]. In our sample, most
of the prescriptions contained between four to six drugs,
increasing the risk of drug interactions. Besides that, we have
also found several cases where baclofen was prescribed in
patients with comorbid diabetes mellitus and hypertension.
These cases deserve attention because baclofen can increase
blood glucose concentrations and concomitant treatment with
antihypertensives can enhance the reduction in blood pressure.
Nevertheless, assessment and monitoring for side effects could,
unfortunately, not be done as they were outpatients. To
exacerbate the occurrence of drug-disease and drug-drug
interactions, many of the hospitals in Malaysia have yet to
incorporate an integrated electronic medical record system, and
patients may have comorbid conditions with corresponding
medications that are prescribed elsewhere unbeknownst to the
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OPD. Thus, doctors will have to be more careful when
prescribing to prevent such medication interactions and errors.

Incorrect dosing for baclofen in renal failure patients,
oftentimes leading to an overdose, is a serious issue that cannot
be overlooked. A study carried out on medication errors
reported to the National Medication Error Reporting System in
Malaysia found that more than 75% of the errors were
attributed to the prescribing stage. Incorrect drug dosage was
reported to be the most common error [13]. A review paper on
medication errors in Southeast Asia by Salmasi et al. also
revealed incorrect dosing to be the most frequently reported
type of prescribing error [14]. A survey conducted on senior
practising hospital pharmacists in West Malaysia found that
60% of the participants agreed that prescribing errors among
doctors were common [15]. Another study carried out in the US
also found most (70%) medication errors originated from the
prescribing stage and incorrect dose and drug selection were
the two most commonly reported errors [16].

Studies have shown that several factors may contribute to such
inappropriate prescribing or prescribing errors. Shortage of
staff, overworked staff, distractions, prescriber level of
knowledge or lack of training, prescriber conflicts of interest,
previous prescribing experience or practice as well as failure to
comply with clinical guidelines and patient demand can all lead
to errors [14,17,18]. On average, the OPD of this hospital sees
close to 800 patients a day, which is an exorbitant amount that
can be attributed to the fact that it is inexpensive to seek
treatment from public hospitals in Malaysia. The number of
staff is not commensurate with the high number of patients,
leading to overworked and distracted staff, and possibly
contributing to poor documentation practices in the department.

Stricter prescribing practices for baclofen were enforced in the
OPD in September 2014 after five cases of baclofen toxicity in
chronic kidney patients were reported. Consequently, the effect
of this newfound awareness was reflected in the drastically
reduced number of prescribed baclofen beginning in September
2014. Additionally, interventions to assuage this issue,
including continuous professional education sessions and
mandatory validation by the head of departments for every
prescribed baclofen were implemented. This need for
validation may deter junior doctors from prescribing the drug
which could explain the reduction in its prescription. Despite
these actions, however, the proportion of its inappropriate use
did not change much, a fact that may be attributed to the passing
down of misinformation, whereby previous malpractice
involving baclofen is handed down from one generation of
doctors to another.

As of December 2014, we saw a larger drop in inappropriate
use, suggesting that the education sessions were taking effect.
To supplement these educational endeavours, guidelines and
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training on guidelines should be introduced and carried out
more often to ascertain a more lasting impact. A review by le
Grand et al. found that standard treatment guidelines in several
countries such as Kenya, Fiji and Indonesia have had positive
changes in prescribing practices [18]. Unfortunately, this was a
short study, and we were not able to determine if the drop
persisted in later months. Nevertheless, guidelines and training
appear to be promising and can be explored further in future
interventions. Proper and more detailed recording should also
be enforced to prevent future medication errors due to a lack of
medical information.

CONCLUSION

The proportion of inappropriate use of baclofen was very high.
Although the number of baclofen prescribed was significantly
reduced after the enforcement of stricter prescribing practices,
the same could not be demonstrated in the proportion of its
inappropriate use. Therefore, more frequent and rigorous
interventions should be enforced to ensure lasting improved
prescribing practices to avoid any risk of future preventable
overdoses or toxicities.
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