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Chlordiazepoxide-induced delirium 
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Abstract 

Background: Ethanol dependence is associated with a discontinuation withdrawal delirium. Chlordiazepoxide is 
frequently successfully used in its treatment.

Case presentation: A 27‑year‑old, Caucasian female with ethanol dependence who had objective symptoms of 
withdrawal experienced worsening of her delirium after administration of chlordiazepoxide, but improved with loraz‑
epam and cleared with discontinuation of benzodiazepine administration.

Conclusions: Worsening of delirium appears to be related to the specific use of chlordiazepoxide, but the mecha‑
nism of this effect is not clear. While this case does not alter the standard care of ethanol dependence, it does alert 
clinicians that our treatment approach may not be fully benign.

Keywords: Acetylcholine, Alcohol withdrawal, Benzodiazepine, Case report, Chlordiazepoxide, Delirium tremens, 
Ethanol withdrawal

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
Delirium is a potentially reversible but life-threatening 
acute brain syndrome characterized by altered conscious-
ness and short-term confusion, along with disturbances 
in cognition. Ethanol withdrawal is a well-established eti-
ology of delirium (ethanol withdrawal delirium, EWD) in 
hospital settings and is commonly referred to as delirium 
tremens (DTs). EWD occurs in 0.2–0.7% among the gen-
eral population and in as many as 5–12% among those 
in inpatient treatment for ethanol dependence or with-
drawal [1–4]. Mortality with untreated acute EWD is 
around 20%, but the risk may also be increased beyond 
the acute phase. In a Finnish study, 37% of patients with 

EWD died over an 8-year follow-up period, with a hazard 
ratio (HR) of 20 compared with those without ethanol 
dependence and an HR of 12 compared with study par-
ticipants with ethanol dependence but not EWD [4].

Benzodiazepines (BNZs) are well established as a first-
line treatment for prevention and treatment of ethanol-
related delirium [5]. However, BNZs are an independent 
risk factor for the exacerbation of delirium in severely ill 
patients not undergoing ethanol withdrawal [5], and may 
induce delirium with excessive use [6]. It has been pro-
posed that the use of symptom-triggered administration 
of benzodiazepines, such as with the Clinical Institute 
Withdrawal Assessment for Alcohol-Revised (CIWA-Ar) 
[7], would reduce the likelihood of this complication of 
the aggressive treatment of EWD [8]. But CIWA-Ar has 
significant subjectiveness, which may reduce the utility 
of this approach, and control groups may even do bet-
ter in some studies [9]. Recently, Wang et  al. presented 
four cases of iatrogenic delirium secondary to sustained 
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or increased dosing with BNZs due to use of CIWA-Ar in 
patients with histories suggestive of recent ethanol cessa-
tion and at risk of EWD [10]. However, herein, we report 
a case of BNZ-induced delirium in a patient receiving a 
relatively small dose of chlordiazepoxide in response to 
clear objective signs of alcohol withdrawal.

Case presentation
A 27-year-old, Caucasian female with a past medical his-
tory of tachycardia and ethanol dependence presented 
to the emergency department (ED) for possible psycho-
sis in the setting of ethanol withdrawal. Two days pre-
viously, the patient was admitted to an outside hospital 
for management of ethanol withdrawal and was treated 
with intravenous fluids but not BNZs. She removed her 
IV and left the hospital before being formally discharged, 
but the family brought her to our hospital with a report 
of paranoia and believing people outside her home were 
trying to kill her. Her last known ethanol consumption 
was 4  days prior, and alcohol, BNZs, and barbiturates 
were not detected in her serum or urine. She reported 
at least five “heavy pours” of vodka every day, and had 
consumed this amount for a few years. Examination 
was significant for tachycardia (127–132 beats per min-
ute), high blood pressure (ranging from 143 to 149/102 
to 103  mmHg), and mild tenderness to palpation to 
bilateral upper abdominal quadrants. She was calm, 
fully oriented, and with organized thought process, but 
endorsed paranoia regarding family members being out 
to get her and hearing voices outside her head talking 
about her. A medical workup for delirium revealed nor-
mal complete blood count, a comprehensive metabolic 
panel with mildly elevated transaminases [aspartate ami-
notransferase (AST) 94 U/L; alanine transaminase (ALT) 
72 U/L], and a noncontrast computed tomogram of the 
brain with mild diffuse volume loss greater than expected 
for her age. These abnormalities were consistent with her 
drinking history and not indicative of a separate process. 
No substances were present in urine or serum toxicol-
ogy. She was negative for coronavirus (COVID), human 
immunodeficiency virus (HIV), and hepatitis panel. She 
expressed interest in achieving sobriety from ethanol. 
She was first given lorazepam 2 mg orally and started on 
chlordiazepoxide 25  mg twice daily because her pulse 
and blood pressure remained elevated. Within 2  hours 
of every chlordiazepoxide dose, she became acutely con-
fused and agitated, reporting visual and auditory hal-
lucinations and stating that there were people on the 
other side of the door who were coming after her. After 
two doses of chlordiazepoxide (total of 50  mg, which is 
equivalent to 2 mg lorazepam), it was discontinued and 
she was treated with 2  mg of intramuscular lorazepam 
and a subsequent dose of oral lorazepam 2  mg, which 

