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Abstract Both alcohol withdrawal syndrome (AWS) and
benzodiazepines can cause delirium. Benzodiazepine-
associated delirium can complicate AWS and prolong hospi-
talization. Benzodiazepine delirium can be diagnosed with
flumazenil, a GABA-A receptor antagonist. By reversing the
effects of benzodiazepines, flumazenil is theorized to exacer-
bate symptoms of AWS and precludes its use. For patients
being treated for alcohol withdrawal, flumazenil can diagnose
and treat benzodiazepine delirium without precipitating seri-
ous or life-threatening adverse events. Hospital admission
records were retrospectively reviewed for patients with the
diagnosis of AWS who received both benzodiazepines and

flumazenil from December 2006 to June 2012 at a university-
affiliated inpatient toxicology center. The day of last alcohol
consumption was estimated from available blood alcohol
content or subjective history. Corresponding benzodiazepine,
flumazenil, and adjunctive sedative pharmacy records were
reviewed, as were demographic, clinical course, and out-
come data. Eighty-five patients were identified (average age
50.3 years). Alcohol concentrations were detectable for 42
patients with average 261 mg/dL (10–530 mg/dL). Eighty
patients were treated with adjunctive agents for alcohol
withdrawal including antipsychotics (n=57), opioids (n=27),
clonidine (n=35), and phenobarbital (n=23). Average time
of flumazenil administration was 4.7 days (1–11 days) after
abstinence, and average dose was 0.5 mg (0.2–1 mg). At
the time of flumazenil administration, delirium was de-
scribed as hypoactive (n=21), hyperactive (n=15), mixed
(n=41), or not specified (n=8). Response was not docu-
mented in 11 cases. Sixty-two (72.9 %) patients had sig-
nificant objective improvement after receiving flumazenil.
Fifty-six patients required more than one dose (average 5.6
doses). There were no major adverse events and minor
adverse effects included transiently increased anxiety in
two patients: 1 patient who received 0.5 mg on abstinence
day 2 and another patient who received 0.2 mg flumazenil
on abstinence day 11. This is the largest series diagnosing
benzodiazepine delirium after AWS in patients receiving
flumazenil. During the treatment of AWS, if delirium is
present on day 5, a test dose of flumazenil may be con-
sidered to establish benzodiazepine delirium. With the lim-
ited data set often accompanying patients with AWS,
flumazenil diagnosed benzodiazepine delirium during the
treatment of AWS and improved impairments in cognition
and behavior without serious or life-threatening adverse
events in our patients.

P. W. Moore (*) : J. W. Donovan :K. K. Burkhart :Y. Wert :
D. A. Haggerty : J. J. Rasimas
Department of Internal Medicine, Harrisburg Hospital,
PinnacleHealth, Harrisburg, PA 17101, USA
e-mail: pwmoore@pinnaclehealth.org

J. W. Donovan :K. K. Burkhart : J. J. Rasimas
Department of Emergency Medicine, Pennsylvania State University
College of Medicine, Hershey, PA, USA

K. K. Burkhart
Office of Translational Sciences, Office of Clinical Pharmacology,
Food and Drug Administration, Center for Drug Evaluation and
Research, Silver Spring, MD, USA

J. A. Waskin :M. A. Hieger :A. R. Adkins
Department of Emergency Medicine, Memorial Hospital,
York, PA, USA

D. A. Haggerty
Department of Emergency Medicine, Good Samaritan Hospital,
Lebanon, PA, USA

J. J. Rasimas
National Institutes of Health, NIMH, Bethesda, MD, USA

J. Med. Toxicol. (2014) 10:126–132
DOI 10.1007/s13181-014-0391-6



Keywords Alcohol withdrawal syndrome/delirium tremens .

Benzodiazepine delirium/benzodiazepine toxicity .

Hypoactive delirium/hyperactive delirium/agitated delirium .

Flumazenil diagnostic/flumazenil therapeutic .

Benzodiazepine/lorazepam/diazepam/midazolam .

Pharmacovigilence

Introduction

Benzodiazepines are γ-aminobutyric acid type A (GABA-A)
receptor agonists which bind to sites in the central nervous
system (CNS) and exert sedative and amnestic effects [1–3].
These inhibitory CNS effects are useful during the treatment
of alcohol withdrawal syndrome (AWS), but can also result in
dose-dependent CNS depression and even frank delirium.
Flumazenil, a benzodiazepine receptor antagonist, effectively
reverses benzodiazepine-induced CNS depression via com-
petitive inhibition at the GABA-A receptor-binding site [2–8].
Flumazenil has been beneficial for expediting patient recovery
from anesthesia [9–11] and was previously studied in 519
patients at our center; of which, 15 were diagnosed with
alcohol withdrawal [12].

