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A case report—“When less is
more”: controlled inpatient
reduction of anticholinergic
burden in a patient with
clozapine-resistant schizophrenia

Milica Pjevac* and Liam Korošec Hudnik

Department for Intensive Psychiatric Treatment, University Psychiatric Clinic Ljubljana, Ljubljana, Slovenia

The functional status of an individual with schizophrenia is the defining factor

in their quality of life and is closely associated with cognitive abilities, which

are impaired in individuals with schizophrenia and considered to be the core

symptom of the disorder. The use of psychopharmacotherapy can also have a

significant impact on cognitive functioning. The relationship between clozapine

treatment and cognitive impairment in individuals with schizophrenia is an intricate

one. While some studies have reported a positive e�ect of clozapine on learning

and memory, other studies have found that patients treated with clozapine

experienced a decline in cognitive functioning in particular areas. In particular,

attention and memory have been shown to deteriorate with rising plasma levels

of clozapine. This e�ect may be attributed to its anticholinergic e�ect. A reduction

in the medication related to anticholinergic burden has been previously found to

improve cognitive abilities. In the presented case, we describe a psychotic relapse

with delirium symptoms in a patient on clozapine treatment with potentially

toxic clozapine blood level. The symptoms of delirium subsided after a clozapine

dose adjustment. Gradually lowering the initially very high anticholinergic burden

improved the patient’s cognitive functioning.

KEYWORDS
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Introduction

Clozapine is the most efficient medication for treatment-resistant schizophrenia, which

occurs in ∼30% of schizophrenia patients, 12–20% of whom are clozapine-resistant (1, 2).

Despite its superior efficacy and antipsychotic, anti-aggressive, anti-suicidal, and anti-

impulsive properties, it is reserved for resistant cases due to its potentially severe side

effects (3). Close monitoring for agranulocytosis, myocarditis, and intestinal obstruction

is necessary. Only 40% of resistant schizophrenia patients, however, will fully respond to

clozapine, and of these, between 40 and 70% will develop clozapine resistance over time (4).

Other side effects, such as weight gain, hypersalivation, sedation, tachycardia, and seizures,

can complicate treatment and require additional medications (5).

Cognitive impairment is among the core features of schizophrenia, and clozapine’s

prominent anticholinergic properties may further compromise cognitive function. Joshi

et al. showed that patients with schizophrenia with higher cumulative ACB (Anticholinergic

Cognitive Burden Scale) scores had significantly greater cognitive impairment, with
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optimistic preliminary results after lowering the anticholinergic

burden (6). The ACB scale assigns a dose-independent rating to

each medication based on its anticholinergic properties. This is

not an exact or accurately quantifiable measure of anticholinergic

burden, but rather an estimate that takes into account the

known characteristics and data of each given medication. When

anticholinergic side effects are present or best avoided, such as in

geriatric patients, or are a clinically evident problem, the scale is

useful in determining whichmedications contribute significantly to

the anticholinergic burden and can support clinicians in making an

informed decision to optimize the prescribed medication regimen.

Additionally, delirium has been described as an uncommon

side effect of clozapine treatment, probably due to its central

anticholinergic properties (7). Clozapine’s low antidopaminergic

activity in combination with simultaneous acetylcholine decreases

may also contribute to the development of delirium, especially

hyperactive forms (8).

In the case presented, we describe a real-life clinical example

of treatment-resistant schizophrenia in which symptoms of

the underlying psychotic disorder overlap with adverse effects

of clozapine and other prescribed medications. This case is

an example of complex polypharmacy. The objective is to

elucidate the clinical importance and complexity associated

with distinguishing between primary symptoms and potential

adverse effects of medications. Our main emphasis lies on

anticholinergic side effects, particularly the cognitive impairment

resulting from the anticholinergic burden of medications. These

cognitive impairments may coincide with the inherent cognitive

deficits observed in schizophrenia. Furthermore, in the case

presented, anticholinergic delirium is shown to overlap with acute

exacerbations of positive symptoms. This represents an important

issue, as polypharmacy is extremely common in the treatment

of schizophrenia. Our aim is to emphasize the significance of

identifying and distinguishing between the primary symptoms and

medication-related adverse effects and to demonstrate the benefits,

in this case in terms of cognitive and functional status, of adjusting

the medication accordingly. Additionally, we would like to stress

the benefits of an interdisciplinary approach in cases of complex

polypharmacy, in particular consultationwith a clinical pharmacist,

as this has previously been shown to improve clinical outcomes (9).

