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CLINICAL RESEARCH

Safety and effectiveness of physostigmine: a 10-year retrospective review�
Ann M. Arensa,b, Krishna Shahc, Suad Al-Abrid, Kent R. Olsond,e and Tom Kearneyb

aDepartment of Emergency Medicine, Hennepin County Medical Center, Minneapolis, MN, USA; bDepartment of Emergency Medicine,
University of California San Francisco, San Francisco, CA, USA; cDepartment of Clinical Pharmacy, University of California San Francisco, San
Francisco, CA, USA; dDepartment of Emergency Medicine, Sultan Qaboos University Hospital, Muscat, Oman; eDepartment of Medicine,
University of California San Francisco, San Francisco, CA, USA

ABSTRACT
Background: Physostigmine has long been recognized as an antidote to reverse anticholinergic delir-
ium. However, its effectiveness, safety profile, and dosing have been disputed.
Objectives: To describe effectiveness, adverse events, and dosing associated with the use of physostig-
mine to reverse anticholinergic delirium.
Methods: A retrospective cohort study of hospitalized patients reported to a regional poison center
system between 2003 and 2012 who received physostigmine to reverse an anticholinergic toxidrome.
Data extraction of a priori defined variables were recorded with concurrence of investigators. The cases
were stratified by the primary ingestant as the presumed causative agent and associations for response
were performed using odds ratios (ORs), 95% confidence intervals (CI’s), and p values.
Results: Of the 1422 cases identified, 191 met the inclusion criteria. Patients exposed to non-diphen-
hydramine antihistamines (n¼ 14), antipsychotics (n¼ 4), and tricyclic antidepressants (n¼ 3) had 100%
response to physostigmine, whereas anticholinergic plants (n¼ 46/67; 68.7%, OR: 0.70; CI: 0.36–1.35),
diphenhydramine (n¼ 43/56; 64.2%, OR: 1.30; CI: 0.63–2.68), and combination products (n¼ 8/10; 80%,
OR: 1.48; CI: 0.30–7.24) had partial response rates. Of the included patients, 142 (74.3%) were treated
with physostigmine alone, and 16 (8.4%) of these patients were discharged directly from the emer-
gency department (ED).
Discussion: Most patients, 182 (95.3%), had no documented adverse effects. Four patients (2.1%) expe-
rienced emesis, two experienced QTc prolongation (1.0%), and two experienced seizures (1.0%). There
was a single fatality 6 h after physostigmine administration. Average initial total doses of physostigmine
ranged from 1.0 to 1.75mg. Most patients were admitted to the ICU (n¼ 110; 57.6%), however, 36
(18.8%) patients were discharged directly from the ED.
Conclusions: In this retrospective cohort study, physostigmine administration to reverse anticholinergic
delirium had a good safety profile, and often improved or resolved anticholinergic delirium when
administered in doses less than 2mg.
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Introduction

Physostigmine is a tertiary carbamate and reversible acetyl-
cholinesterase inhibitor that can provide rapid reversal of
anticholinergic toxicity [1]. Its rapid reversal anticholinergic
delirium makes physostigmine a useful diagnostic and thera-
peutic tool [2–6]. Reversal of agitated delirium secondary to
anticholinergic toxicity may prevent complications such as
agitation, rhabdomyolysis, and hyperthermia [1,7]. Concern
for cholinergic excess including seizure, bradycardia, emesis,
and asystole in the setting of tricyclic overdose have been
reported and often limits use [2–6,8–10], however, previous
studies have shown that adverse reactions are infrequent
[3,6].

Dosing regimens utilized for physostigmine vary. Higher
dosage regimens have been associated more frequent

adverse effects of cholinergic excess [9]. More conservative
dosage regimens using an initial dose of 0.5–1mg, then add-
itional doses every 5–15min up to a maximum of 2mg over
the first hour have been recommended to reduce the likeli-
hood of adverse events [9,11].

