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The Role of Alcohol Biomarkers in Detecting a Physician’s
COVID-19-Related Acute Stress Response: A Case Report
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Objectives: Alcohol biomarkers are used to detect alcohol exposure

in clinical and forensic settings. This includes professional health

program (PHP) monitoring of healthcare workers in recovery from

substance use disorders. Here we present the case of a physician

whose positive alcohol biomarker test result was complicated by a

traumatic stress response to frontline work during COVID-19.

Methods: An anesthesiologist under PHP monitoring for substance

use disorder and depression was interviewed extensively, urine and

blood biomarkers were obtained, and longitudinal structured and

semi-structured interviews related to anxiety, depression, posttrau-

matic stress, and cravings were used to monitor responses to the

unanticipated death of a patient who succumbed to COVID-19.

Results: After an initial positive ethylglucuronide (EtG) and ethyl-

sulfate (EtS) toxicology test result, all subsequent testing was nega-

tive. The physician described compulsive sanitizing hands/arms and

mask with highly concentrated ethanol-based products. Standardized

assessments and clinical interviews provided documentation of a

COVID-19-related post-traumatic stress response. He was connected

to additional therapeutic support services and monitoring continued.

Conclusions: Inhalation of ethanol vapors was initially accepted as a

possible explanation for the positive EtG/EtS results, though the

physician later acknowledged that limited alcohol beverage con-

sumption occurred 6 days prior to the positive test, further compli-

cating its interpretation. Detection of aberrant behavior through

ongoing monitoring helps to protect both healthcare workers and

the patients they serve.
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T he COVID-19 pandemic has contributed to documented
increases in psychological distress and substance use in

healthcare workers due to stressors including social isolation,
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anxiety about contracting the virus, decreased opportunity to
engage in healthy coping strategies such as treatment and/or
mutual support groups, difficulties with balancing work and
childcare, and exposure to COVID-19-related morbidity and
mortality. These challenges have impacted physicians who are
on the ‘‘front lines’’ in the global response to the COVID-19
pandemic, with certain physician subspecialties more
severely impacted (eg, intensive care, anesthesiology, emer-
gency medicine) due to increased risk for acquiring COVID-
19 themselves and unprecedented exposure to dying
patients.1–3

Before the COVID-19 crisis, physicians in general, and
anesthesiologists in particular, were identified as exhibiting
greater risk for developing substance use disorders (SUDs),
possibly due to their increased exposure and access to potent
drugs with high addictive potential.4–6 In a recent review of
SUDs in anesthesiologists, the most common primary sub-
stance class was opioids (55%), followed by alcohol (28%)
and stimulants (8%).7 Stressors of work, exacerbated by the
pandemic, also increase healthcare workers’ vulnerability to
stress-related use or return to use.8–10 We present the unusual
case of an anesthesiologist monitored by his state’s profes-
sional health program (PHP) due to history of SUD and
depression, whose positive toxicology test for alcohol bio-
markers led to the uncovering of a significant workplace-
related traumatic stress response during the COVID-19
pandemic. The physician provided written consent for the
publication of this report.

CASE
Near the onset of the COVID-19 pandemic, Dr. X, an

experienced anesthesiologist at a 300-bed urban hospital,
received a phone call from hospital administration and risk
management informing him that a patient he had treated
4 days prior had died of the virus. The patient had presented
with acute abdominal symptoms and screened negative
regarding risk for COVID-19. Dr. X had interacted with this
patient more than most, as they shared the same native
language, and Dr. X had intubated the patient for a medical
procedure. Upon hearing of the patient’s COVID-19-related
death, Dr. X inquired whether he could be tested for COVID-
19, but was denied due to a shortage of tests. This resulted in
feeling unsupported by administration, and also increased his
concern regarding their judgment in responding to the pan-
demic.

Before receiving notification of the patient’s death,
Dr. X had been using an ethyl alcohol-based hand sanitizer,
rather than soap, for most hand hygiene. The sanitizer was
authorized reproduction of this article is prohibited.
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readily available in automatic dispensers, and offered a quick,
easy option that was accessible throughout the hospital cor-
ridors and dried quickly between cases. Dr. X described
applying the sanitizer on his hands and arms (up to his elbows)
and wiping his stethoscope with it about 20 times per day.
After receiving the call, he noted increasing use to approxi-
mately 100 times per day. In addition, Dr. X reported that he
began working under the assumption that every patient was
positive for COVID-19, and followed extensive sanitizing
procedures with every patient and at every opportunity. For
example, Dr. X reported cleaning his plastic-lined N-95 mask,
which had to be re-used for 3 days, with a 90% ethyl alcohol
spray approximately 10 to 20 times a day. This reflected a
significant increase from his use before the patient’s death,
since the hospital had previously limited the use of scarce N-
95 masks to those working with confirmed-positive COVID-
19 cases.

Dr. X had a history of depression and SUD [with
diagnoses of Ketamine Use Disorder—Severe, Opioid Use
Disorder—Severe, Amphetamine-type (MDMA) Use Disor-
der—Severe, and Sedative Use Disorder—Severe]. His
involvement with the PHP was instigated by an incident
involving loss of consciousness in the workplace following
injection of fentanyl, midazolam, and propofol (though his
preferred substance was ketamine). About a month after his
patient’s COVID-19-related death, Dr. X’s random urine
toxicology test was positive for the alcohol biomarkers
ethyl glucuronide (EtG) and ethyl sulfate (EtS), at levels of
1561 ng/mL (cutoff ¼ 500 ng/mL) and 377 ng/mL (cutoff ¼
75 ng/mL), with a creatinine of 23.9 mg/dL. However, his
blood-based phosphatidyl ethanol (PEth) test was negative.
Dr. X was not scheduled towork theweek following the positive
test result. Due to our ability to rapidly obtain an independent
clinical evaluation, observer reports, and results of additional
toxicology testing, Dr. X was not formally removed from
practice while the situation was further assessed.

