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A review of US poison center data for 2004 showed over 9000 ingestions of valproic acid. A guideline that determines the conditions

for emergency department referral and prehospital care could potentially optimize patient outcome, avoid unnecessary emergency
department visits, reduce health care costs, and reduce life disruption for patients and caregivers. An evidence-based expert consensus
process was used to create the guideline. Relevant articles were abstracted by a trained physician researcher. The first draft of the

guideline was created by the lead author. The entire panel discussed and refined the guideline before distribution to secondary
reviewers for comment. The panel then made changes based on the secondary review comments. The objective of this guideline is to
assist poison center personnel in the appropriate out-of-hospital triage and initial out-of-hospital management of patients with a

suspected ingestion of valproic acid by 1) describing the process by which an ingestion of valproic acid might be managed, 2)
identifying the key decision elements in managing cases of valproic acid ingestion, 3) providing clear and practical recommendations
that reflect the current state of knowledge, and 4) identifying needs for research. This guideline applies to the acute ingestion and

acute-on-chronic ingestion of immediate-release and extended-release dosage forms of valproic acid, divalproex, and valproate sodium
alone. Co-ingestion of additional substances could require different referral and management recommendations depending on the
combined toxicities of the substances. This review focuses on the ingestion of more than a single therapeutic dose and the effects of an

overdose. Although therapeutic doses of valproic acid can cause adverse effects in adults and children, some idiosyncratic and some
dose-dependent, these cases are not considered. This guideline is based on an assessment of current scientific and clinical information.
The expert consensus panel recognizes that specific patient care decisions might be at variance with this guideline and are the

prerogative of the patient and the health professionals providing care, considering all of the circumstances involved. This guideline
does not substitute for clinical judgment. Recommendations are in chronological order of likely clinical use. The grade of
recommendation is in parentheses. 1) All patients with suicidal intent, intentional abuse, or in whom a malicious intent is suspected

(e.g., child abuse or neglect) should be referred to an emergency department (Grade D). 2) Patients who are symptomatic (more than
somnolence or exhibiting coma or seizures) after a valproic acid ingestion should be referred to an emergency department (Grade C).
3) Asymptomatic patients with an unintentional acute ingestion of 50 mg/kg or more or asymptomatic patients who are taking the drug

therapeutically and who take an additional single acute ingestion of 50 mg/kg or more of any valproic acid formulation should be
referred to an emergency department for evaluation (Grade C). 4) Patients with unintentional ingestions of immediate-release valproic
acid formulations, who are asymptomatic, and more than 6 hours has elapsed since the time of ingestion, can be observed at home

(Grade C). 5) Patients with unintentional ingestions of delayed-release or extended-release formulations of valproic acid who are
asymptomatic, and more than 12 hours has elapsed since the time of ingestion, can be observed at home (Grade C). 6) Pregnant women

who ingest below the dose for emergency department referral and do not have other referral conditions should be directed to their
primary care obstetrical provider for evaluation of potential maternal and fetal risk. Routine referral to an emergency department for
immediate care is not required (Grade D). 7) Do not induce emesis (Grade C). 8) Activated charcoal can be administered to

asymptomatic patients who have ingested valproic acid within the preceding hour (Grade C). Prehospital activated charcoal
administration, if available, should only be carried out by health professionals and only if no contraindications are present. Poison
centers should follow local protocols and experience with its use. Do not delay transportation in order to administer activated charcoal

(Grades D). 9) In patients who have ingested valproic acid and who are comatose, naloxone can be considered for prehospital
administration in the doses used for treatment of opioid overdose, particularly if the patient has respiratory depression (Grade C). 10)
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A benzodiazepine can be administered by EMS personnel if convulsions are present and if authorized by EMS medical direction,

expressed by written treatment protocol or policy, or if there is direct medical oversight (Grade C).

