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Abstract

Catatonia is a neuropsychiatric syndrome characterized by symptoms such as stupor, mutism, and autonomic
dysfunction. Benzodiazepines, particularly lorazepam, are considered first-line treatment for catatonia, but
the optimal dosing strategies, especially at higher doses, remain unclear. This case report presents the
treatment of a 27-year-old male with schizophrenia and chronic catatonia, requiring extremely high doses of
lorazepam up to 130 mg per day. The significant increase in dosage led to gradual improvement of the
catatonic symptoms, without any notable side effects. Especially, the patient showed no signs of sedation or
respiratory depression. This case suggests that lorazepam can be safely administered at much higher doses
than typically recommended, provided close monitoring for adverse effects. The findings advocate for the
consideration of higher doses in patients not fully responding to standard doses and emphasize the need for
further research into dosing strategies, safety, and long-term outcomes in the treatment of catatonia with

benzodiazepines.
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Introduction

Catatonia is a neuropsychiatric disorder first described by Karl Ludwig
Kahlbaum in 1874 [1]. It is a syndrome characterized by a range of
symptoms, including stupor, mutism, negativism, staring, autonomic
dysfunction [2]and is a potentially life-threatening condition. The prevalence
of catatonia is not well established. Within clinical psychiatric populations,
prevalence is estimated at approximately 9.0% [3]. When catatonia is
suspected, a comprehensive diagnostic evaluation is essential to identify
potential underlying causes. This includes a medical screening to assess for
somatic conditions that may contribute to the disorder. The most common
psychiatric condition associated with catatonia is a mood disorder,
particularly bipolar disorder [4].

Benzodiazepines are considered the first-line treatment for catatonia [5].
These medications exert their effects by modulating GABA-A receptors,
which are ligand-gated ion channels. Upon GABA binding to the GABA-A
receptor, the frequency of chloride channel opening increases, allowing more
chloride ions to enter the cell, resulting in an inhibitory effect through
hyperpolarization of the cell membrane. The ion flow is also influenced by
the ion concentration gradient and the membrane potential of the cell.
Benzodiazepines function as positive allosteric modulators by binding to a
specific site on the GABA-A receptor, enhancing the effect of GABA. The
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presence of benzodiazepines increases the frequency of chloride channel
openings beyond the effect of GABA alone [6]. Notably, benzodiazepines
have no intrinsic activity and require the presence of GABA to exert their
therapeutic effects [6]. The efficacy of benzodiazepines in treating catatonia
supports the hypothesis that GABA hypoactivity plays a vital role in the
pathophysiology of the disorder.

Electroconvulsive therapy (ECT) is another highly effective treatment for
catatonia, especially in life-threatening situations or when pharmacological
interventions fail [4]. Prognosis is generally favorable if treatment is initiated
promptly [5].

Although lorazepam is the primary treatment option in catatonia, little is
known about optimal dosing strategies in cases exceeding maximal
recommended dosages of lorazepam. This report describes a 27-year-old
man of Somali descent with schizophrenia, who presented with catatonia.
The primary objective of this case is to raise awareness about the potential
for administering extremely high doses of lorazepam in the treatment of
catatonia and to encourage further research into optimizing treatment
strategies for this condition.
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Case presentation
Investigations

We present the case of a 27-year-old male with a history of schizophrenia,
intellectual disability (total 1Q between 53-58, 95% confidence interval),
childhood maltreatment, and cannabis use, who was admitted to the critical
care ward at the Dr. S. van Mesdag Centre in Groningen, a high-security
forensic psychiatric hospital. The patient had previously been incarcerated in
a psychiatric penitentiary facility following a conviction for attempted
manslaughter. During his incarceration, he experienced multiple episodes of
violent physical aggression, psychosis, and catatonia. The psychosis was
primarily characterized by paranoia, disorganized thoughts and behavior,
and negative symptoms. The first diagnosis of catatonia was established 2-
years prior to his admission to our critical care ward. Symptoms were not
well recorded. According the patients’ medical record, his catatonia was
successfully treated with clozapine 125mg and lorazepam (unknown dose).
The lorazepam was later on tapered off. One year later there was a relapse in
psychosis and catatonia. The symptoms of catatonia included: immobility

Copy rights@ Harry Jorge Groen,
(standing and sitting still) and mutism. The lorazepam was restarted at 7,5mg
per day. After, the patient was admitted to our critical care ward.