Complication rates after flumazenil administration have
been reported anywhere from 0.1 to 23.4 % [13–16]. Adverse
events such as anxiety, agitation, seizures, and arrhythmias
have been described [12–14, 17–19]. While most of the
existing literature points toward the safety of flumazenil use
in cases of acute benzodiazepine overdose and postoperative
sedation, there has been only one published study using
flumazenil for the treatment of a complication of AWS, ben-
zodiazepine delirium. However, one earlier retrospective
study of over 500 patients who received flumazenil during
AWS treatment revealed no seizures or arrhythmias [18].

This retrospective study has, as its foundation, a bedside
toxicology practice which, on the basis of history and physical
examination, employs flumazenil frequently in patients with
altered mental status suspected to be caused by sedatives. A
brief description of this practice applied to patients with AWS
is necessary to frame the communicated results. At this center,
we use flumazenil to diagnose and treat benzodiazepine delir-
ium duringAWS after sedatives have been employed earlier in
the hospital course. If (a) the patient’s vital signs have nor-
malized and stabilized, (b) neurologic exam reveals normal-
to-diminished deep tendon reflexes, and (c) wakefulness and
attention are impaired, all hours after the peak effect of the last
dose of benzodiazepine (typically IV lorazepam), then benzo-
diazepine delirium is suspected. Flumazenil is administered to
such patients over 30 second into a running IV line (in order to
avoid confusing a response to pain from drug administration
with a true CNS effect). The first dose is 0.2 to 0.3 mg if there
are concerns about the clinical consequences of rapid awakening,
but 0.5 mg is the typical initial dose. If a patient’s mental status

improves after the initial dose, benzodiazepines are
discontinued and an order on the hospital electronic medical
record system is placed to administer 0.5 mg flumazenil using
prn dosing schedules up to every 1 h as needed for delirium or
a Riker score <4 or >4. If the patient is receiving doses every
hour, the effect fails to last 1 hour, or there is a less than 1:4
nurse-to-patient ratio, we consider increasing the dose of
flumazenil to 1 mg to increase the duration of effect, although
prior studies suggest this prolonged effect occurs with doses
larger than 3 mg [20]. If there is no response to flumazenil, we
pursue other causes for delirium. Our objective was to de-
scribe our clinical experience with flumazenil for the treat-
ment of benzodiazepine delirium during the treatment of AWS
with a larger cohort.

Methods

We obtained institutional review board approval to describe
our experience and results with this clinical practice protocol.
Approval was given for a retrospective chart review of all
patients seen by the toxicology service to examine outcomes
of administration of flumazenil to patients treated with benzo-
diazepines for alcohol withdrawal. We identified cases by
querying the electronic pharmacy database for patients who
received both benzodiazepines (diazepam, lorazepam, and/or
midazolam) and flumazenil during their admission. From this
list, patients with alcohol withdrawal were identified by
reviewing attending progress notes and discharge diagnoses.
Exclusion criteria were defined as patients without a
diagnosis of alcohol withdrawal, patients who did not
receive flumazenil, and patients who did not receive
benzodiazepines before receiving flumazenil.

Physician notes were the preferred source of data to collect
the following demographic information: age, gender, pre-
scribed medications, alcohol use history, day of last drink,
serum alcohol concentration at admission, hospital admission
date and time, and initial benzodiazepine dose, date, and time
as well as other adjunctive medications (i.e., sedatives,
opioids, and antipsychotics) received before the first dose
of flumazenil. Documentation from the physician care
team was also used to confirm diagnoses of delirium
and assign phenomenological subtypes (i.e., hypoactive,
hyperactive, or mixed) [21–23] based on the Riker scale
[24, 25] or patient description if the Riker scale was not
found. Delirium was diagnosed by the DSM-IV-TR
criteria. The Riker sedation-agitation scale was used to
categorize delirium [25, 26] as hypoactive if the Riker
score <4, hyperactive if >4, and mixed delirium if Riker
score fluctuating between <4 and >4. The qualifier NOS was
used for patients whose records did not contain a Riker score
at the time of the first flumazenil administration.
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Comorbidities such as history of seizures were noted. Sei-
zure history was further delineated as active (seizure docu-
mented by EMS, ED, or occurred during hospitalization) or
inactive (seizure disorder based on medical history and use of
antiepileptic medication). Pharmacy electronic medical re-
cords were used to record flumazenil and benzodiazepine first
and last dose date and time and number of total flumazenil and
benzodiazepine doses and amounts given (this system is elec-
tronic which requires a patient’s wristband be scanned before
administration, increasing accuracy of both identity and
timing of medication administration).