Keywords Valproic acid/poisoning; Poison control centers/standards; Practice guidelines

Introduction

Scope of the problem and importance of the guideline

According to the Toxic Exposure Surveillance System (TESS)
of the American Association of Poison Control Centers, there
were 9069 human ingestions of valproic acid reported to
poison centers in the US in 2004, 6018 (66%) of which were
evaluated in healthcare facilities. Children less than 6 years of
age accounted for 922 (10%) ingestions. Major effects
occurred in 366 of the 9069 cases and 13 resulted in death.
None of the fatalities was the result of an acute ingestion by a
child (1). Eleven of the deaths involved suicide as a reason for
the ingestion while the other two cases were adverse effects to
chronic therapeutic use of the drug. In most fatalities, there
were co-ingested substances that contributed to the toxicity,
making the contribution of valproic acid to the outcome difficult
to determine. Although the total number of reported cases of val-
proic acid is not large, the rate of major effects and mortality
make this a substance of concern for poison center personnel.

Background on valproic acid

Valproic acid was approved by the US Food and Drug Admin-
istration in 1978 for the treatment of complex partial seizures
and simple and complex absence seizures (2). Two products
have additional FDA approvals. The extended-release product
(Depakote ER) is indicated for migraine headache prophylaxis,
and the delayed-release product (Depakote) carries an indica-
tion for the short-term management of acute manic episodes
associated with bipolar disorder. The off-label uses for this
drug are many and include the management of aggression and
agitation in elderly patients with dementia, alcohol withdrawal,
personality disorders, catatonia, chorea, cluster headache,
mood disorders, myelodysplastic syndrome, neuropathic pain,
panic disorders, and social phobias (3).

An exact mechanism for the action of the drug has yet to be
determined. The net result of the actions of the drug is thought
to be an increase in brain concentrations of γ-aminobutyric acid
(GABA). Postulated mechanisms include enhanced synthesis
of GABA, inhibition of GABA metabolism, and interruption
of GABA reuptake into nerve endings. Valproic acid is also
thought to inhibit neuronal firing by prolonging recovery from
inactivation of voltage-sensitive sodium channels and to
reduce the flow of calcium ions through T-type calcium chan-
nels, thus reducing neuronal pacemaker current (4).

There are several oral dosage forms of valproic acid avail-
able for use in the US. These are listed in Table 1. Valproic
acid is available as branded and generic capsules. Oral liquid
dosage forms are labeled by the valproic acid content in each
dosage unit; however, the actual chemical in the products is

the sodium salt, sodium valproate. Divalproex sodium is a
stable complex of one molecule of valproic acid and one mol-
ecule of sodium valproate that is marketed in delayed-release
(enteric-coated) and extended-release tablets. Divalproex
sodium dissociates to valproic acid in the gastrointestinal
tract. Divalproex sodium, sodium valproate, and valproic
acid products deliver similar quantities of the active valproate
ion as they are all labeled as to the equivalent amounts of val-
proic acid in each product. Differences in the rate of dissolu-
tion and subsequent bioavailability of the tablet forms of
divalproex sodium require different total daily doses of the
drug to achieve comparable steady-state plasma concentra-
tions of valproic acid. In general, the total daily dose for the
extended-release dosage form is 8–20% higher than the daily
dose of the delayed-release product. Peak plasma concentra-
tions are achieved in 1–4 hours following oral administration
of the sodium salt or valproic acid, in 3–5 hours for dival-
proex delayed-release, and in 4–17 hours following dival-
proex extended-release tablets. Several days of therapy might
be required to see the full effects of a given dosage.

Table 1. Oral dosage forms of valproic acid marketed in the US (2,83)

Generic name Trade name Dosage forms

Valproic acid Depakene 250 mg capsule
Valproic acid 250 mg capsule

250 mg extended-
release capsule

Valproic acid 

(as the sodium salt)

Depakene 250 mg/5 mL syrup

Valproic acid 
(as the sodium salt)

250 mg/5 mL syrup

Divalproex sodium Depakote 125, 250, 500 mg 
(valproic acid 
equivalent) 

delayed-release 
tablets

125 mg (valproic 

acid equivalent) 
sprinkle delayed
-release capsule

Divalproex sodium Depakote ER 250 mg (valproic 
acid equivalent) 
extended-release 

tablet

500 mg (valproic 
acid equivalent) 

extended-release 
tablet
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For the management of complex partial seizures and sim-
ple and complex absence seizures, the starting dosage of all
of the valproic acid products is 10–15 mg/kg/day with a max-
imum dosage of 60 mg/kg/day. For migraine prophylaxis, the
dosage of divalproex sodium extended-release is 500–1000 mg/
day. For the adjunctive management of mania associated with
bipolar disorder, the starting dosage of divalproex sodium
extended-release is 750 mg/day with a maximum dosage of
60 mg/kg/day (2,5,6).

