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ABSTRACT
Rifampin is a potent hepatic cytochrome enzyme inducer, promoting the metabolism of many
drugs. Here, we describe a case wherein rifampin-induced drug interactions affected the clinical
improvement of a patient on psychiatric drugs for bipolar disorder. He was administered
divalproex, risperidone, quetiapine, and clonazepam, along with anti-tuberculosis drugs HERZ,
containing 600 mg rifampin. Despite taking 900 mg/day divalproex, his serum valproate levels
were below 2 μg/mL, and his manic symptom persisted. Therefore, the antipsychotic
risperidone (5 mg) was replaced with olanzapine (20 mg). Following this, his manic symptoms
improved rapidly.
Rifampin is a potent CYP3A and CYP2D6 inducer and is known to significantly reduce serum
risperidone levels. Thus, even a high dose of risperidone did not induce a significant clinical
effect, which was observed immediately after replacing with olanzapine. Therefore, drug
interactions may have had a significant effect on clinical outcomes. Clinicians should be
cognizant of drug interactions when treating psychiatric patients on rifampin therapy. The case
has been sufficiently revised to protect the patient’s personal information.
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INTRODUCTION
Rifampin is an antibiotic to treat several bacterial infections, including tuberculosis. Rifampin
induces multiple hepatic drug-metabolizing enzymes and enhances the elimination rate of many
drugs. The coadministration of rifampin with other drugs significantly lowers their serum levels.
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It is known that rifampin may increase the clearance of divalproex by inducing CYP2C9 and
CYP2C19. In a case, on administering 2000 mg divalproex, its serum levels had been
maintained at 99.8 µg/mL in a patient with bipolar disorder. After the coadministration of
rifampin for four months, the dosage had been increased by 75 % more than the previous dose
to maintain therapeutic levels [1].

In addition, rifampin is expected to decreased some atypical antipsychotics' effects which are
cleared via CYP isoforms. Particularly, risperidone is mainly metabolized by CYP3A and
CYP2D6 [2]. Rifampin is a potent CYP3A and CYP2D6 inducer and significantly reduces the
serum risperidone concentration. In a randomized study, participants had been divided into the
following two groups: 4 mg risperidone and 4 mg risperidone with 600 mg rifampin. In the
group with risperidone and rifampin, area under the concentration-time curve (AUC) (72 %; p<
0.01) and Cmax (50 %; p< 0.05) were notably lower than those in the group administered
risperidone alone [3]. In addition, rifampin remarkably decreases the AUC of risperidone, 9hydroxyrisperidone, and the active moieties by 51, 43, and 45 %, respectively [4].

In this report, we describe the case of drug interactions where the clinical improvement in a
patient with bipolar disorder was affected on administering the anti-tuberculosis drug, rifampin.
Our case is expected to contribute to the literature.

CASE PRESENTATION
A 54-year-old man was admitted to our hospital with a week-long history of mania. He was
diagnosed with bipolar disorder approximately 40 years ago, and had been prescribed 600 mg
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lithium, 2 mg risperidone, and 1 mg lorazepam for several years. Two months ago, he was
hospitalized due to sudden loss of consciousness and fever and was diagnosed with tuberculosis
meningitis. At the time of hospitalization, the administration of his psychiatric medication was
stopped, because the medical team was unaware of his psychiatric history. He was prescribed
anti-tuberculosis drug therapy, including HERZ (600 mg rifampicin, 300 mg isoniazid, 1200
mg ethambutol, 1500 mg pyrazinamide). During treatment, the patient became talkative,
aggressive, and experienced insomnia a week ago, following which, he was transferred to the
emergency room of our hospital.

The patient's vital signs were stable in the emergency room. The laboratory findings, including
electrolyte and thyroid hormone levels were within the normal range. Brain magnetic resonance
imaging (MRI) was conducted, and no specific findings, such as worsening encephalitis, were
observed. According to mental status examination, his speech was increased, incoherent with
flight of ideas and euphoric mood. He presented grandiose delusion, and auditory hallucinations.
The Young Mania Rating Scale (YMRS) score on the first day was 45 of 60, and he was
admitted to the psychiatric ward. After hospitalization, he was started on divalproex,
risperidone, quetiapine, clonazepam, and maintained 4 anti-tuberculosis therapy.

On the 14th day of hospitalization, with 900 mg/day divalproex, his serum valproate level was
below 2.00 μg/mL (reference range: 50–100 μg/mL). The YMRS score was 44/60; Lithium was
added to his medications since his manic symptoms did not improve.
On the 19th day of hospitalization, taking 750 mg lithium, his serum lithium level was 0.50
mEq/L (Table 1). However, his manic symptoms still persisted with a YMRS score of 41/60,
and his violent behavior severely worsened, requiring isolation and restraint. Thus, the
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antipsychotic risperidone 5 mg was replaced with olanzapine 20 mg. After change in medication,
his manic symptoms improved rapidly, with a YMRS score of 22/60 on the 25 th day of
hospitalization. The patient was then released from the isolation ward. Finally, the patient’s
symptoms remarkably improved, with YMRS 6/60, while maintaining the drug. He was
discharged from the hospital after being prescribed lithium 600 mg, olanzapine 10 mg,
quetiapine 400 mg, indenol 20 mg, and clonazepam 0.5 mg. After discharge, the patient was
transferred to a rehabilitation hospital for long-term rehabilitation treatment.