Immediately following the first dose of flumazenil, attend-
ing physician notes were reviewed for a change in mental
status within 1 to 5 minutes. A positive response was consid-
ered in those with improved mental status from agitated to
calm or from sedate to awake (i.e., hypoactive delirium attrib-
uted to benzodiazepines). Positive-response data were corrob-
orated by subsequent orders to discontinue benzodiazepines
following the test dose of antidote. Resident, fellow, and
nursing notes served as supplements to attending documented
response data. Pharmacy records showing discontinuation of
benzodiazepines and reordering flumazenil as needed for de-
lirium symptoms and/or to enhance participation in care fur-
ther corroborated positive-response data. If no response to the
first dose of flumazenil was found in the initial note and the
patient received additional flumazenil doses, details docu-
mented from the subsequent doses regarding mental status
changes were used for response data. A negative response
was considered to be increased anxiety, agitation, tachycardia,
hypertension, arrhythmias, or seizures. Patients who were
unchanged after flumazenil administration were tabulated as
such on the basis of clinical documentation as well. Continu-
ation of benzodiazepines after a first and only dose of
flumazenil, as recorded in pharmacy records, was deemed
supporting evidence for a negative response, unchanged re-
sponse, or unknown effect. If no documented response to
flumazenil could be found, patients were categorized as hav-
ing an unknown response to flumazenil. Patients with missing
data were included, but the specific missing information was
noted. A response was expected within minutes of flumazenil
administration; if any positive symptom change occurred
more than 5 min from the first dose of flumazenil, the effect
was considered to be unrelated to flumazenil administration.

Four reviewers were trained and performed the chart re-
views after collectively viewing sample charts. The principal
investigator verified accuracy of 75 % of the charts reviewed;
if the error rate exceeded 5 %, the investigator was provided
further education regarding the data collection process and the
collected data were subjected to an accuracy audit before
being included in analyses.

Microsoft Excel ® (2011) was used to generate figures
comparing flumazenil dose to effect as well as abstinence
day at the time of the first dose of flumazenil. Data was

statistically analyzed using SAS version 9.2. Proportions were
computed for categorical variables. Mean, median, and range
were calculated for continuous variables. The descriptive sta-
tistics included flumazenil dose to effect as well as abstinence
day at the time of the first dose of flumazenil. Fisher's exact
test was applied to compare the frequency of patients
experiencing improvement after receiving flumazenil between
the hyperactive group and the hypoactive and mixed delirium
group. A p value of less than 0.05 was considered significant.

Results

Two hundred fifty-six patients received both flumazenil and
benzodiazepines, and 85 patients were included in the study.
Average patient ages can be found in Table 1. Fourteen
patients (16 %) were prescribed benzodiazepines for home
use prior to coming to the hospital and seven patients (8 %)
were on home tricyclic antidepressants. Fifteen patients
(18 %) had seizures noted pre-hospital, while in the emergen-
cy department, or on abstinence day 1. Nine patients (11 %)
reported history of alcohol withdrawal seizure but did not
have recurrence during hospitalization. Two patients (2 %)
had history of seizure disorder without mention of alcohol. At
the time of admission, serum alcohol was detectable in 42
patients (49 %) with a mean concentration of 261 mg/dL
(10–530 mg/dL). Two of these intoxicated patients received
benzodiazepines while in the emergency department for dis-
inhibition and later, when evaluated by the toxicology service,
received flumazenil to exclude contribution from benzodiaz-
epines, and both had some improvement without adverse
effects. Fifteen patients did not have initial alcohol levels
available for review. The frequency of benzodiazepine admin-
istration during hospitalization can be found in Tables 2 and 3.
Eighty patients (94 %) were treated with adjunctive agents
(Table 4). The average abstinence day (ethanol day free) of
initial flumazenil administration was 4.7 days (1–11 days,
Fig. 1). The median initial dose of flumazenil was 0.5 mg
(0.2–0.5). Negative responses occurred in two patients
(2.3 %), and both were described as increased anxiety or
transiently increased agitation.

