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Abstract
A 94-year-old woman was found unresponsive in her room at an independent living facility. Upon paramedic
arrival, the patient had a Glasgow Coma Scale of 3, and she was transported to the emergency department
(ED). In the ED, she was unresponsive but spontaneously breathing, bradycardia, and hypothermia. Serum
concentrations of both secobarbital (3.3µg/mL; therapeutic 1.0-2.0µg/mL) and pentobarbital (9.5µg/mL;
therapeutic < 5.0µg/mL) were detected and elevated. This type of poisoning is quite rare and should be
considered in patients presenting with hypothermia and coma, even in patients showing brain death signs.
The use of hemodialysis for refractory pentobarbital poisoning may be helpful.
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Introduction
Barbiturates are sedative medications that agonize the gamma-aminobutyric acid receptor in the central
nervous system (CNS), causing the chloride channel's prolonged opening. The neuronal hyperpolarization
effect is decreased neuronal firing and CNS depression [1]. Commonly prescribed barbiturates include
phenobarbital, which is used for epilepsy and alcohol withdrawal, and butalbital, which is used for epilepsy
and headache [1]. Additionally, pentobarbital is used as a general anaesthetic in both humans and
animals [2]. Secobarbital is prescribed only as a primary euthanasia agent where physician-assisted suicide
has been legalized [2]. Though diagnosing barbiturate toxicity can be difficult, it is essential to recognize
some of its potential effects such as severely depressed mental status and hypothermia. An extraordinarily
unique case of an elderly patient suffering from a combined overdose of both secobarbital and pentobarbital
is described.

Case Presentation
A 94-year-old woman with a past medical history significant for Non-Hodgkin's splenic marginal zone
lymphoma, hemolytic anemia, hepatocellular carcinoma, hypertension, neurogenic bladder, osteoarthritis,
and shingles prescribed aspirin, atenolol, cholecalciferol, and losartan was found obtunded in her room at an
independent living facility. Upon paramedic arrival, she was breathing spontaneously and maintaining
adequate oxygenation, even though her Glasgow Coma Scale was 3. She was transported to the emergency
department (ED) for further evaluation. 

In the ED, the patient was responsive to noxious stimuli only but was spontaneously breathing. Vital signs
included: heart rate 56 beats per minute, blood pressure 111/54mm of mercury (mm Hg), temperature
35.7ºC (temporal), respirations 16 breaths per minute, and a room air pulse oximetry saturation of 96%. Her
physical examination was otherwise unremarkable. Fingerstick glucose measured 106 mg/dL(normal: 65-99
mg/dL). Initial routine laboratory (including serum acetaminophen, salicylate and ethanol concentrations)
and radiographic testing- computed tomography head, chest, abdomen, and pelvis - was unremarkable. A
rapid urine drug screen of abuse preliminarily detected barbiturates. In the ED, the patient's family arrived
and expressed concerns regarding pills found in the patient's room, which had not been prescribed. These
pills, however, were not able to be identified. She was subsequently admitted to the intensive care unit for
further monitoring.

The patient's vital signs normalized, mental status gradually improved, and her coma fully resolved by
hospital day (HD) 3. She underwent extensive neurologic testing during this time, including magnetic
resonance imaging of the brain, showing small remote vessel ischemic disease and an electroencephalogram
that demonstrated diffuse background slowing but no seizures. She did not receive hemodialysis because her
living will forbid it. Serum liquid chromatography/mass spectroscopy toxicology testing on blood drawn
upon ED presentation detected both secobarbital and pentobarbital. Initial serum concentrations measured
elevated levels of both secobarbital at 3.3µg/mL (therapeutic 1.0-2.0µg/mL, toxic >3.0µg/mL) and
pentobarbital at 9.5µg/mL (hypnotic 1.0-5.0µg/mL, toxic >10.0µg/mL), respectively [3,4]. On HD 3, the
patient was transferred to the medical floor in stable condition. The patient denied any knowledge of either
drug or the events of her hospitalization. She adamantly denied an overdose and stated she did not have
access to these medications. Repeat serum testing on HD 5 detected no secobarbital and pentobarbital. The
patient ultimately improved and was discharged to a skilled nursing facility on HD 11.

Discussion
Barbiturates are infrequently encountered in the outpatient setting due to increased use of benzodiazepines,
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which exhibit a wider therapeutic window and lower incidence of single-substance fatal overdose.
Barbiturate poisoning can be especially difficult to diagnose in the elderly, who have a higher incidence of
organic etiologies of altered mental status. Previous research has demonstrated patient age to be highly
predictive of severe intoxication [5]. This may be due to slower hepatic elimination and decreased
physiologic compensation capability in elderly patients. Moreover, the duration of clinically significant signs
and symptoms after barbiturate overdose correlates poorly with pharmacokinetic half-life [6]. Case reports
have described brain stem reflexes' return even five days after initial examination showed evidence of brain
death [5]. Historically, pentobarbital has been used in veterinary euthanasia medicine. However, case reports
of fatal exposure after obtaining the medication from China and Mexico have been published within the last
five years [7,8]. Secobarbital is reportedly the most common medication used in physician-assisted
suicide [9]. However, accidental intoxication with secobarbital has rarely been reported. Based on a review
of available literature, this is a novel case of combined secobarbital and pentobarbital intoxication in a
single patient.