Case description

A 57-year-old female patient with treatment-resistant

and arguably clozapine-resistant schizophrenia on clozapine

treatment presented with acute psychotic symptoms. She

exhibited bizarre delusions, auditory and possibly tactile and

visual hallucinations, and disorganized speech, and there were

reports of aggressive tendencies. The patient had been treated

for paranoid schizophrenia since 1995. During this period, she

had been hospitalized several times in our clinic due to acute

exacerbations of psychotic symptoms. In 2016, with her consent,

she was admitted to a specialized long-term care facility because

of an impairment in social functioning and a severely diminished

capacity for independent functioning.

Initially, the subjects was prescribed the same medications and

dosages as in the long-term care facility, i.e., clozapine 700 mg/day

divided into three daily doses, zuclopenthixol decanoate 200mg

LAI every 2 weeks, zuclopenthixol 25 mg/day (oral), biperiden 6

mg/day, flurazepam 15mg at bedtime, and lorazepam 5.5 mg/day.

This placed the patient at high risk for confusion, falls, or death due

to the high anticholinergic burden on the ACB scale. There were no

reports of recent changes in any of the medications.

During the first week on the ward, she exhibited marked

variability in observed clinical presentations, with persistent

reports of auditory hallucinations and bizarre delusions as well

as superimposed reports of episodes of extremely disorganized

behavior with escalations of psychomotor agitation, apparent

disorientation, and confusion. These episodes usually occurred

at night and were related to severe insomnia, which led to the

use of additional benzodiazepines or haloperidol. The nursing

staff regularly reported that she seemed to be experiencing visual

hallucinations during these periods.

We hypothesized that the patient was experiencing episodes

of delirium, possibly anticholinergic delirium. A general

workup, including a clinical examination, laboratory tests,

and microbiologic assays, was performed to exclude other possible

precipitating factors or causes of delirium. A plasma clozapine

level was obtained during Week 2 of hospitalization; the results

were 1,130 µg/L, markedly above the current consensus for the

minimum plasma level required to achieve a clinical response

(350 µg/L) and also above the recommended laboratory alert

level of 1,000 µg/L (10). The patient, however, did not present

with other possible symptoms of clozapine toxicity (seizures,

hypersalivation, tachycardia, hypotension, sedation, coma, and

respiratory depression). Possible partial epileptic seizures were

excluded by the EEG. We consulted an in-hospital clinical

pharmacist and proceeded to gradually reduce the clozapine

dose by ∼25mg per week, reaching 450 mg/day by Week 11.

This resulted in a plasma clozapine level of 435 µg/L at Week

15 of hospitalization. The clozapine/N-desmethylclozapine ratio

also shifted from 1.82 to 0.98 (both levels obtained at steady-

state conditions). The relatively high doses of benzodiazepines

prescribed could, of course, further worsen the delirium, so

we gradually reduced the dose but decided against abrupt

discontinuation to avoid severe withdrawal symptoms, given

that the patient had been on these medications for a long time

leading up to this hospitalization. The signs of delirium slowly

dissipated. The sleep-wake cycle was re-established, and there

was no need for flurazepam or additional hypnotic medication

at bedtime.

To further reduce the anticholinergic burden, biperiden

was gradually withdrawn, and the interval between doses of

zuclopenthixol 200mg LAI was increased to every 4 weeks.