Mental status response in patients with AWS and possible
benzodiazepine delirium after receiving 0.2 mg (n=13) or
0.3 mg (n=1) of flumazenil were improved for 10/14 (71 %)

Table 1 Ages of patients with alcohol withdrawal (n=85)

Number of
patients

Mean, median (range)
age (years)

Number with age >65
(range)

Total (n=85) 50.3, 50 (27–81) 4 (67–81)

Men (n=71) 51, 50 (30–81) 4 (67–81)

Women (n=14) 47, 46 (27–64) 0
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and unchanged for 3/14 (21 %). The negative effect in one
patient was described as transiently increased agitation;
this patient received flumazenil on abstinence day 11.
Mental status response in patients with AWS and possible
benzodiazepine delirium after receiving 0.5 mg of flumazenil
(n=71) were improved for 56 (79 %) and unchanged for 14
(20 %). The negative effect in one patient was described as
transiently increased anxiety; this patient received flumazenil
on abstinence day 2.

At the time of flumazenil administration, delirium was
described as hypoactive (over-sedate) (n=21, 25 %), agitated
(n=15, 18 %), mixed (n=41, 48 %), or NOS (n=8, 9 %) and
can be found in Table 5. Sixty-two patients (72.9 %) had
objective improvement immediately after flumazenil admin-
istration. Riker scores were found pre- and post-flumazenil for
seven of the patients with hypoactive delirium (pre/post
flumazenil: 2/4, 1/1, 2/3, 2/3, 2/4, 2/4, 1/4). The remaining
14 patients had clearly documented response but not in the
Riker format, e.g., patient awake and now able to use incen-
tive spirometer or patient more awake after flumazenil. Pa-
tients with a purely hyperactive delirium were less likely to
have a positive response to flumazenil than other delirium
subtypes (p=0.01), but over half of those patients showed
neurobehavioral improvement. For the group with hyperac-
tive delirium, two patients were found to have Riker scores
recorded pre- and post-flumazenil administration. The remain-
ing 13 patients had clearly documented response but not in the
Riker format, e.g., patient more oriented, much less agitated
and able to follow directions, agitation improved, or improved
mental status.

Fifty-six patients were administered more than one dose of
flumazenil. The mean total number of doses was 8, and the
mean total dose was 4.6 mg over a mean of 2 days. Table 3

provides more details regarding the subset of patients who
showed benefit from more than one dose of flumazenil. None
of the 85 patients in our study had a documented seizure or
arrhythmia after administration of flumazenil, and none suf-
fered serious agitation which required treatment. During the
dates of this study, our pharmacy and therapeutics committee
allowed flumazenil to be administered on any telemetry floor
as long as the patient was monitored on telemetry and assessed
with pre- and post-administration neurological and vital sign
checks, and as per floor protocol.

Table 4 describes patients who received adjunctive
agents (non-benzodiazepine medications) for treatment
of alcohol withdrawal and who later received flumazenil
(n=80). Twenty-four of these patients only received one
dose of flumazenil and 56 patients received more than
one dose of flumazenil. The most common adjunctive
agents were haloperidol, followed by clonidine and phe-
nobarbital, respectively.

Sixteen of our patients were treated in the intensive care
unit during hospitalization for respiratory failure requiring
endotracheal intubation and mechanical ventilation. Four of
these patients were comatose or had unresponsive mental
status (one baclofen poisoning, one carisoprodol poisoning,
and two post-ictal). Four patients had severe agitation related
to alcohol withdrawal, phencyclidine, and/or cocaine intoxi-
cation. Three patients experienced hypoxic respiratory failure

Table 2 Mean, median, and range of benzodiazepine doses received
prior to first dose of flumazenil (n=85)

Benzodiazepine Number Mean (mg) Median (mg) Range (mg)

Lorazepam 85 167 120 1–857

Diazepam 60 180 145 5–596

Midazolam 11 12 12 2–29

Table 3 Mean, median, and range of benzodiazepine doses (mg) received prior to first dose of flumazenil for patients who received more than one dose
of flumazenil (n=56) and for patients whom received only one dose of flumazenil (n=29)

Benzodiazepine Number (%) patients who
received >1 FMZ (n=56)

Mean, median (range)
BZD received

Number (%) Patients who received
ones dose FMZ (n=29)

Mean, median (range)
BZD received

Lorazepam 56 (100) 198, 175 (8–857) 29 (100 %) 108, 44 (1–521)