We completed a large retrospective review of all patients
treated with physostigmine reported to the California Poison
Control Systems (CPCS) from 1 January 2003 to 31 December
2012 to evaluate the safety and effectiveness of physostig-
mine to reverse anticholinergic delirium as the result of any
ingestion or exposure. It was our objective to describe
patient response to physostigmine, adverse events associated
with physostigmine administration, and determine dosing
regimens associated with effective treatment of anticholiner-
gic delirium stratified by the causative agent.
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Methods

This retrospective review of CPCS records included patients
reported to CPCS from 2003 to 2012 treated with physostig-
mine. CPCS is comprised of four poison control centers, and
provides a toll-free 24-h hotline service for the public and
health care professionals seeking guidance for the care of
accidental or intentional poisonings, adverse drug reactions,
envenomations, or environmental exposures. All calls
received by CPCS are entered into an electronic database
VDL (Visual Dotlab Enterprises), and are reviewed and coded
by symptom, treatment, and outcome as outlined by
American Association of Poison Control Centers (AAPCC).
Patients are followed remotely by poison control staff until
clinical resolution of symptoms attributed to the toxicologic
emergency, and the CPCS record for each patient is then
available for review for research and quality control purposes.
For this study, the database was queried for patients of all
ages and sex reported to CPCS between the years of 2003
and 2012. The search criteria included all cases that included
“physostigmine” in the treatment field, or if the term
“physostigmine” was included in the text of the CPCS record.

Patients were included if he or she received physostig-
mine regardless if it was or was not recommended by CPCS.
Patients were excluded if the patient did not receive physo-
stigmine, it was unclear if the patient received physostig-
mine, or if the case was a duplicate case. Three trained
abstractors reviewed cases and abstracted data, while a
fourth abstractor reviewed and resolved discrepancies. This
study was reviewed and approved by the University of
California San Francisco Committee on Human Research.

CPCS records included in the study were reviewed for
demographic and clinical data utilizing an a priori defined set
of variables and definitions including: patient demographics,
presenting symptoms, substances ingested, dosage of physo-
stigmine, response to therapy and need for repeat dosing,
adverse effects, disposition, and final outcomes.

Of note, no specific protocol for physostigmine dosing
was utilized, however, CPCS considers the handbook,
Poisoning and Drug Overdose [11] as the guideline for the
management of poisonings. The handbook recommends a
conservative dosage regimen using an initial dose of
0.5–1mg and then additional doses every 5–10min up to a
maximum of 2mg over the first hour.

Patient demographic data included patient age and sex.
Clinical information included primary ingestion (the sub-
stance deemed as the primary causative agent for anticholin-
ergic delirium), presenting signs and symptoms, dose of
physostigmine received, response to and repeat dose of
physostigmine, adverse events, disposition, and outcome.

Presenting signs and symptoms were either defined as
described, or inferred by the abstractor on review of the
CPCS record. Signs and symptoms included: tachycardia
defined as a heart rate (HR) greater than 100 beats per
minute (bpm), bradycardia defined as a HR less than 60 bpm,
mydriasis, evidence of anticholinergic delirium (defined as
altered mental status, agitation, hallucinations (audio, visual,
or tactile), drowsiness, and/or obtundation following inges-
tion of a suspected anticholinergic substance), dry skin,

hyperthermia defined as a temperature greater than 38.0 �C
or if specifically noted in the CPCS record, urinary retention,
seizure, QTc prolongation (as stated in the text of the CPCS
record or QTc >450ms), QRS prolongation (as stated in the
text of the CPCS record or a documented QRS >100ms), or
both QTc and QRS prolongation.

Clinical response to physostigmine was defined as
improvement in anticholinergic delirium as noted explicitly
by the primary team after the initial dose of physostigmine,
or if the patient was noted to have improved symptoms of
anticholinergic delirium as determined by the reviewer.

Adverse events reported include: emesis, QTc or QRS pro-
longation, seizure, or death. QTc and QRS prolongation were
defined as any noted QTc or QRS prolongation (as defined
above) compared with an EKG prior to receiving physostig-
mine, or as noted after receiving physostigmine whether or
not a prior QTc or QRS was recorded.