Diagnosis

Upon admission, the patient, a small-statured man of Somali descent,
presented with a frightened and anxious demeanor, as evidenced by his facial
expressions and affect. He made brief eye contact but subsequently resisted
further engagement. Mental status examination revealed signs of immobility,
mutism, catalepsy, mitgehen, gegenhalten, ambivalence, and negativism.
The Bush-Francis Catatonia Rating Scale (BFCRS) was scored at 28 points
(see table 1). A neurological examination was conducted, but no
abnormalities were found, although the assessment was limited by the
severity of the catatonia. Vital signs indicated mild tachycardia (108 bpm),
other vital signs were within the normal range. The patient was administered
lorazepam 2.5 mg orally. Approximately 45 minutes after administration,
some improvement in his mental state was observed. He became more
responsive to commands and he expressed desires, such as requesting coffee
and tobacco.

Grasp reflex

Perseveration

Combativeness

Automatic abnormalities

Catatonic Sign Initial Presentation 50mg durin steady state
’ (Steady state 7,5mg) tit?'ation ’ 10gmg steady state 130mg

Excitement 0 0 0 0
Immobility/stupor 2 1 1 1
Mutism 2 1 1 1
Staring 3 1 0 0
Posturing 2 1 0 0
Grimacing 1 0 0 0
Echolalia/echopraxia 1 1 0 0
Stereotype 1 0 0 0
Mannerism 0 0 0 0
Verbigerations 1 1 1 0
Rigidity 1 1 0 0
Negativism 3 1 0 0
Waxy flexibility 0 0 0 0
Withdrawal 2 2 2 0
Impulsivity 0 0 0 0
Automatic obedience 0 1 0 0
Mitgehen 1 0 0 0
Gegenhalten 3 3 0 0
Ambitendency 3 3 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2 2 1 0
6 2

N
[0}

Total score

=
©

Table 1: BFCRS scores recorded at the time of initial evaluation and at various intervals following the intervention.

Treatment

Given that lorazepam was already being administered regularly in a common
dosage, the dose was gradually increased over time. The patient’s clinical
condition, vital signs, and BFCRS scores were closely monitored. Due to the
slow pace of improvement, the lorazepam dosage was gradually titrated up
to 130 mg per day (see Graph 1). This decision was made in consultation
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with several psychiatrists and a hospital pharmacist. The dosage was
increased over 8 days, from 7.5 mg to 100 mg per day, with daily BFCRS
assessments (see Graph 1). After three weeks, the dosage was further
increased to 130 mg per day. By day twenty-one of admission, the BFCRS
score had decreased to 3 points, reflecting stupor, mutism, and withdrawal.
According to the Clinical Global Impression Improvement (CGI-I) scale [7],
the patient scored a two, indicating a significant reduction in symptoms.
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Graph1

Copy rights@ Harry Jorge Groen,

The orange line depicts the progression of the Bush-Francis Catatonia Rating Scale (BFCRS)
over time, in relation to the lorazepam titration, as shown by the blue line.