Treatment of barbiturate poisoning is predominantly supportive. Hemodialysis for severe hypotension and
refractory coma after pentobarbital poisoning has been described with variable efficacy [10]. Unlike
phenobarbital, which has shown increased elimination with urinary alkalization, secobarbital and
pentobarbital have higher pKa values that do not allow for effective excretion of the un-metabolized parent
drug. Historically, enhanced elimination with multi-dose activated charcoal has been used in phenobarbital
overdoses with improved clearance, but without clear evidence of improvement in clinical outcome [11].

Conclusions
This is a unique case of an elderly patient suffering from a combined overdose of both secobarbital and
pentobarbital. Barbiturate toxicity should be considered in patients presenting with hypothermia and coma,
even in those exhibiting apparent clinical signs of brain death. Due to the elderly having higher chances of
organic etiologies of alerted mental status, barbiturate poisoning can be especially challenging to diagnose
in this age group. Additionally, the use of hemodialysis may be helpful for refractory pentobarbital
poisoning.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Lopez-Munoz F, Ucha-Udabe R, Alamo C: The history of barbiturates a century after their clinical

introduction. Neuropsychiatr Dis Treat. 2005, 1:329-43.
2. Crellin SJ, Katz KD: Pentobarbital toxicity after self-administration of euthasol veterinary euthanasia

medication. Case Rep Emerg Med. 2016, 2016:6270491. 10.1155/2016/6270491
3. Mayo Clinic - Mayo Medical Laboratories. Test ID: SECOS; Secobarbital, Serum . (2020). Accessed: January 2,

2021: https://www.mayocliniclabs.com/test-catalog/Clinical+and+Interpretive/8243.
4. Mayo Clinic - Mayo Medical Laboratories. Test ID: PENTS; Pentobarbital, Serum . (2020). Accessed: January

2, 2021: https://www.mayocliniclabs.com/test-catalog/Clinical+and+Interpretive/8239.
5. Greenblatt DJ, Allen MD, Harmatz JS, et al.: Overdosage with pentobarbital and secobarbital: assessment of

factors related to outcome. J Clin Pharmacol. 1979, 19:758-68. 10.1002/j.1552-4604.1979.tb01648.x
6. Suddock JT, Cain MD: Barbiturate Toxicity. StatPearls Publishing, Treasure Island, FL; 2018.
7. Druda DF, Gone S, Graudins A: Deliberate self-poisoning with a lethal dose of pentobarbital with

confirmatory serum drug concentrations: survival after cardiac arrest with supportive care. J Med Toxicol.
2019, 15:45-48. 10.1007/s13181-018-0675-3

8. Solbeck P, Snowdon V, Rajagopalan A, et al.: Suicide by fatal pentobarbital intoxication in Ontario, Canada,
from 2012 to 2015. J Forensic Sci. 2019, 64:309-313. 10.1111/1556-4029.13828

9. Public Health Division, Center for Health Statistics. Oregon Death with Dignity Act 2018 Data Summary .
(2019). Accessed: 01/02/2020:
https://www.oregon.gov/oha/PH/PROVIDERPARTNERRESOURCES/EVALUATIONRESEARCH/DEATHWITHDIGNITYACT/Documents/year21.pdf

10. Mactier R, Laliberte M, Mardini J, et al.: Extracorporeal treatment for barbiturate poisoning:
recommendations from the EXTRIP workgroup. Am J Kidney Dis. 2014, 64:347-58.
10.1053/j.ajkd.2014.04.031

11. Roberts DM, Buckley NA: Enhanced elimination in acute barbiturate poisoning - a systematic review . Clin
Toxicol (Phila). 2011, 49:2-12. 10.3109/15563650.2010.550582

2021 Katz et al. Cureus 13(1): e12446. DOI 10.7759/cureus.12446 2 of 2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2424120/
https://dx.doi.org/10.1155/2016/6270491
https://dx.doi.org/10.1155/2016/6270491
https://www.mayocliniclabs.com/test-catalog/Clinical+and+Interpretive/8243
https://www.mayocliniclabs.com/test-catalog/Clinical+and+Interpretive/8243
https://www.mayocliniclabs.com/test-catalog/Clinical+and+Interpretive/8239
https://www.mayocliniclabs.com/test-catalog/Clinical+and+Interpretive/8239
https://dx.doi.org/10.1002/j.1552-4604.1979.tb01648.x
https://dx.doi.org/10.1002/j.1552-4604.1979.tb01648.x
https://europepmc.org/books/NBK499875
https://dx.doi.org/10.1007/s13181-018-0675-3
https://dx.doi.org/10.1007/s13181-018-0675-3
https://dx.doi.org/10.1111/1556-4029.13828
https://dx.doi.org/10.1111/1556-4029.13828
https://www.oregon.gov/oha/PH/PROVIDERPARTNERRESOURCES/EVALUATIONRESEARCH/DEATHWITHDIGNITYACT/Documents/year21.pdf
https://www.oregon.gov/oha/PH/PROVIDERPARTNERRESOURCES/EVALUATIONRESEARCH/DEATHWITHDIGNITYACT/Documents/year21.pdf
https://dx.doi.org/10.1053/j.ajkd.2014.04.031
https://dx.doi.org/10.1053/j.ajkd.2014.04.031
https://dx.doi.org/10.3109/15563650.2010.550582
https://dx.doi.org/10.3109/15563650.2010.550582

	Old and Cold: A Novel Case of Combined Secobarbital and Pentobarbital Poisoning in an Elderly Woman
	Abstract
	Introduction
	Case Presentation
	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