Following an acute ingestion of a large amount of valp-
roic acid, central nervous system depression, ranging from
drowsiness to coma is observed. Respiratory depression,
although not a common finding, has also been reported
(7–9). Generalized tonic-clonic seizures occur rarely in
valproic acid poisoning and seem to occur most frequently
in patients with massive overdoses (10–16). Metabolic
acidosis, hypoglycemia, hypophosphatemia, hypocalce-
mia, and hypernatremia can occur. Hyperammonemia can
occur after an acute-on-chronic overdose of the drug and
also as an idiosyncratic adverse reaction with therapeutic
use of the drug (17,18). It is unlikely to occur following an
acute overdose in patients who have not been taking the
drug chronically (19,20). The hyperammonemia appears to
be primarily related to depletion of carnitine stores in the
mitochondria resulting in interruption of the urea cycle
and accumulation of ammonia, although other mechanisms
might be involved (17). Depletion of carnitine also shifts
the metabolism of valproic acid to a pathway that results
in accumulation of a 4-en-valproate metabolite that is
thought to be associated with hepatotoxicity but is proba-
bly not the definitive hepatotoxin (21). Hepatotoxicity is
most commonly seen with therapeutic use of the drug but
can also occur following a massive overdose. Following a
massive overdose of the drug, such as in a suicide attempt,
valproic acid also inhibits mitochondrial fatty acid ß-oxi-
dation leading to auto-inhibition or saturation of its own
metabolism. This leads to alternate metabolic pathways
that might result in production of multiple hepatotoxic
compounds (22). On rare occasions, particularly with the
idiosyncratic hepatotoxicity, liver injury can be severe and
fatal. Bone marrow suppression presenting as thrombocy-
topenia and leucopenia 3–5 days following an acute inges-
tion has also been reported and it resolved within a few
days to a week. Pancreatitis has been reported following
both therapeutic use and acute overdoses of the drug
(10,19,23,24).

Valproic acid formulations are FDA pregnancy category D
drugs due to teratogenic effects seen in studies in experimen-
tal animals and human case reports. Additionally, there is a
warning in the product literature that women taking valproic
acid should be monitored during pregnancy for low fibrino-
gen and platelets and the potential for bleeding. There is ref-
erence, also in the product literature, to the death of a
newborn following therapeutic use of valproic acid in the
mother during pregnancy, although no specific information is
provided (6).

Definition of terms

For the purpose of this guideline, two age groups are defined
as either children less than 6 years of age or older children
and adults. The older age group is more likely to attempt self-
harm and to conceal an ingestion. To be consistent with
TESS definitions, acute ingestions are defined as those occur-
ring over a period of up to 8 hours and chronic ingestions are
those that occur over a period of more than 8 hours. Acute-
on-chronic ingestion is an acute ingestion in a patient who
has already been exposed to valproic acid for more than
8 hours.

Intended users of this guideline

The intended users of this guideline are personnel in US
poison control centers. This guideline has been developed
for the conditions prevalent in the US. While the toxicity
of valproic acid is not expected to vary in a clinically sig-
nificant manner in other nations, the out-of-hospital condi-
tions could be much different. This guideline should not
be extrapolated to other settings unless it has been deter-
mined that the conditions assumed in this guideline are
present.

Objective of this guideline

The objective of this guideline is to assist poison center
personnel in the appropriate out-of-hospital triage and initial
out-of-hospital management of patients with suspected inges-
tions of valproic acid by 1) describing the process by which
an ingestion of valproic acid might be managed, 2) identify-
ing the key decision elements in managing cases of valproic
acid ingestion, 3) providing clear and practical recommenda-
tions that reflect the current state of knowledge, and 4) identi-
fying needs for research.