The dose of physostigmine given, if recorded in the CPCS
record, was reported as the mean, median, and range of
physostigmine doses, stratified by substance category.
Repeat dose was defined as an additional dose of physostig-
mine given after the initial dose. The milligram dosage of
repeat doses was not recorded. For patients who did not
receive repeat doses of physostigmine, CPCS records were
reviewed to determine why additional doses of physostig-
mine were not given, and if additional agents were
administered.

Disposition was defined as admission to the intensive care
unit (ICU), admission to a non-critical care unit (with or with-
out telemetry monitoring), treated and released from the ED,
death, or unknown.

Data analysis

Associations between response rates by primary causative
substance were analyze by univariate analysis to determine
odds ratios (ORs), 95% confidence intervals (CIs), and associ-
ated p values. The significance threshold was �.05 in all
tests. Data were analyzed using MicrosoftTM ExcelTM 2010
(version 14.0.6123.5001) (Microsoft Corp., Redmond, WA). All
other variables were analyzed with descriptive statistics of
the aggregated group (presenting signs and symptoms,
adverse effects, reason for not repeating the dose of physo-
stigmine, disposition, outcomes) or stratified by substance
category of primary ingestant (response to physostigmine)
with reported frequencies.

Results

On review of CPCS records, 1422 total patients were identi-
fied, and 1231 were excluded. Of the excluded patients, 794
did not receive physostigmine, it was unclear whether physo-
stigmine was given to 292 patients, and 145 cases were
duplicates. After patients were excluded, 191 patients were
included in the final analysis. Of the 191 included patients,
120 patients were male (62.8%), 71 patients were female
(37.1%). The average age of patients was 25 years old (range:
3–80 years old). Figure 1 is an algorithm of records reviewed
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and provides a summary of reasons for exclusion and the sex
of included patients.

The presenting signs and symptoms are shown on Table 1.
All patients (n¼ 191) were noted to have one or more symp-
toms of anticholinergic delirium (as defined above), most com-
monly agitation (n¼ 113, 59.1%), and altered mental status
(n¼ 99, 51.8%). Additional presenting signs and symptoms
include tachycardia (n¼ 163, 85.3%), mydriasis (n¼ 105,
55.0%), dry skin (n¼ 49, 25.7%), hyperthermia (n¼ 31, 16.2%),
seizures (n¼ 13, 6.8%), urinary retention (n¼ 8, 4.2%), QTc pro-
longation (n¼ 8, 4.2%), QRS prolongation (n¼ 3, 1.6%), and 1
(0.5%) patient demonstrated both QTc and QRS prolongation.

Effectiveness

The frequency of cases by primary causative substance and
their associated response rates, and repeat dosing for
physostigmine are detailed in Tables 2 and 3, respectively.
Odds ratios (OR) for response rates categorized by primary
causative substance are also included in Table 2. The most
common ingestions reported were anticholinergic plants
(n¼ 67, 35.1%), and diphenhydramine (n¼ 56, 29.3%).
Ingestion was unknown in 17 patients (8.9%). Of the 191

included patients, 140 (73.3%) patients had improvement
or resolution of delirium following an initial dose of physo-
stigmine, and 69 (36.1%) patients received additional doses
of physostigmine. Of the 191 included patients, only 69
(36.1%) of patients received additional doses of
physostigmine.

The reasons why patients did not receive additional doses
of physostigmine are outlined in Table 4. Of these patients,
23/113 (20.4%) were noted to have resolution of anticholiner-
gic delirium not requiring additional doses of physostigmine
or any additional sedating agents. Fifty (50/113, 44.2%)
patients were noted to have improved symptoms of delirium
without requiring additional benzodiazepines or neuroleptics,
while 11/113 (9.7%) patients were given additional benzodia-
zepines or neuroleptics to treat symptoms of delirium. Ten
patients (10/113, 8.8%) were intubated either prior to or after
receiving physostigmine. Finally, 3/113 (2.7%) patients who
were not given repeat doses of physostigmine were noted to
have adverse drug reactions (seizure in two patients, emesis
in one).