At the time of the incident, Dr. X had demonstrated
2 years of documented adherence to all components of his
monitoring agreement. This included excellent recent perfor-
mance reports at work, lack of concerns from his profes-
sionally-led support group facilitator, documented abstinence
from all mood-altering substances, absence of defensiveness,
and openness to examination of the toxicology results by an
independent evaluator. These indicators, combined with lack
of prior alcohol use disorder and lack of symptoms indicating
return to any substance use, suggested that Dr. X’s abstinence
remained intact. His initiation of excessive cleaning with
ethanol-based sanitizing products following an unexpected,
potentially life-threatening situation [ie, sustained exposure to
a confirmed-positive COVID-19 patient without the appro-
priate level of personal protective equipment (PPE)], led the
PHP team to explore the possibility that his behavior reflected
a compulsive (ie, hypervigilant) behavioral response to a
COVID-19-related traumatic experience.

We conducted further assessment, and results of his
longitudinal assessments are listed in Table 1. Dr. X reported
mild depressive symptoms with passive suicidal ideation (on
both the Patient Health Questionnaire-9 and the Columbia
Suicide Severity Rating Scale), moderate anxiety symptoms
Copyright © 2022 American Society of Addiction Medicine. U
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on the Generalized Anxiety Disorder-7, and significant trau-
matic stress symptoms on the PTSD Checklist for DSM-5.
Notably, he acknowledged having thoughts that he would be
better off dead, de-realization, and being ‘‘extremely’’ both-
ered by ‘‘being super-alert, watchful, or on guard.’’ Dr. X
described his passive thoughts of suicide as being similar to
what he had experienced previously, albeit more severely, on
the day he had self-administered a potentially fatal combina-
tion of drugs over 2 years prior. He also identified prior work-
related and other adverse life experiences as having met
Criterion A11 for post-traumatic stress disorder, which neither
he nor others had previously identified. As seen in Table 1,
follow-up assessment (after a month during which Dr. X
received ongoing support, intensified therapy, and much-
improved PPE) demonstrated that his symptoms had all
subsided. Importantly, when completing the Post-traumatic
Growth Inventory, Dr. X identified several areas of personal
growth related to this experience.

Monitoring continued, with subsequent blood, hair, and
urine toxicology results remaining negative for all substances.
However, 11 months later, following a distressing break-up
and related family conflict, Dr. X again self-administered a
potentially lethal combination of substances. He was refrained
from practice and returned to residential treatment. While in
treatment, Dr. X acknowledged limited beverage alcohol
consumption the prior year, maintaining that he consumed
one glass of wine 6 days prior to the initial positive EtG/EtS
result (i.e., in the evening after submitting a urine sample
earlier in the day). This could not be independently verified
for accuracy, further complicating interpretation of his posi-
tive EtG/EtS results. However, it highlights the importance of
ongoing evaluation and monitoring for healthcare workers
recovering from SUD, particularly given the additional stress
they face while practicing in the context of a global pandemic.

DISCUSSION
Random urine drug testing is a vital tool for monitoring

healthcare professionals in recovery.12 Positive test results
may identify a lapse involving substance use and, through
immediate intervention, can help to prevent a full relapse. In
the current case, comprehensive assessment following a posi-
tive EtG/EtS test initially suggested incidental inhalation of
alcohol vapors, rather than the purposeful ingestion of alco-
hol, was responsible.

Ethanol-based hand sanitizer use has been shown to
cause positive findings in both urine EtG toxicology13 and
breath testing,14 with studies suggesting that inhalation of
ethanol vapors, rather than transdermal absorption, is most
responsible for the positive results. In addition, though less
sensitive to alcohol exposure than EtG/EtS and breath testing,
PEth testing appears to be the most specific test to determine
whether recent ethanol consumption has occurred.13,15

Review of the literature fails to identify any example involv-
ing a positive PEth result without consumption of ethanol.
Though some literature suggests that direct biomarkers of
ethanol in the keratin matrix are capable of distinguishing
between ethanol consumption and incidental exposure,16 a
review of the literature on EtG hair testing indicates that there
are significant limitations in result reproducibility and
nauthorized reproduction of this article is prohibited.
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interpretation of findings.17 As a result, hair testing was not
utilized in this case. In addition, though many ethanol-based
hand sanitizers also contain approximately 10% 2-propanol
[whose metabolite 2- propylglucoronide (2-PpG) can be
detected in urine samples], that was not the case for the sanitizer
being used by Dr. X. As a result, we were unable to assess for the
presence of 2-PpG as an additional indicator of incidental
exposure to help explain the positive EtG results.18

Although the initial formulation, subsequently dis-
proved, was that Dr. X did not purposely ingest any alcohol,
his random drug testing nonetheless prompted identification
of previously unrecognized and untreated post-traumatic
stress in a frontline healthcare worker during the early days
of the COVID-19 pandemic. Subsequent clinical intervention
to address this condition along with continued monitoring
resulted in improved clinical care. Specifically, absent the
monitoring process, Dr. X likely would not have received the
treatment that led to remission of his acute stress disorder
symptoms, which likely prevented an escalation of his sub-
stance use. As demonstrated by this case, occupational expo-
sure for anesthesiologists to both highly addictive substances
and COVID-19-related work stress is significant, and the
combination of the frequently co-occuring symptoms of
traumatic stress and substance use disorders is important to
fully explore. As a result, it is imperative that rapid response
and facilitation of thorough assessment and intervention are
undertaken when questions about SUDs arise among individ-
uals in high-stress environments, particularly those in safety-
sensitive professions such as healthcare workers.
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