This guideline applies to the acute ingestion and acute-
on-chronic ingestion of immediate-release and extended-
release dosage forms of valproic acid, divalproex, and val-
proate sodium alone. Co-ingestion of additional sub-
stances could require different referral and management
recommendations depending on the combined toxicities of
the substances. This review focuses on the ingestion of
more than a single therapeutic dose and the effects of an
overdose. Although therapeutic doses of valproic acid can
cause adverse effects in adults and children, some idios-
yncratic and some dose-dependent, these cases are not
considered.

This guideline is based on an assessment of current scien-
tific and clinical information. The expert consensus panel
recognizes that specific patient care decisions might be at
variance with this guideline and are the prerogative of the
patient and the health professionals providing care, considering
all of the circumstances involved. This guideline does not
substitute for clinical judgment.
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Methodology

The methodology used for the preparation of this guideline
was developed after reviewing the key elements of practice
guidelines (25,26). An expert consensus panel was estab-
lished to develop the guideline (Appendix 1). The American
Association of Poison Control Centers (AAPCC), the
American Academy of Clinical Toxicology (AACT), and the
American College of Medical Toxicology (ACMT)
appointed members of their organizations to serve as panel
members. To serve on the expert consensus panel, an individ-
ual had to have an exceptional record in clinical care and sci-
entific research in toxicology, board certification as a clinical
or medical toxicologist, significant US poison control center
experience, and be an opinion leader with broad esteem. Two
specialists in poison information were included as full panel
members to provide the viewpoint of the end-users of the
guideline.

Search strategy

Literature searches for relevant articles were performed by
a single investigator. The National Library of Medicine’s
PubMed database was searched (through March 2006)
using valproic acid as a MeSH term with the subheadings
poisoning or toxicity, limited to humans. The PubMed
database was further searched using valproic acid, val-
proate, and divalproex as textwords (title, abstract, MeSH
term, CAS registry) plus either poison* or overdos* or
intox* or toxic*, limited to humans. This process was
repeated in International Pharmaceutical Abstracts (1970–
March 2006, excluding abstracts of meeting presenta-
tions), Science Citation Index (1977–March 2006), Data-
base of Abstracts of Reviews of Effects (accessed March
2006), Cochrane Database of Systematic Reviews
(accessed March 2006), and Cochrane Central Register of
Controlled Trials (accessed March 2006). Reactions
(1980–March 2006), the valproic acid poisoning manage-
ment in Poisindex, and the bibliographies of recovered
articles were reviewed to identify previously undiscovered
articles. Furthermore, NACCT abstracts published in the
Journal of Toxicology Clinical Toxicology (1995–2004)
and Clinical Toxicology (2005) were reviewed for original
human data.

Six major toxicology textbooks were reviewed for recom-
mendations on the management of valproic acid poisonings
and for citations of additional articles with original human
data in the chapter bibliographies. The Toxic Exposure Sur-
veillance System (TESS) maintained by the American
Association of Poison Control Centers was searched for
deaths resulting from valproic acid poisoning. These cases
were abstracted for review by panel members. All US poi-
son control centers were surveyed in 2006 to ascertain their
out-of-hospital management and triage practices for valp-
roic acid poisonings.

Criteria used to identify applicable studies

The recovered citations were entered into an EndNote library
and duplicate entries were eliminated. The abstracts of these
articles were reviewed, searching specifically for those that
dealt with estimations of doses with or without subsequent
signs or symptoms of toxicity and management techniques
that might be suitable for out-of-hospital use (e.g., gas-
trointestinal decontamination). Articles that did not meet
either of the preceding criteria, did not add new data (e.g.,
reviews, editorials), or that exclusively described inpatient-
only procedures (e.g., dialysis) were excluded.

Data extraction process

All articles that were retrieved from the original search were
reviewed by a single trained physician abstractor. The com-
plete paper was reviewed for original human data regarding
the toxic effects of valproic acid or original human data
directly relevant to the out-of-hospital management of
patients with valproic acid toxicity or overdose. Relevant
data (e.g., dose, effects, time of onset of effects, therapeutic
interventions or decontamination measures provided, effi-
cacy or results of any interventions, and overall patient out-
come) were compiled into a table and a brief description
of each article was written. This evidence table is available
at http://www.aapcc.org/DiscGuidelines/valproic%20acid%20
evidence%20table%202006-6-8.pdf. The table of all abstracted
articles was then forwarded to the panel members for review
and consideration in developing the guideline. Every attempt
was made to locate foreign language articles and have their
crucial information extracted, translated, and tabulated.
A written summary of the data was created and distributed by
the abstractor. Copies of all of the abstracted articles were
made available for reading by the panel members on a secure
AAPCC website.