The odds ratios of the response to physostigmine by sub-
stance category are shown in Figure 2. Patients with 100%
response rates were excluded from calculations as an odds
ratio cannot be calculated for these patients. The only odds
ratio to reach statistical significance was that of patients who
ingested other anticholinergic substances 8/16 (50%, OR:
0.33; CI: 0.11–0.92; p¼ .03). Of the patients who ingested
anticholinergic plants, 46/67 (68.7%, OR: 0.70; CI: 0.36–1.35)
had improvement or reversal of delirium after the initial dose
of physostigmine. Of the patients who ingested diphenhydra-
mine, 43/56 (64.2%, OR: 1.30; CI: 0.63–2.68) patients
responded with improvement or resolution of anticholinergic
delirium following the initial dose of physostigmine. Of the
10 patients who ingested combination products, 8/10 (80%,
OR: 1.48; CI: 0.30–7.24) responded to physostigmine. All of
the patients who ingested non-diphenhydramine antihist-
amines (n¼ 14, 100%) and tricyclic antidepressants (n¼ 3,
100%) responded to physostigmine.

Adverse events

Adverse events following physostigmine administration are
detailed in Table 5. Of the 191 patients, the majority of
patients, 182 (95.3%), had no adverse reactions after receiv-
ing physostigmine. Four patients (2.1%) experienced emesis,

Table 1. Presenting signs and symptoms.

Presenting sign/symptom n %a

Anticholinergic deliriumb

Agitation 113 59.1
Altered mental status 99 51.8
Hallucinations 97 50.8
Drowsiness 1 0.5
Obtundation 1 0.5

Tachycardia 163 85.3
Mydriasis 105 55.0
Dry skin 49 25.7
Hyperthermia 31 16.2
Urinary retention 8 4.2
Seizure 13 6.8
QTc prolongationc 8 4.2
QRS prolongationd 3 1.6
QRS and QTc prolongatione 1 0.5
aReflects percentage of total included patients (n¼ 191).
bAll patients (n¼ 191) presented with at least one symptom of anticholinergic
delirium (including agitation, altered mental status, hallucinations, drowsiness,
obtundation). Patients may have exhibited more than one symptom.

cQTc prolongation defined as a QTc >450ms, or as stated in the text of the
CPCS record.
dQRS prolongation defined as QRS >100ms or as stated in the text of the
CPCS record.

ePatients with both QRS and QTc prolongation, as defined above.

n
n

n

n 
n

Figure 1. Flow diagram of poison center cases identified with mention of physostigmine and demographics of included patients.
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though one of these patients was noted to have emesis prior
to and after administration of physostigmine. Two patients
(1.0%) developed QTc prolongation. One of these two
patients was noted to have a QTc of 530ms documented
after receiving physostigmine, however, the QTc prior to
administration of physostigmine was not reported. The
second patient had a documented of QTc 494ms prior to
administration of physostigmine, and 516ms after receiving
physostigmine. Two patients (1.0%) were noted to have seiz-
ures followings physostigmine administration. One of these
two patients developed seizure in the setting of a combined
ingestion of quetiapine and bupropion, and the second
patient experienced seizures prior to and after receiving
physostigmine. Adverse events were unknown in one patient
(0.5%).

Regarding the single fatality, this patient was a 21-year-
old male who presented to the ED with agitation after
ingesting 950mg of diphenhydramine. His vital signs on

arrival were: blood pressure (BP) 110/70mmHg, HR 154 bpm,
and respiratory rate (RR) 20 bpm. He was given 0.5mg of
physostigmine, without response. Approximately 6 h after
physostigmine administration, the patient developed a wide
complex tachycardia and a subsequent cardiac arrest and
ultimately expired despite resuscitative measures. His urine
drug screen was positive for cocaine, amphetamines, and
benzodiazepines.