During the titration process, vital signs (heart rate, blood pressure, oxygen
saturation, and respiratory rate) were measured three times daily. Common
adverse effects [8] associated with high doses of lorazepam (especially
sedation and respiratory depression) were closely monitored closely. Over
the first two weeks, the patient’s blood pressure fluctuated between 110/90
mmHg and 65/50 mmHg. These hypotensive episodes were brief, and no
clinical signs of hypotension were observed. This was attributed to
autonomic dysregulation secondary to the catatonia. Although it could also

be caused by the clozapine, due to its potent alpha 1 receptor blocking
abilities [9]. His heart rate remained stable at 100-110 bpm, which is
attributable to the clozapine. Remarkably, respiratory rate and oxygen
saturation remained stable within normal values. Lorazepam blood levels
were measured multiple times, with values of 701 pg/L and 905 pg/L at 100
mg and 130 mg per day, respectively. Weekly measurements of leucocytes,
electrolytes, kidney function, and liver chemistry during the titration phase
revealed no significant abnormalities (see Table 2).

Table 2 Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 8 Normal values
Leucocytes 49 35 42 48 43 43 50 4,0-10 10M9/I
ALAT 30 50 42 29 26 26 - 0-45U/
ASAT a 43 23 20 20 20 - 0-20U/1
Amylase 210 116 104 - - - - 0-107 U/
CRP 4 12 6 4 - - - 0-5mg/I
Creatinine - 73 68 71 - - - 50-110umol/l
eGFR - 120 124 - 129 - - >60ml/min
Clozapine® - 587 886 505 664 - - 350-700Ug/l
Norclozapine® - 163 238 145 190 - -

Lorazepam - 701°¢ 815¢ 8894 905¢ 50-250Ug/I

& Analysis failed

b The administration of clozapine was 400 mg.
¢ The administration of lorazepam was 100 mg.
dThe administration of lorazepam was 120 mg.
¢ The administration of lorazepam was 130 mg.
- No analysis was performed.

Clozapine was titrated to 400 mg per day, with blood levels measuring 886
ng/L for clozapine and 238 pg/L for norclozapine.

Outcome

During the first three weeks of admission, the patient displayed self-neglect,
poor adherence to instructions, and minimal social interaction, spending the
majority of his time alone in his room. However, after the lorazepam dose
was increased to 100 mg per day, a significant clinical improvement was
observed. The patient's withdrawal symptoms decreased, self-care showed
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some improvement, and he became more compliant with instructions.
Despite this progress, persistent negative symptoms such as social
withdrawal, blunted affect, and avolition remained, along with disorganized
thoughts and residual catatonia. No positive symptoms were noted. As of the
time of writing this manuscript, the BFCRS score remained stable at 2 points.

Discussion

We present a case in which an exceptionally high dose of lorazepam was
used in the treatment of catatonia. Lorazepam is generally accepted as a first-
line treatment of catatonia. The primary reason lorazepam is the first-choice

Page 3 of 5



J. Clinical Case Reports and Studies

treatment is the extensive experience in using it to treat catatonia, more so
than with other benzodiazepines and due to its rapid onset of action [5]. The
onset of effect of lorazepam varies depending on the method of
administration: 1 to 3 minutes when given intravenously, 15 to 20 minutes
intramuscularly, and up to 2 hours when administered orally [10]. Most
studies typically employ doses ranging from 1 to 4 mg per day, with some
recommending a maximum dose of up to 30 mg per day [4,11,12]. It is also
recommended to increase the lorazepam dose until catatonic signs are
relieved sufficiently [13]. It is unclear what the upper limit for safe and
effective treatment is. In our case, lorazepam was safely titrated to a dose of
130 mg per day.

When treating aggression, in rare cases, high-dose therapy is required [14].
Since our clinic specializes in aggression there is experience with higher than
recommended dosing schedules in a safe and effective manner. Furthermore,
it is standard practice to internally consult with fellow psychiatrists and
external specialized hospital pharmacists when considering off-label
medication use or dosages outside of clinical guidelines. In doing so, we
place strong emphasis on the effectiveness, proportionality, and safety for
the patient.