Criteria used to evaluate studies and assign 

levels of evidence

The articles were assigned level-of-evidence scores based on
the Grades of Recommendation table developed by the Cen-
tre for Evidence-Based Medicine at Oxford University
(Appendix 2). Single case reports and case series were classi-
fied as level 4.

Guideline writing and review

A guideline draft was prepared by the lead author (listed
first). The draft was submitted to the expert consensus panel
for comment. Using a modified Delphi process, comments
from the expert consensus panel members were collected,
anonymously copied into a table of comments, and submitted
to the lead author for response. The lead author responded to
each comment in the table and, when appropriate, the guideline
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draft was modified to incorporate changes suggested by the
panel. The revised guideline draft was again reviewed by the
panel and, if there was no strong objection by any panelist to
any of the changes made by the lead author, the draft was pre-
pared for the external review process. External review of the
second draft was conducted by distributing it electronically to
AAPCC, AACT, and ACMT members and the secondary
review panel. The secondary review panel consisted of repre-
sentatives from the federal government, public health, emer-
gency services, pediatrics, pharmacy practice, and consumer
organizations (Appendix 3). Comments were submitted via a
discussion thread on the AAPCC web site or privately
through email communication to AAPCC staff. All submitted
comments were stripped of any information that would iden-
tify their sources, copied into a table of comments, and
reviewed by the expert consensus panel and the lead author.
The lead author responded to each comment in the table and
his responses and subsequent changes in the guideline were
reviewed and accepted by the panel.

Evaluation of evidence

Current poison control center practices

The expert consensus panel solicited referral and management
guidelines for valproic acid from all US poison centers in 2006
and received documents from three poison centers. Twelve other
centers indicated that they did not have written guidelines for
valproic acid poisoning. The remaining centers did not respond
to the request. One guideline provided an acute emergency
department referral dose of greater than 50 mg/kg in children and
any intentional ingestion in an adult or child. A second center’s
guideline stated that toxicity might develop following inges-
tion of more than 15–25 mg/kg, with ingestions of greater than
200 mg/kg causing a high risk of CNS depression. The third
guideline provided no referral dose. For the time to onset of
acute toxic effects, one center stated 8 hours, one stated 6–8 hours,
and the third stated 6–17 hours. None of the guidelines suggested
the use of ipecac syrup while all three recommended the use of
activated charcoal if administered within 1–2 hours of ingestion.

Estimation of dose

The estimation of dose is based largely on the patient’s his-
tory and the type of product. If precise data for the ingestion
are unknown or unclear (package size, unit size, number of
units ingested), poison centers often utilize a method in
which the maximum potential dose is calculated. For exam-
ple, if the actual dose ingested cannot be ascertained, the
amount of the drug product that is missing from the container
is multiplied by the concentration of the formulation.

When the mg/kg dose or a child’s weight was not included
in an article, the mg/kg dose was estimated by the use of
pediatric growth charts (27). The 95th percentile weight was
used for a particular age and sex. When the sex of the child

was not stated, the weight for boys was used. This approach
errs on the side of estimating a lower mg/kg dose. Estimated
mg/kg doses are italicized throughout the guideline whenever
they are presented.