were associated with improvement of her agitation. All 
BNZs were subsequently held. The next day, the patient 
was calm, coherent, with organized thought, and no hal-
lucinations or paranoia. She remained that way over an 
extended observation period of over 10  hours. She was 
then referred to a substance treatment program where 
she did not exhibit any psychosis, and did not require 
additional BNZ medication.

Our institutional human subjects protection program 
allowed submission of this case presentation (IRB num-
ber 22.1081). Additionally, written informed consent was 
obtained from the patient for publication of this case 
report.

Discussion
In this case, there is temporal association between admin-
istration of chlordiazepoxide to a nonelderly patient 
with objective autonomic symptoms of severe ethanol 
withdrawal and worsening of psychosis at the time of 
maximal plasma levels [11]. There were no other identifi-
able causes of the worsening of her ethanol withdrawal 
delirium. The chlordiazepoxide-associated delirium, con-
fusion, and vital signs all appeared to improve initially 
with intramuscular lorazepam and subsequently with 
oral lorazepam. This case raises concern that the treat-
ment approach of using a long-acting BNZ like chlordi-
azepoxide in nonelderly patients who meet criteria for 
ethanol withdrawal symptoms may not be fully benign 
and possibly a source of iatrogenic delirium. Iatrogenic 
delirium has been reported previously in a case series of 
four patients in the intensive care unit (ICU) setting as a 
complication of using BNZs for ethanol withdrawal [6], 
but occurred in patients with a higher risk of delirium 
due to other underlying pathologies, such as depression, 
malnutrition, or infection, head trauma, advanced age, 
or intubation, and without considering only objective 
symptoms  [6, 8, 10]. However, in this case without pre-
disposing factors and with use of only the patient’s vital 
signs (pulse and blood pressure) to drive the decision to 
administer chlordiazepoxide, the patient developed BNZ 
delirium as evidenced by the worsening of the delirium at 
anticipated peak chlordiazepoxide plasma levels.

Treatment of EWD is usually focused upon ameliorat-
ing agitation and other symptoms of neuronal hyperex-
citability, which decreases the risk of seizures, injury, 
and mortality [12]. Long-acting BNZs, like chlordiaz-
epoxide, are believed to be better owing to improvement 
with front-dosing [2], but do not appear to be superior in 
direct comparison studies with shorter half-life BNZs [9]. 
Additional preference for chlordiazepoxide is related to 
high lipophilicity, allowing for faster absorption through 
the oral than the intramuscular route, with peak plasma 
levels within 2 hours. [13–15]
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While standard of care has benzodiazepines as a treat-
ment of ethanol withdrawal, curiously, incapacitating 
benzodiazepine γ-aminobutyric acid (GABA) A recep-
tors with the inverse agonist flumazenil may ameliorate 
symptoms of early ethanol withdrawal in some patients 
[15]. But the focus on GABA in EWD may be mis-
placed. Reductions in activity of the neurotransmitter 
acetylcholine have been hypothesized to play a role in 
delirium [16]. Several studies have suggested a poten-
tial anticholinergic effect of benzodiazepines alongside 
other anticholinergic medications in elderly patients with 
delirium. The risk for delirium in elders is greater when 
long-acting benzodiazepines [odds ratio (OR) 5.4, 95% 
confidence interval (CI) 1.0–29.2] or higher doses (OR 
3.3, 95% CI 1.0–11.0) were given, compared with admin-
istration of short-acting benzodiazepines (OR 2.6, 95% 
CI 1.1–6.5) or lower doses (OR 2.6, 95% CI 0.8–9.1) [17]. 
However, chlordiazepoxide appears to have the weak-
est anticholinergic activity of seven examined benzodi-
azepines (bromazepam, camazepam, chlordiazepoxide, 
diazepam, lorazepam, medazepam, and triazolam), but 
any anticholinergic effect is approximately 1000-fold 
higher than achieved in human treatment [18]. Perhaps 
our patient had unknown predispositions to delirium that 
increased her risk when exposed to chlordiazepoxide.