DISCUSSION
In the present case, drug interactions between rifampin and psychiatric drugs significantly
affected clinical symptoms in a male patient diagnosed with bipolar disorder. During
hospitalization, rifampin increased the clearance of divalproex and the patient took 900 mg of
divalproex; however, the serum valproate levels were always found to be below 2.00 μg/mL.
After the antipsychotic drug prescribed to the patient was changed from risperidone to
olanzapine, his manic symptoms significantly improved, with YMRS decreasing from 41/60 to
22/60 during the drug replacement period.

Rifampin strongly induces majority of the cytochrome P450 isoforms (CYP1A2, 2C9, 2C19,
2D6, and 3A4), which increases the elimination of numerous other drugs. The persistent
administration of certain structurally dissimilar P450 substrate drugs leads to an increase in the
rate of enzyme expression or a decrease in the rate of degradation, leading to a P450 enzyme.
Enzymes are induced to promote the metabolism of substrate drugs, and generally the
pharmacological effects of induced drugs are reduced [5].
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During the coadministration of rifampin and divalproex, rifampin increases the clearance of
divalproex by 40 % [6]. However, the degree to which rifampin reduces the serum valproate
levels varies among studies. This could be because the degree of drug metabolism varies
genetically among individuals. Rifampin significantly reduces serum risperidone concentration
by inducing CYP3A, CYP2D6 enzymes. In contrast, olanzapine is metabolized primarily by
CYP1A2 [2]. Rifampin induces CYP1A2 metabolism, which may also increase the clearance
rate of olanzapine [7]. However, in one study, isoniazid and rifampicin at maximum clinical
blood concentration did not have significant inducing or inhibiting effect on CYP1A2 activity
[8]. Therefore, it can be assumed that the metabolism of olanzapine in the patient of this case
was neutral. There was no clinical effect, even though the patient took a sufficient dose of
risperidone; however, the effect was immediately observed after risperidone was replaced with
olanzapine. Therefore, in this case, drug interactions may have a significant effect on clinical
outcomes.

The present case study has a limitation. It is difficult to determine the exact extent to which
rifampin has affected the clearance of divalproex. This is because the blood concentration of
divalproex cannot be checked before and after the administration of rifampin. Additionally, the
patient in this case was on simultaneous treatment with isoniazid as a HERZ therapy for
tuberculosis. Rifampin is regularly used in combination with other drugs in the treatment of
tuberculosis. However, little is known about drug interactions in combination therapy of
rifampin and other drugs, making it difficult to determine the exact drug interactions in case
patients.

The genes of enzymes related to drug metabolism can affect cytochrome P450 system. However,
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since the patient’s cytochrome P450 genotypes are unknown, we can’t evaluate the possible
genetic effects on cytochrome P450 system. Nevertheless, the fact that serum valproic acid
levels were measured so low in five tests during hospitalization is unlikely to be explained only
by the genetic effect of metabolism.

In the study, olanzapine was used as full dose, compared to risperidone up to 5 mg. Differences
in antipsychotic drugs doses may have affected the improvement of final clinical outcomes.
However, during olanzapine replacement, a clear clinical effect was observed even at low doses
compared to risperidone.

We reported a case of drug interaction between rifampin and antipsychotic drugs had a
significant impact on improving clinical symptoms in patients with bipolar disorder. Rifampin
can affect the blood concentration of psychiatric drugs; hence clinicians should anticipate drug
interactions in patients being administered rifampin.
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TABLE
Table 1. Serum valproic acid (μg/mL) and serum lithium (mEq/L) levels during
hospitalization. On the 14th day of hospitalization, lithium was added to the medication. And
the patient maintained 900 mg of divalproex as an anticonvulsant to prevent convulsions, a
complication of meningitis. Rifampin may increase the clearance of divalproex and the serum
valproate level were always below 2.00 μg/mL. On the contrary, serum lithium levels were
maintained within therapeutic range.

HD #14

HD #19

HD #25

HD #37

Divalproex(mg)

900

600

600

600

Serum valproic acid level(μg/mL)

<0.2

<0.2

<0.2

<0.2

Lithium(mg)

0

750

1050

600

Serum lithium level(mEq/L)

0

0.50

0.90

0.73
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Table 2. Rifampin and Several Antipsychotics Drugs: Drug ‐ Drug Interactions.
Many antipsychotics are metabolized via the cytochrome P450 enzyme in the liver. Rifampin
is a potent cytochrome P450 inducer, promoting the metabolism of many antipsychotics [9].

CYP P450

Antipsychotics Drugs

Drug interactions with rifampin

Clozapine

↓ clozapine levels

Olanzapine

↓olanzapine levels

Aripiprazole

↓ aripiprazole levels

Escitalopram

↓ escitalopram levels

Risperidone

risperidone levels 43%‐51%↓

Venlafaxine

↓ venlafaxine levels

CYP 2C19

Escitalopram

↓ escitalopram levels

CYP3A4

Alprazolam

↓ alprazolam levels

Aripiprazole

↓ aripiprazole levels

Escitalopram

↓ escitalopram levels

Risperidone

risperidone levels 43%‐51%↓

Zolpidem

zolpidem levels 63%↓

enzyme (main)
CYP 1A2

CYP 2D6