Dosing

Doses of physostigmine were known in 121 (63.4%) patients,
and the median, mean, and range of total initial doses
administered to patients, arranged by substance category are
detailed in Table 6. Of the patients with known initial physo-
stigmine doses, 89/121 (73.4%) were treated with a total of
less than 2mg, with 36/121 (29.8%) of patients receiving a
total of less than 1mg of physostigmine, and only 3/121
(2.5%) patients received greater than a total of 4mg. Median
total physostigmine doses ranged from 1.0 to 1.38mg and
mean doses ranging from 1.0 to 1.75mg. Antipsychotics

Table 2. Patients with response to initial dose of physostigmine, defined as an improvement or normalization of mental status with associated odds ratio (or),
95% confidence intervals (95% CI), and p values.

Causative substance category n (%)a
Responded to

physostigmine n (%)b OR (95% CI) p

Anticholinergic plantc 67 (35.1) 46 (68.7) 0.70 (0.36–1.35) .29
Diphenhydramine 56 (29.3) 43 (64.2) 1.30 (0.63–2.68) .48
Other antihistamined 14 (7.3) 14 (100) – –
Combination productse 10 (5.2) 8 (80) 1.48 (0.30–7.24) .62
Muscle relaxantsf 4 (2.1) 3 (75) 1.09 (0.11–10.77) .94
Antipsychoticsg 4 (2.1) 4 (100) – –
Tricyclic antidepressantsh 3 (1.6) 3 (100) – –
Other 16 (8.4) 8 (50) 0.33 (0.12–0.92) .03
Unknown 17 (8.9) 11 (64.7) 0.64 (0.22–1.83) .40
Totals 191 140 (73.3)
aPercentage of all included patients (n¼ 191).
bPercentage of patients in each substance category.
cPlant species included: “Jimson weed”, “Datura”, “Angels trumpet”, “belladonna”, “brugmansia”, “Hells bells”, “Trumpet flower”, “unknown plants”.
dDrugs included: Dicyclomine, benztropine, chlorpheniramine, cyproheptadine, hydroxyzine, and orphenadrine.
eProducts included: Tylenol PMVR , Excedrin PMVR .
fProducts included: Alprazolam, baclofen, cyclobenzaprine.
gProducts included: Olanzapine, quetiapine.
hProducts included: Amitriptyline.

Table 3. Patients requiring repeat doses of physostigmine.

Causative substance category n (%)a
Required repeat dose

of physostigmine n (%)b

Anticholinergic plantc 67 (35.1) 27 (40.3)
Diphenhydramine 56 (29.3) 20 (35.7)
Other antihistamined 14 (7.3) 7 (50)
Combination productse 10 (5.2) 2 (20)
Muscle relaxantsf 4 (2.1) 1 (25)
Antipsychoticsg 4 (2.1) 3 (75)
Tricyclic antidepressantsh 3 (1.6) 1 (33)
Other 16 (8.4) 3 (18.8)
Unknown 17 (8.9) 5 (29.4)
Totals 191 69 (36.1%)
aPercentage of all included patients (n¼ 191).
bPercentage of patients in each substance category.
cPlant species included: “Jimson weed”, “Datura”, “Angels trumpet”,
“belladonna”, “brugmansia”, “Hells bells”, “Trumpet flower”, “unknown plants”.
dDrugs included: Dicyclomine, benztropine, chlorpheniramine, cyproheptadine,
hydroxyzine, and orphenadrine.

eProducts included: Tylenol PMVR , Excedrin PMVR .
fProducts included: Alprazolam, baclofen, cyclobenzaprine.
gProducts included: Olanzapine, quetiapine.
hProducts included: Amitriptyline.

Table 4. Reasons physostigmine dose was not repeated during hospitalization
based upon review of CPCS records.