To avoid possible rebound symptoms, the anticholinergics

were gradually tapered, and we regularly screened for a

possible worsening of psychotic features. In the case of

biperiden, no information was provided by the long-term

care facility as to why this medication was prescribed in

the first place, but no signs of movement disorders were

recorded following its discontinuation. Additionally, to ensure

sufficient control of the symptoms of the primary disorder,

clozapine therapy was augmented with the addition of

amisulpride, 1,000 mg/day by Week 21, and lamotrigine, 200

mg/day by Week 17. Her Mini-Mental State Examination
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FIGURE 1

Clozapine blood level monitoring.

scores improved from 13/30 on Week 10 to 22/30 on

Week 21.

In total, the patient was hospitalized for 22 weeks. She was

discharged from the hospital with the following medications:

clozapine 450 mg/day, amisulpride 1,000 mg/day, lamotrigine 200

mg/day, zuclopenthixol 200mg LAI every 4 weeks, zuclopenthixol

30 mg/day, divided into three daily doses, and lorazepam 6.5

mg/day, divided into three daily doses, and with the option

of a gradual dose reduction in the long-term care facility. In

an attempt to improve her cognitive function even further,

an acetylcholinesterase inhibitor was empirically added to her

medications prior to discharge. She was prescribed a transdermal

patch with 9.5mg of rivastigmine/day. A detailed presentation

of the changes in medications and recorded clozapine and N-

desmethylclozapine levels is shown in Figure 1 and Table 1.

Discussion

The functional status of an individual with schizophrenia

is the defining factor in their quality of life and is

closely associated with cognitive abilities, which are

impaired in people with schizophrenia and are considered

to be the core symptom of the disorder. The use of

psychopharmacotherapy can also have a significant impact

on cognitive function.

The relationship between clozapine treatment and cognitive

impairment in people with schizophrenia is an intricate

one. While some studies have reported a positive effect of

clozapine on learning and memory, other studies have found

that patients treated with clozapine experienced a decline in

cognitive function in specific areas. In particular, attention

and memory have been shown to deteriorate with increased

plasma levels of clozapine (11, 12). This effect may be due to its

anticholinergic activity. A reduction in the medication related

to anticholinergic burden has previously been found to improve

cognitive function (13).

In this case, the initial plasma clozapine levels were distinctly

above the reported plasma levels, beyond which no additional

antipsychotic benefit is to be expected in most individuals,

while dose-dependent adverse effects become increasingly

likely (10, 14). Given both the high anticholinergic burden

due to the clozapine plasma levels and other anticholinergic

medications, an expected cognitive deficit was objectively

shown using the mini-mental state examination. We would

also like to point out the possible effect of the change in

the clozapine/N-desmethylclozapine ratio between the first

and second plasma levels obtained. It has previously been

suggested that the ratio of clozapine to N-desmethylclozapine

may independently influence cognitive performance due to

the different muscarinic agonist/antagonist action profiles

between clozapine and N-desmethylclozapine (15). In the present

case, the clozapine/N-desmethylclozapine ratio changed to a

theoretically favorable lower value. The major enzymes involved

in clozapine conversion to N-desmethylclozapine are CYP1A2

and CYP3A4 (16). In the absence of any additional exposure to

an enzyme inducer (e.g., smoking, carbamazepine, omeprazole, or

phenytoin), this change after a gradual clozapine dose reduction

suggests that the N-desmethylation process was previously

saturated. Additionally, when administered together, clozapine

and zuclopenthixol could potentially compete for the same

metabolizing enzymes, specifically CYP3A4 (17), potentially

increasing the levels of one or both drugs in the absence of an

enzyme inhibitor.

The substantial improvement in cognitive function

after clozapine dose reduction and anticholinergic burden

reduction suggests cognitive dysfunction to be at least partially

secondary to medication side effects and not exclusively a
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TABLE 1 Timeline.