Conclusions
Recently, there has been increasing awareness of BNZ-
related delirium in patients undergoing acute ethanol 
withdrawal. Our patient suggests that this may occur 
in individuals without typical predispositions for BNZ-
induced delirium. While the current case is unlikely to 
alter the approach to the prevention and management 
of EWD, it is important for clinicians to be mindful that 
even standard-of-care medications are not always benign. 
Untoward worsening of delirium symptomatology with 
BNZs, particularly those with a long half-life, should 
lead one to consider the potential iatrogenic worsening 
of delirium. The mechanism by which chlordiazepoxide 
may have potentiated delirium in the setting of ethanol 
withdrawal is not clear.

Acknowledgements
None.

Author contributions
MAA, made original observation that chlordiazepoxide was inducing delirium, 
background research, writing original draft, and subsequent editing. OHAE, 
background research, writing, and editing. SB, background research, writing, 
and editing. MRG, background research, writing, and editing. DSM, back‑
ground research. CLB, background research and writing. NZM, background 
research and writing. RSE‑M, supervision and coordination, final editing. All 
authors read and approved the final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Our institutional human subjects protection program allowed submission of 
this case presentation (IRB number 22.1081). Written informed consent was 
obtained from the patient for publication of this case report and any accom‑
panying images. A copy of the written consent is available for review by the 
Editor‑in‑Chief of this journal.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor‑in‑Chief of this journal.

Competing interests
There are no actual competing interests for this paper. However, Dr. El‑Mallakh 
serves as a speaker for Indivior, Intracellular Therapies, Janssen, Lundbeck, 
Noven, Otsuka, Sunovion, and Teva. None of the other authors has any actual 
or perceived competing interests.

Author details
1 Department of Psychiatry and Behavioral Sciences, University of Louisville 
School of Medicine, Louisville, USA. 2 Department of Psychiatry and Behavioral 
Sciences, University of Louisville School of Medicine, 401 East Chestnut Street, 
Suite 610, Louisville, KY 40241, USA. 

Received: 16 April 2022   Accepted: 13 May 2022

References
 1. Vasilevskis EE, Han JH, Hughes CG, Ely EW. Epidemiology and risk factors 

for delirium across hospital settings. Best Pract Res Clin Anaesthesiol. 
2012;26:277–87.

 2. Schuckit MA. Recognition and management of withdrawal delirium 
(delirium tremens). N Engl J Med. 2014;371(22):2109–13. https:// doi. org/ 
10. 1056/ NEJMr a1407 298.

 3. Grover S, Ghosh A. Delirium tremens: assessment and management. J 
Clin Exp Hepatol. 2018;8(4):460–70. https:// doi. org/ 10. 1016/j. jceh. 2018. 04. 
012.

 4. Perälä J, Kuoppasalmi K, Pirkola S, Härkänen T, Saarni S, Tuulio‑Henriksson 
A, et al. Alcohol‑induced psychotic disorder and delirium in the general 
population. Br J Psychiatry. 2010;197(3):200–6. https:// doi. org/ 10. 1192/ 
bjp. bp. 109. 070797.

 5. Lonergan E, Luxenberg J, Areosa Sastre A. Benzodiazepines for delirium. 
Cochrane Database Syst Rev. 2009;2009(4):CD006379. https:// doi. org/ 10. 
1002/ 14651 858. CD006 379. pub3.

 6. Moore PW, Donovan JW, Burkhart KK, Waskin JA, Hieger MA, Adkins 
AR, et al. Safety and efficacy of flumazenil for reversal of iatrogenic 
benzodiazepine‑associated delirium toxicity during treatment of 
alcohol withdrawal, a retrospective review at one center. J Med Toxicol. 
2014;10(2):126–32. https:// doi. org/ 10. 1007/ s13181‑ 014‑ 0391‑6.

 7. Elefante RJ, Batkis M, Nelliot A, Abernathy K, Rocha K, Jenkins F, et al. 
Psychometric properties of the Revised Clinical Institute Withdrawal Alco‑
hol Assessment and the Brief Alcohol Withdrawal Scale in a psychiatric 
population. J Addict Med. 2020;14(6):e355–8. https:// doi. org/ 10. 1097/ 
ADM. 00000 00000 000655.

 8. Lucyk S, von Schweinitz BA, Hoffman RS. In response to: safety and effi‑
cacy of flumazenil for reversal of iatrogenic benzodiazepine‑associated 
delirium toxicity during treatment of alcohol withdrawal, a retrospective 
review at one center. J Med Toxicol. 2014;10(4):435. https:// doi. org/ 10. 
1007/ s13181‑ 014‑ 0433‑0.