Diazepam 46 (82) 190, 160 (10–596) 11 (38 %) 206, 80 (5–485)

Midazolam 9 (16) 12, 9 (2–29) 1 (3 %) 14

BZD benzodiazepine, FMZ flumazenil

Table 4 Adjunctive agents received for hospitalized patients with alcohol
withdrawal prior to first dose of flumazenil (n=80), for patients who
received more than one dose of flumazenil during hospitalization (n=56),
and for patients whom received only one dose of flumazenil (n=24)

Medication Number (%)
patients receiving
adjunctive agents
before first dose
FMZ (n=80)

Number (%)
patients receiving
adjunctive agents
and who received
>1 FMZ (n=56)

Number (%)
patients receiving
adjunctive agents
and who received
only one dose of
FMZ (n=24)

Phenobarbital 23 (27) 20 (36) 3 (13)

Opioids 27 (32) 20 (36) 6 (25)

Clonidine 35 (41) 25 (45) 8 (33)

Haloperidol 57 (67) 42 (75) 15 (63)
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(one with pneumonia, one with pulmonary edema, one from
sedation during course of alcohol withdrawal). Three patients
had endotracheal intubation to facilitate other procedures (one
for endoscopy, two for central lines). One patient had endo-
tracheal intubation for airway edema.

One patient received test doses of flumazenil at different
points of hospitalization. A 62 year old was admitted with
a blood alcohol concentration of 320 mg/dL, developed
hypoxic respiratory failure, and was given a test dose of
flumazenil on abstinence day 2. Because of pulmonary
edema and aspiration pneumonitis, he was intubated for
respiratory support and diuresis. He was extubated on
abstinence day 9, and because of mixed delirium
suspected secondary to lorazepam, he received flumazenil
10 hours later. He had a positive response with greater
wakefulness, resolution of confusion, and restoration of his
ability to participate in care including the use of incentive
spirometry. Flumazenil was continued on an as-needed basis
over the next 4 days in accordance with our standard practice;
the patient received a total of 14 doses.

Discussion

This study was designed to investigate the risks and benefits
of flumazenil use for hospitalized patients who experience
adverse CNS effects from benzodiazepine medications during
the treatment of AWS. Many of our patients had measured
alcohol concentrations, which along with history assisted us to
determine abstinence day. As both AWS and the treatment for
it are recognized precipitants of delirium, we strove to eluci-
date how a benzodiazepine antagonist may be useful for
differentiating between the two during hospital treatment.

We used flumazenil to diagnose benzodiazepine delirium
in patients with hypoactive, hyperactive, and mixed delirium;
a plurality of our patients had mixed delirium. In our bedside
practice, flumazenil has a favorable risk-benefit ratio regard-
less of the subtype, but patients with pure hyperactive delirium
were less likely to have a positive response after flumazenil
when compared against a combined group containing
hypoactive and mixed delirium subtypes (p=0.0113). This
finding is consistent with what clinical pharmacologic

Fig. 1 Abstinence day and initial
amount of flumazenil
administered to patients with
suspected benzodiazepine
delirium (n=85). There were no
major adverse events, and minor
adverse effects were transiently
increased anxiety for one patient
who received 0.5 mg on
abstinence day 2 and another
patient who received 0.2 mg on
abstinence day 11

Table 5 Delirium type and mental status response after flumazenil

Delirium type Number Positive (%) Unchanged (%) Unknown (%) Negative

Hypoactive 21 (25 %) 18 (85.7) 2 (9.5) 1 (4.8) 0

Hyperactive 15 (18 %) 8* (53.3) 4 (26.7) 2 (13.3) 1 (6.7 %)

Mixed 41 (48 %) 35 (85.4) 4 (9.8) 1 (2.4) 1 (2.4 %)

NOS 8 (9 %) 1 (12.5) 2 (25) 5 (62.5) 0

85 62 (72.9) 12 (14.1) 9 (10.5) 2 (2.3 %)

*p=0.0113 related to the decreased likelihood of positive response in hyperactive delirium compared to the combination of hypoactive and mixed
delirium subtypes
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experience would suggest, as patients suffering the effects of
excess GABA agonism are typically less energetic or consis-
tently agitated. Some individuals do, however, show what is
sometimes described as a “paradoxical” reaction to benzodiaz-
epines, acting with more unrest instead of sedation. An alcohol
abuse history is a documented risk factor for this occurrence,
and such patients sometimes respond to flumazenil [27]. There-
fore, we do favor the use of flumazenil in cases in which
benzodiazepine delirium is suspected, regardless of the pheno-
typic subtype of the syndrome, as long as a correlative history
and physical examination are consistent with the differential
diagnostic possibility.