Reason physostigmine was not repeated during hospitalization n %a

Improved delirium
No additional agents requiredb 50 44.2
Additional sedation required 11 9.7
Resolution of delirium 23 20.4
Delirium not improved with physostigmine 13 11.5
Intubationc 10 8.8

Adverse reaction following physostigmine
Seizure 2 1.8
Emesis 1 0.9
Unknown 3 2.7

aPercentage of patients who did not receive additional doses of physostigmine
(n¼ 113).
bAdditional agents required for sedation, including benzodiazepines or
neuroleptics.

cIncludes patients who were intubated prior to receiving physostigmine or
after physostigmine failed to improve delirium.
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were not included in this table as dose was only available for
one patient (2mg total).

Disposition

Regarding disposition, the majority of patients were admitted
to the ICU (n¼ 110; 57.6%), 36 (18.8%) patients were dis-
charged directly from the ED, 35 (18.3%) patients were
admitted to a non-critical care floor, 10 (5.2%) patients had
an unknown disposition, and one fatality (0.5%) was
reported. Of the patients who were discharged from the ED,
16 (16/36, 44.4%) were treated with physostigmine only.

Discussion

The reversal of anticholinergic delirium with physostigmine
provides diagnostic certainty, avoiding unnecessary and
potentially invasive testing [6]. The most feared complication
of physostigmine administration is asystole, described in two
patients with significant tricyclic antidepressant toxicity
treated with physostigmine [8]. Review of these cases, how-
ever, suggests the fatalities were more likely the result of
severe tricyclic antidepressant toxicity rather than a conse-
quence of physostigmine administration [12,13]. As expected,
this case series resulted in hesitancy to use physostigmine as
an antidote despite its demonstrated effectiveness [2–6,9,10].

This retrospective review investigates the safety and effect-
iveness of physostigmine to reverse anticholinergic delirium.

Few adverse events were reported in our cohort. Only two
patients were noted to have seizure following physostigmine
administration. In one instance, the patient was described to
have seizure following ingestion of multiple medications with
a high incidence of seizure in overdose, and the second
patient was noted to have seizure activity preceding physo-
stigmine administration. No patients were noted to have QRS
prolongation, and QTc prolongation was rare, and not associ-
ated with arrhythmia. A single fatality was noted in this case
series, however, the patient developed a wide complex tachy-
cardia greater than 6h from the administration of a small dose
(0.5g) of physostigmine. Given the serum half-life of physostig-
mine is short (22min [9]), it is very unlikely physostigmine con-
tributed to the patient’s arrhythmia.

Physostigmine was effective in reversing or improving
anticholinergic delirium in a majority (73.8%) of the patients
after an initial dose of physostigmine, similar to previous
reviews noting reversal of delirium in 73% [4] and 80% of
patients [2]. Physostigmine alone was safely used to treat
74.3% (n¼ 142) of patients in our cohort, and 16 (8.4%) of
these patients were discharged from the ED after its use,
suggesting physostigmine may be considered as a safe first-
line therapy to treat anticholinergic delirium. Furthermore,
doses less than 2mg of physostigmine were often effective

0.1 1 10 100Substance 
Category 

Lower 
CI 

OR 
Es�mate 

Upper 
CI 

P 

An�cholinergic 
plant 

0.36 0.70 1.35 0.29 

Diphenhydramine 0.63 1.30 2.68  0.48 

Combina�on 
Products 

0.30 1.48 7.24 0.62 

Muscle relaxants 0.11 1.09 10.77 0.94 

Other 0.11 0.33 0.92 0.03 

Unknown 0.22 0.64 1.83 0.40 

Odds Ra�o

Solid color denotes sta�s�cal significance 

Figure 2. Odds ratios for response to physostigmine by substance category. Substances with 100% response rates were excluded.

Table 5. Reported adverse events following physostigmine administration.

Adverse events n %a

None 182 95.3
Emesis 4 2.1
QTc prolongationb 2 1.0
QRS prolongationc 0 0
Seizure 2 1.0
Death 1 0.5
aPercentage of all included patients (n¼ 191).
bQTc prolongation defined as a QTc >450ms, or as stated in the text of the
CPCS record.

cQRS prolongation defined as QRS >100ms or as stated in the text of the
CPCS record.