Treatment Problems

Week 1–4 November Zuklopentixol 25 mg/day

Biperiden 6 mg/day

Fluzepam 15 mg/day

Lorazepam 5.5 mg/day

Clozapine 700–650 mg/day

Zuklopenthixol long-acting 200 mg/2 weeks

22.11. Brief psychiatric rating scale (BPRS)= 57

Delirium observation scale (DOS)= 52

7.11. Therapeutic drug monitoring (TDM): 1,130 µg/l

28.11. TDM: 1,020 µg/l

Psychosis, delirium

Week 5–8 December Zuklopentixol 30 mg/day

Biperiden 3× 2 mg-ex at week 8

Lorazepam 4 mg/day

Flurazepam 15 mg/day

Clozapine 525 mg/day

29.12. Anticholinergic burden score (ACB): 7

Mini-mental state examination (MMSE): 13/30

Psychosis

Week 9–12 January Clozapine 450–400 mg/day

Zuklopentixol 50 mg/day

Lorazepam 7.5 mg/day

Fluzepam 15 mg/day

Lamotrigine 25–100 mg/day

Zuklopentixole LAI 200 mg/4 weeks

30.1. ACB: 5

MMSE: 13/30

Psychosis

Cognitive impairment

Week 13–16 February Clozapine 450 mg/day

Zuklopenthixole 30 mg/day

Lorazepam 7.5 mg/day

Lamotrigine 150–200 mg/day

Amislupride 600 mg/day

Zuklopentixole LAI 200 mg/4 weeks

Week 17–22 March–April Zuklopentixole 20 mg/day

Clozapine 450 mg/day

Lamotrigine 200 mg/day

Amisulpride 1,000 mg/day

Lorazepam 6.5 mg/day

Rivastigmine patch 9.5 mg/day

Zuklopentixole LAI 200 mg/4 weeks

15.3.2023- MMSE: 22/30

22.3.: ACB 4

feature of the primary disorder. In addition, it is important

to note that benzodiazepines can also markedly contribute

to cognitive impairment, so further gradual reduction of the

benzodiazepine may lead to additional improvements in her

cognitive status.

In clozapine-resistant schizophrenia, antipsychotic

polypharmacy is a common practice. Since prominent auditory

hallucinations and delusions in the patient persisted despite

clozapine plasma levels being above the estimated response

threshold on admission (14), clozapine therapy had been

augmented with zuclopenthixol, adding to the cumulative

anticholinergic burden. Even though the literature does not

favor any particular antipsychotic drug as an augmentation to

clozapine therapy in cases of inadequate response or residual

psychotic symptoms, from a pharmacodynamic perspective,

the addition of amisulpride may be beneficial if supplementary

dopamine receptor blockade is desired without increasing the

anticholinergic burden. Additionally, the reduction in clozapine

dose along with the addition of amisulpride has previously

been shown to significantly reduce adverse effects compared to

monotherapy (18).

Furthermore, clozapine’s potent central anticholinergic activity

is a risk factor for the development of delirium. As described

in the present case, this complication of clozapine treatment,

or arguably clozapine toxicity, given the very high plasma

levels, led to further worsening of the patient’s cognition and

functional status. The incidence of delirium in patients treated

with clozapine is estimated to be ∼5% (19) but may be

underrecognized in clinical practice due to the difficulty in

identifying and differentiating signs of delirium in psychotic

patients. A misdiagnosis of delirium as an exacerbation of the

underlying psychotic disorder may lead to a counterproductive and

potentially dangerous escalation of the drug dose that precipitated

the state of delirium.

Conclusions

Antipsychotic polypharmacy is extremely common in the

management of treatment-resistant schizophrenia. As is evident in

the present case, adverse effects of medications can overlap with the

primary symptoms of the underlying disorder, and differentiating

between the two can present an important clinical challenge

and should influence treatment decisions. The anticholinergic

burden can severely impair the cognitive and functional abilities

of individuals with schizophrenia, but the clinical case presented

demonstrates that a gradual and controlled reduction of the

anticholinergic burden, with screening for potential worsening

of psychotic symptoms, may be an approach to consider in

improving functional outcomes. Further research and real-life

clinical data are of course needed to support any conclusions,

as this case represents only anecdotal data and is an example of

extensive polypharmacy, which represents an important limitation

for generalization.
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