Specific to benzodiazepine activity in the treatment of
AWS, only one of our patients who received flumazenil after
abstinence day 4 experienced adverse events. In light of the
typical course of alcohol withdrawal whose severity peaks
before day 5 [28], this finding has changed our practice.
We now administer diagnostic flumazenil to most cogni-
tively impaired AWS patients on abstinence day 5, and if
their mental status improves, we discontinue sedatives and
repeat flumazenil every hour as needed, which may shorten
hospital length of stay—an outcome worthy of further
study in prospective fashion.

Our favorable side effect profile appears better than those
reported in previous studies and may be secondary to the
exposure of some patients to other sedatives which stimulate
the GABA-A receptor. Additionally, our initial flumazenil
doses (0.5 mg or less) may incompletely antagonize the pool
of GABA-A receptors in the adult CNS. Previous non-human
pharmacokinetic studies have found adverse events may be
more prevalent with higher doses of flumazenil adminis-
tration [29]. But occasionally, a patient receiving 0.5 mg
of flumazenil may require more frequent dosing than
hourly. For such a patient, our practice is to increase the
administered flumazenil up to 1 mg (in most instances
with good effect), although a prior dose duration of effect
study after continuously infusedmidazolam suggests the effects
of flumazenil are prolonged more meaningfully at 3-mg doses
[20]. However, the rare instances of seizures precipitated by
flumazenil in bedside clinical practice appear to correlate with
doses greater than 1 mg at a time [19].

In addition to attention to appropriate dosing to avoid
seizures, our clinical experience suggests patients with AWS
who have seizures do so on abstinence days 1–2. Most of our
patients received flumazenil later in the course of AWS, which
may lessen their risk for seizure. However, we still used
flumazenil earlier in the course of AWS when benzo delirium
was suspected without serious adverse effects.

The primary purpose of this study was to demonstrate
our experience using flumazenil to diagnose and treat ben-
zodiazepine delirium during the course of AWS; guided by
bedside assessment, intermittently dosed flumazenil was
shown to have a favorable risk-benefit ratio. We do not

employ flumazenil infusions, because we suspect they pro-
long treatment length and have not seen uniform adminis-
tration patterns. Future studies may find flumazenil use can
shorten length of hospital stay as well as decrease compli-
cations, including, but not limited to, injuries to patients and
hospital staff.

Limitations

Limitations to our study include the retrospective study design
[30, 31], non-blinded chart reviewers, and some missing and/
or potentially missing data. The retrospective study design
was strengthened by one reviewer training the other reviewers
then sampling/confirming data abstraction periodically after
competency established. We also strengthened the retrospec-
tive study design by utilizing a data collection tool.

Limited data was available about amount and duration of
ethanol abuse and history of alcohol withdrawal. If a patient
was without detectable ethanol and/or serum ethanol was not
collected, abstinence day was based on patient’s report, sup-
ported by number of days in hospital. Limited data was
available about pre- and post-flumazenil Riker scores, but
often these patients had clearly documented response but
not in the Riker format. We had hoped to document pre-
and post-flumazenil vital signs, but found during data
collection they were not consistently collected at both
times with the second at the time of flumazenil peak
effect.

We did not have patients on continuous EEG monitoring
during the time of flumazenil administration, but were diligent
when reviewing physician and nursing notes surrounding
flumazenil administration for documentation of seizures or
other adverse events. All patients were monitored on teleme-
try, and many had 1:1 behavior monitors; these practice pa-
rameters increase the likelihood a seizure or arrhythmia would
be captured.

Conclusions

On the basis of our experience, noting both a demand for
bedside expertise and the lack of some objective data in this
retrospective study, flumazenil administration may effectively
diagnose and treat benzodiazepine delirium occurring during
the course of AWS treatment without serious or life-
threatening adverse events. Patients with a purely hyperactive
delirium may be less likely to have a positive response to
flumazenil than other delirium subtypes, but a majority of
agitated patients with benzodiazepine delirium may show
neurobehavioral improvement. During the treatment of
AWS, if delirium is present on day 5 of abstinence without
autonomic or peripheral nervous hyperreactivity, consider
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administering a test dose of flumazenil to diagnose and po-
tentially treat benzodiazepine delirium.
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