Review of textbooks

The review of valproic acid poisoning chapters in toxicology
textbooks revealed substantial variation in recommendations.
One commonly used reference provided no estimate of a
toxic or referral dose but did state that “Clinical experience
does not support the routine use of naloxone for reversing
VPA-induced CNS depression and is not recommended”
(17). A second chapter provided no information on toxic dose
and stated that “After an acute overdose, drowsiness pro-
gressing to coma occurs relatively rapidly but may progress
more gradually, particularly with the divalproate form.” The
author stated that there are no controlled studies assessing the
effect of activated charcoal on clinical outcome. Concerning
the use of naloxone, the author stated “Naloxone is relatively
safe; its risk-to-benefit ratio is favorable for use in most
patients with coma or ventilatory depression. Whether nalox-
one is truly effective in VPA poisoning is unknown” (18).
A third textbook also provided no information on a referral
dose but did state that patients ingesting rapidly absorbed
preparations should be observed for at least 6 hours, while
those ingesting delayed-release or enteric-coated products
should be observed for a minimum of 12 hours. The chapter
referenced the use of naloxone in valproic acid overdose but
stated that its effectiveness has not been consistently
observed (28). The fourth chapter also provided no informa-
tion on a referral dose or on time to onset of symptoms. This
author took a more favorable approach to the use of naloxone
and stated that “High doses of naloxone should be adminis-
tered if CNS depression is present” (29). In a fifth chapter
reviewed, no mention of a referral dose was made. The author
stated that peak serum concentrations following ingestion of
enteric-coated or delayed-release products can be delayed for
12–16 hours and that a patient should not be medically
cleared prior to this time. This author stated that there is no
evidence that gastric lavage and activated charcoal alter the
clinical outcome and that high-dose naloxone has been
reported to reverse CNS depression (30). The sixth textbook
examined made no mention of a referral dose or time to onset
of symptoms. The authors advocated the use of activated
charcoal and stated that gastric lavage might be of use if per-
formed within 1 hour of ingestion. They went on to state that
there is no antidote for valproic acid ingestion but that there
are anecdotal reports that naloxone might be useful in revers-
ing CNS and respiratory depression (31).

Review of Poisindex

Poisindex, a computerized toxicology reference used by poison
control centers, did not provide specific recommendations
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regarding doses at which emergency department referral is
recommended. The monograph stated that coma has been
associated with ingestion of more than 200 mg/kg and that
doses less than 400 mg/kg are unlikely to cause severe toxic-
ity. It then went on to state that 205 mg/kg caused coma in a
19-month-old boy (32).

Review of TESS mortality data

An analysis of the American Association of Poison Control
Centers’ Toxic Exposure Surveillance System (TESS) database
for deaths from ingestion of valproic acid during 2000–2005
revealed 53 cases in which valproic acid was listed as being
involved. In 22 cases, valproic acid was listed as the sole sub-
stance, while the remainder involved multiple co-ingestants.
Fifty-two of the cases were in adults and one case involved a
child—a 5-year-old girl who was receiving valproic acid and
sodium bromide to control a seizure disorder. She also had
acute lymphocytic leukemia in remission. She presented with
evidence of hepatotoxicity and died from hepatic failure and
cerebral edema. There was no evidence of an overdose of
either drug and the death appeared to be an adverse reaction
to valproic acid.

Of the 52 adult cases, 51 were suspected or confirmed sui-
cides. Death in these cases was the result of multi-organ sys-
tem failure. In 37 cases, co-ingestants were involved and it
was difficult to determine the contribution of each ingestant
to the fatal outcome. One case appeared to be an adverse
effect of therapeutic use of valproic acid resulting in fatal
hepatotoxicity.

None of the valproic acid-associated deaths in the TESS
database provided information useful in determining a refer-
ral dose for acute valproic acid ingestions or in determining
the time to onset of symptoms following an acute ingestion.

Review of the literature

Acute ingestions in patients less than 6 years of age

There were no articles reviewed in which single doses of val-
proic acid were prospectively given to patients less than 6
year of age and were associated with subsequent toxicity.
There were two level 6 abstracts of case series with some
dose-response information. In an abstract describing 516
patients with valproic acid ingestions, the lowest dose result-
ing in any effect (drowsiness) was 20 mg/kg, the lowest dose
associated with seizures was 100 mg/kg, and the lowest dose
associated with loss of consciousness was 200 mg/kg. This
paper included pediatric as well as adult cases, and an age
breakdown was not provided (33). In another abstract, a case
series of 96 patients (aged 1–83 years) with valproic acid
ingestions, doses ranging from 150 mg to 90 g were associ-
ated with effects in some patients, ranging from mild in
severity to death (34). There were also a number of level 4
articles (i.e., case reports, case series) with individual detailed
case information on acute valproic acid toxicity. Specifically,

there were 12 cases reported in 12 articles (Table 2) (8,9,11,
14,20,35–40,84,85). Among them, the lowest dose reported
to result in adverse effects, regardless of the type of formula-
tion ingested, was 500 mg (38 mg/kg) of valproic acid, which
resulted in coma in a 3-year-old boy (8). In addition, there
was a description of 16 children aged 2–6 years with no dose
information provided by the author. In this series, all 16 chil-
dren had valproic acid serum concentrations higher than the
upper limit of the therapeutic range. All of the children were
drowsy, 11 had hypotonia, eight had ataxia, five had hyper-
natremia, and two had mild elevations in serum AST and
ALT. None of the children was severely poisoned (41).