In this case, the patient responded positively without any significant side
effects. Initially, the dose was increased to 100 mg, and at that point, the
BFCRS score was 3. When clinical improvement plateaued and no side
effects were observed, the decision was made to increase the dose gradually
to 130 mg per day. Subsequently, the BFCRS dropped to 2 points. Although,
the clinical picture showed improvement following the dose increase to 120
mg. The increase from 120 mg to 130 mg did not result in any notable clinical
changes. Although the clinical picture improved, this was not reflected in the
BFCRS. We hypothesize that the BFCRS may not have been able to capture
minimal changes at lower scores. The persistence of negative symptoms,
such as social withdrawal, blunted affect, and avolition, could also be
attributed to the underlying schizophrenia. Additionally, the patient’s
cognitive function has declined over time, likely due to recurring psychotic
and catatonic episodes, as well as substance abuse. Although this cognitive
decline does not fully explain his current mental state.

The reason some patients with catatonia require higher dosages of lorazepam
remains unclear. It has been postulated that catatonic patients who tolerate
high doses of benzodiazepines may have a disruption in the GABA pathway
[12]. We also suggest that the chronic nature of the condition may contribute
to such disruption. This idea is supported by a study in which traditional
dosages were less effective in chronic cases of catatonia [15,16]. In addition,
the relationship between blood levels of lorazepam, receptor occupancy, and
clinical outcomes is not well understood. In our patient, lorazepam blood
levels were significantly higher than assumed toxic thresholds without the
appearance of any toxic clinical effects. Especially sedation and respiratory
depression. Further research is needed to explore these mechanisms in more
detail.

Guidelines recommend ECT [4] when patients fail to respond or show
insufficient response to medication. In this case, the patient continued to
respond to lorazepam, and ECT was not available at our institution. While
practical considerations should not be the sole basis for treatment decisions,
it was more feasible to continue pharmacological therapy in this case.
Moreover, the patient is continuing to improve, was able to eat and drink
adequately, and his check-ups were not concerning.
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Conclusion

To our knowledge, this is the first international published case report
detailing the use of extremely high doses of lorazepam in the treatment of
catatonia. Our findings suggest that lorazepam can be administered safely at
extremely high doses, provided that patients are closely monitored for
potential side effects. Particularly central nervous system and respiratory
depression, which can lead to hypotension, ataxia, confusion, coma,
excessive sedation, muscle weakness, and even death. In patient populations
where ECT is not feasible or unavailable, we advocate for considering higher
doses of benzodiazepines than currently recommended by guidelines when a
patient is not fully responding to typical dosages. We also encourage further
research into the mechanisms of action, effectiveness, safety, long-term
consequences, and appropriate tapering strategies for benzodiazepine
treatment in catatonia. As others have called for [17], we emphasize the need
for high-quality studies to refine and improve treatment protocols

Declarations
Acknowledgments

We would like to acknowledge the patient for their willingness to contribute
to medical literature. Furthermore, we would like to thank our colleagues for
their input regarding the feasibility, safety, and ethical considerations of the
pharmacological treatment plan. We thank Forensic Psychiatric Center
Mesdag for the final financial contribution leading to this publication.

Financial Disclosure

None to declare.

Conflict of Interest

None to declare.

Informed Consent

Written informed consent was obtained from the patient.
Author Contributions

-Groen, H.J.: writing original draft, project administration,
conceptualization, data curation, visualization

-Looman, N.M.G.: supervision, visualization, writing - review and
editing

-Lettinga, J.R: supervision and writing - review and editing
Data Availability

The authors declare that data supporting the findings of this study are
available within the article.

References

1. Kahlbaum, K. L. (1874). Die Katatonie: Oder das
Spannungsirresein, eine klinische Form psychischer Krankheit.
Berlin: Hirschwald.

2. Diagnostic and statistical manual of mental disorders: DSM-
5TM, 5th ed (pp. xliv, 947). (2013). American Psychiatric
Publishing, Inc.

3. Solmi, M., Pigato, G.G., Roiter, B., Guaglianone, A., Martini,
L., et al. (2018). Prevalence of Catatonia and Its Moderators in
Clinical Samples: Results from a Meta-analysis and Meta-
regression Analysis. Schizophrenia Bulletin, 44(5), 1133-1150.