 9. Amato L, Minozzi S, Vecchi S, Davoli M. Benzodiazepines for alcohol with‑
drawal. Cochrane Database Syst Rev. 2010. https:// doi. org/ 10. 1002/ 14651 
858. CD005 063. pub3.

https://doi.org/10.1056/NEJMra1407298
https://doi.org/10.1056/NEJMra1407298
https://doi.org/10.1016/j.jceh.2018.04.012
https://doi.org/10.1016/j.jceh.2018.04.012
https://doi.org/10.1192/bjp.bp.109.070797
https://doi.org/10.1192/bjp.bp.109.070797
https://doi.org/10.1002/14651858.CD006379.pub3
https://doi.org/10.1002/14651858.CD006379.pub3
https://doi.org/10.1007/s13181-014-0391-6
https://doi.org/10.1097/ADM.0000000000000655
https://doi.org/10.1097/ADM.0000000000000655
https://doi.org/10.1007/s13181-014-0433-0
https://doi.org/10.1007/s13181-014-0433-0
https://doi.org/10.1002/14651858.CD005063.pub3
https://doi.org/10.1002/14651858.CD005063.pub3


Page 4 of 4Arabadjief et al. Journal of Medical Case Reports          (2022) 16:269 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 10. Wang A, Park A, Albert R, Barriga A, Goodrich L, Nguyen BN, et al. Iatro‑
genic delirium in patients on symptom‑triggered alcohol withdrawal 
protocol: a case series. Cureus. 2021;13(6): e15373. https:// doi. org/ 10. 
7759/ cureus. 15373.

 11. Mehdi T. Benzodiazepines revisited. Br J Med Pract. 2012;5(1): a501.
 12. Mainerova B, Prasko J, Latalova K, Axmann K, Cerna M, Horacek R, et al. 

Alcohol withdrawal delirium—diagnosis, course and treatment. Biomed 
Pap Med Fac Univ Palacky Olomouc Czech Repub. 2015;159(1):44–52. 
https:// doi. org/ 10. 5507/ bp. 2013. 089.

 13. Greenblatt DJ, Shader RI, MacLeod SM, Sellers EM. Clinical pharmacoki‑
netics of chlordiazepoxide. Clin Pharmacokinet. 1978;3(5):381–94. https:// 
doi. org/ 10. 2165/ 00003 088‑ 19780 3050‑ 00004.

 14. Perry PJ, Wilding DC, Fowler RC, Hepler CD, Caputo JF. Absorption of oral 
intramuscular chlordiazepoxide by alcoholics. Clin Pharmacol Therap. 
1978;23(5):535–41. https:// doi. org/ 10. 1002/ cpt19 78235 535.

 15. Nutt D, Glue P, Wilson S, Groves S, Coupland N, Bailey J. Flumazenil in 
alcohol withdrawal. Alcohol Alcohol. 1993;2(Suppl.):337–41.

 16. Maldonado JR. Neuropathogenesis of delirium: review of current 
etiologic theories and common pathways. Am J Geriatr Psychiatry. 
2013;21(12):1190–222. https:// doi. org/ 10. 1016/j. jagp. 2013. 09. 005.

 17. Clegg A, Young JB. Which medications to avoid in people at risk of 
delirium: a systematic review. Age Ageing. 2011;40(1):23–9. https:// doi. 
org/ 10. 1093/ ageing/ afq140.

 18. Okada M, Mizuno W, Nakarai R, Matada T, Yamawaki H, Hara Y. Benzodiaz‑
epines inhibit the acetylcholine receptor‑operated potassium current (IK.
ACh) by different mechanisms in guinea‑pig atrial myocytes. J Vet Med 
Sci. 2012;74(7):879–84. https:// doi. org/ 10. 1292/ jvms. 11‑ 0538.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.7759/cureus.15373
https://doi.org/10.7759/cureus.15373
https://doi.org/10.5507/bp.2013.089
https://doi.org/10.2165/00003088-197803050-00004
https://doi.org/10.2165/00003088-197803050-00004
https://doi.org/10.1002/cpt1978235535
https://doi.org/10.1016/j.jagp.2013.09.005
https://doi.org/10.1093/ageing/afq140
https://doi.org/10.1093/ageing/afq140
https://doi.org/10.1292/jvms.11-0538

	Chlordiazepoxide-induced delirium in a patient undergoing alcohol withdrawal: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Introduction
	Case presentation
	Discussion
	Conclusions
	Acknowledgements
	References