Table 6. Doses of physostigmine, by substance category of primary ingestant.

Total initial physostigmine dose
(mg)

Substance category, na Mean Median Range

Anticholinergic plant, 44 1.12 1.0 0.5–2
Diphenhydramine, 33 1.25 1.0 0.5–4
Non-diphenhydramine antihistamine, 12 1.33 1.25 0.25–4
Combination products, 6 1.46 1.38 1.25–2
Muscle relaxantsb, 2 1.0 – 1.0
Tricyclic antidepressantsb, 2 1.75 – 1.5–2
Other, 8 1.03 1.0 0.5–2
Unknown, 12 1.31 1.0 0.5–2
aNumbers of cases for which dosages are known.
bMedian could not be calculated, only two values were available.
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in reversing anticholinergic delirium, decreasing the potential
for adverse events.

The varied duration of response following physostigmine
administration is best explained by the pharmacodynamics of
cholinesterase inhibition [9,14]. The onset of action of physo-
stigmine is within 3–8min and the duration of effect is usually
30–60min [15] following parenteral administration. While the
average elimination half-life of physostigmine has been
observed at 22min [9,15,16], the half-life of cholinesterase
inhibition is notably longer ranging from 83.7±5.2min, and
the effects on cholinesterase inhibition approximately five times
longer than the elimination half-life of physostigmine [17].

A difference in the response rate of physostigmine to
reverse anticholinergic delirium was observed, and varied by
substance. The explanation for this variable response rate is
likely multi-factorial. The difference in the number of patients
comprising these groups may account for the differences in
physostigmine response. A larger sample of poisoning cases
is likely to have a wider range of ingestion histories (e.g.,
doses, time to presentation, co-morbidities, and co-ingest-
ants). The severity of presenting signs and symptoms may
also account for some of the variation in response rate. For
example, 73.1% (n¼ 49) of patients with anticholinergic plant
ingestions were described as agitated, compared with 42.9%
(n¼ 6), of patients with non-diphenhydramine antihistamine
ingestions. Other possibilities for partial response to physo-
stigmine may include the relative low dose of physostigmine
administered, mixed pharmacological actions (e.g., non-anti-
cholinergic), variable mechanisms of action (antagonism of
post-synaptic muscarinic receptor, decrease of acetylcholine
release), receptor affinity, and target organ concentration
(CNS) for substances causing an anticholinergic delirium.

Limitations

There are several limitations to this study. First, this study is
a retrospective review with inherent biases, and also makes
temporal relationships difficult to assess. The data source
used (CPCS records) is limited in the completeness of the
data recorded, and CPCS personnel documenting cases were
not collecting information specific to this study and therefore
data was missing from this data set. Patients are followed
remotely by CPCS staff until clinical resolution of symptoms
of a toxicologic emergency, however, patients may be lost to
follow-up for various reasons not under the control of CPCS
staff (e.g., patients may have been discharged prior to com-
pletion of follow-up or treatment teams could not be
reached). The patient information provided is limited to infor-
mation provided by the care team caring for patients and
the information recorded in the CPCS database. In addition,
the ingestion history is reliant on patient report rather than
laboratory confirmation, and thus ingestion histories may be
inaccurate. The QRS and QTc values included in this case ser-
ies were as reported on the EKG, measured by the EKG
machine and thus may limit accuracy. The use of the physo-
stigmine dosing guidelines as outlined in Poisoning and Drug
Overdose [11] used by CPCS staff may have influenced dosing

recommendations in this cohort. Finally, this sample is rela-
tively small, including only 191 patients.

Conclusions

Physostigmine improved anticholinergic delirium in a major-
ity of patients in this cohort with few adverse events.
Physostigmine administration to reverse anticholinergic delir-
ium was often used as a single agent in doses less than
2mg, with few adverse events and no fatalities as a result of
its use. However, intoxications from some substance catego-
ries may be less responsive to physostigmine therapy.
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