Page 4 of 5


https://psychiatryonline.org/doi/abs/10.1176/appi.books.9780890425596
https://psychiatryonline.org/doi/abs/10.1176/appi.books.9780890425596
https://psychiatryonline.org/doi/abs/10.1176/appi.books.9780890425596
https://academic.oup.com/schizophreniabulletin/article-abstract/44/5/1133/4626666
https://academic.oup.com/schizophreniabulletin/article-abstract/44/5/1133/4626666
https://academic.oup.com/schizophreniabulletin/article-abstract/44/5/1133/4626666
https://academic.oup.com/schizophreniabulletin/article-abstract/44/5/1133/4626666

J. Clinical Case Reports and Studies

4. Rogers, J.P., Oldham, M.A., Fricchione, G., Northoff, G., Ellen
Wilson, J., et al. (2023). Evidence-based consensus guidelines
for the management of catatonia: Recommendations from the
British  Association for Psychopharmacology. Journal of
Psychopharmacology (Oxford, England), 37(4), 327-3609.

5. Sienaert, P., Dhossche, D.M., Vancampfort, D., De Hert, M.,
Gazdag, G. (2014). A clinical review of the treatment of
catatonia. Frontiers in Psychiatry, 5, 181.

6. Stahl, S.M. (2013). Stahl’s Essential Psychopharmacology:
Neuroscientific Basis and Practical Applications (4th edition).
Cambridge University Press. 397-403

7. Busner,J., Targum, S. D. (2007). The clinical global impressions
scale: Applying a research tool in clinical practice. Psychiatry
(Edgmont (Pa.: Township)), 4(7), 28-37.

8. Ativan (Lorazepam). (2012). Journal of Addictions Nursing,
23(2), 141-142.

9. Tanzer, T.D., Brouard, T., Pra, S.D., Warren, N., Barras, M., et
al. (2022). Treatment strategies for clozapine-induced
hypotension: A systematic review. Therapeutic Advances in
Psychopharmacology, 12, 20451253221092931.

10. Kyriakopoulos, A.A., Greenblatt, D.J., Shader, R.I. (1978).
Clinical pharmacokinetics of lorazepam: A review. The Journal
of Clinical Psychiatry, 39(10 Pt 2), 16-23.

11. Hirjak, D., Fricchione, G., Wolf, R.C., Northoff, G. (2024).
Lorazepam in catatonia - Past, present and future of a clinical
success story. Schizophrenia research, 263, 27-34.

12.

13.

14.

15.

16.

17.

Copy rights@ Harry Jorge Groen,
Rice, T., Crow, M., Cardieri, B., Acheampong, D., Coffey, B.J.
(2021). High-Dose Benzodiazepines in Treatment of Malignant
Catatonia in an Adolescent: Lorazepam, Clonazepam, and
Differing Efficacy. Journal of Child and Adolescent
Psychopharmacology, 31(6), 450-454.
Daniels, J. (2009). Catatonia: Clinical aspects and
neurobiological correlates. The Journal of Neuropsychiatry and
Clinical Neurosciences, 21(4), 371-380.
Meyer, J.M. (2014). A rational approach to employing high
plasma levels of antipsychotics for violence associated with
schizophrenia: Case vignettes. CNS Spectrums, 19(5), 432-438.
Beckmann, H., Fritze, J., Franzek, E. (1992). The influence of
neuroleptics on specific syndromes and symptoms in
schizophrenics with unfavourable long-term course. A 5-year
follow-up  study of 50 chronic  schizophrenics.
Neuropsychobiology, 26(1-2), 50-58.
Ungvari, G.S., Chiu, H.F., Chow, L.Y., Lau, B.S., Tang, W.K.
(1999). Lorazepam for chronic catatonia: A randomized, double-
blind, placebo-controlled cross-over study.
Psychopharmacology, 142(4), 393-398.
Rogers, J.P., Zandi, M.S., David, A.S. (2023). The diagnosis and
treatment of catatonia. Clinical Medicine (London, England),
23(3), 242-245.

Ready to submit your research? Choose Auctores and benefit from:

—@ BY This work is licensed under Creative fast, convenient online submission

Commons  Attribution 4.0 License

To Submit Your Article Click Here:

YV V V V V V

DOI:10.31579/2690-8808/275

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more

https://auctoresonline.org/journals/journal-of-clinical-case-

reports-and-studies

Auctores Publishing LLC — Volume 6(7)-275 www.auctoresonline.org
ISSN: 2690-8808

Page 5 of 5


https://journals.sagepub.com/doi/abs/10.1177/02698811231158232
https://journals.sagepub.com/doi/abs/10.1177/02698811231158232
https://journals.sagepub.com/doi/abs/10.1177/02698811231158232
https://journals.sagepub.com/doi/abs/10.1177/02698811231158232
https://journals.sagepub.com/doi/abs/10.1177/02698811231158232
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2014.00181/full
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2014.00181/full
https://www.frontiersin.org/journals/psychiatry/articles/10.3389/fpsyt.2014.00181/full
https://pmc.ncbi.nlm.nih.gov/articles/PMC2880930/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2880930/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2880930/
https://www.tandfonline.com/doi/full/10.3109/10884602.2012.669122
https://www.tandfonline.com/doi/full/10.3109/10884602.2012.669122
https://journals.sagepub.com/doi/abs/10.1177/20451253221092931
https://journals.sagepub.com/doi/abs/10.1177/20451253221092931
https://journals.sagepub.com/doi/abs/10.1177/20451253221092931
https://journals.sagepub.com/doi/abs/10.1177/20451253221092931
https://europepmc.org/article/med/30762
https://europepmc.org/article/med/30762
https://europepmc.org/article/med/30762
https://www.sciencedirect.com/science/article/pii/S0920996423000579
https://www.sciencedirect.com/science/article/pii/S0920996423000579
https://www.sciencedirect.com/science/article/pii/S0920996423000579
https://www.liebertpub.com/doi/full/10.1089/cap.2021.29207.bjc
https://www.liebertpub.com/doi/full/10.1089/cap.2021.29207.bjc
https://www.liebertpub.com/doi/full/10.1089/cap.2021.29207.bjc
https://www.liebertpub.com/doi/full/10.1089/cap.2021.29207.bjc
https://www.liebertpub.com/doi/full/10.1089/cap.2021.29207.bjc
https://psychiatryonline.org/doi/full/10.1176/jnp.2009.21.4.371
https://psychiatryonline.org/doi/full/10.1176/jnp.2009.21.4.371
https://psychiatryonline.org/doi/full/10.1176/jnp.2009.21.4.371
https://www.cambridge.org/core/journals/cns-spectrums/article/rational-approach-to-employing-high-plasma-levels-of-antipsychotics-for-violence-associated-with-schizophrenia-case-vignettes/E83BC92675B01F183A86BFBA4523BD5C
https://www.cambridge.org/core/journals/cns-spectrums/article/rational-approach-to-employing-high-plasma-levels-of-antipsychotics-for-violence-associated-with-schizophrenia-case-vignettes/E83BC92675B01F183A86BFBA4523BD5C
https://www.cambridge.org/core/journals/cns-spectrums/article/rational-approach-to-employing-high-plasma-levels-of-antipsychotics-for-violence-associated-with-schizophrenia-case-vignettes/E83BC92675B01F183A86BFBA4523BD5C
https://karger.com/nps/article-abstract/26/1-2/50/231180
https://karger.com/nps/article-abstract/26/1-2/50/231180
https://karger.com/nps/article-abstract/26/1-2/50/231180
https://karger.com/nps/article-abstract/26/1-2/50/231180
https://karger.com/nps/article-abstract/26/1-2/50/231180
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=77
https://auctoresonline.org/journals/journal-of-clinical-case-reports-and-studies
https://auctoresonline.org/journals/journal-of-clinical-case-reports-and-studies