Acute ingestions in patients 6 years of age and older

There was one article (level 1b) in which single doses of
valproic acid were prospectively given and associated with
subsequent toxicity. In this study, an oral dose of 300 mg of
sodium valproate, followed by activated charcoal, was
associated with nausea and vomiting in one of eight adult
volunteers (42).

There was one level 2b study, and two level 6 abstracts
with dose and response information. Unfortunately, all three
reported the doses of valproic acid and/or the patients’ ages
as ranges of values, making it impossible to determine what
dose was associated with a given effect in a particular patient.
In an abstract of a series of 516 pediatric and adult patients
with valproic acid ingestion, the lowest dose resulting in any
effects appears to have been 20 mg/kg (lethargy), while the
lowest dose associated with seizures was 100 mg/kg and the
lowest dose associated with loss of consciousness was 200
mg/kg (33). In another abstract, a case series of 96 patients
aged 1–83 years with valproic acid ingestions reported to
range from 150 to 90 g, the effects ranged from mild in sever-
ity to death (34). The third article was a level 2b study of 79
cases of acute valproate ingestion admitted to one toxicology
service in which the median dose ingested was 6 g and was
associated with effects in a number of patients, some of
which were severe. The authors of this report concluded that
doses of greater than 400 mg/kg could cause “severe”
toxicity (13).

There were also a number of level 4 or 6 articles with indi-
vidual detailed case information on acute valproic acid toxic-
ity (e.g., case reports, case series). Specifically, there were 38
cases reported in 33 articles (Table 3) (7,19,23,34,43–71).
Among them, the lowest dose reported to result in adverse
effects was 1200 mg, which resulted in severe toxicity (coma
and cerebral edema) in a 19-year-old man who had also
ingested 1500 mg aspirin (55). The next lowest dose was an
ingestion of 5 g of valproic acid, which resulted in moderate
to severe toxicity (lethargy, hypoventilation) in a 22-year-old
man with no reported co-ingestants (7).

Acute-on-chronic ingestions

There were no papers that expressly examined the issue of
acute-on-chronic poisonings with valproic acid. In many of
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the adult case reports, it appears that the patients might have
taken their own medications, but the authors failed to confirm
this fact.

Onset of effects after acute ingestion

The expert consensus panel members considered the time of
onset for toxicity to develop after valproic acid ingestion to
assist in making decisions about out-of-hospital management.
All articles with toxicity information were searched for esti-
mates of a time of onset. Unfortunately, the majority of arti-
cles reported times of hospital presentation, rather than times
of symptom development. In such cases, it was only possible
to establish an upper limit for the time to effect onset. Only a
few reports reported a precise time of effect onset. Care
should be taken to distinguish time to onset of initial effects
from time to onset of serious or major effects, the time to
onset of peak effects, or the time to onset of subsequent dete-
rioration or complications.

There were six level 4 articles that specifically mentioned
delayed onsets of clinical effects after valproic acid ingestion
(9,50,66,72–74). On closer review, many of these patients
had early symptoms followed by delayed deteriorations in
their conditions. A few reports appeared to represent genuine
cases of delayed onset of toxicity. One adult with a suicide
attempt presented awake with a therapeutic serum concentra-
tion of valproic acid of 70 mg/L 3 hours after ingesting an
unknown amount of the drug along with paroxetine, clon-
azepam, and ethanol. Nine to 11 hours after ingestion, he
developed lethargy and poor arousability, followed by
hypotension and hyperammonemia. His peak valproic acid
serum concentration at 12 hours after the reported time of
ingestion was 574 mg/L. The specific type of valproic acid
formulation was not mentioned in this report (74). In another
case report, a 32-year-old woman with a history of multiple
suicide attempts ingested 30 g of divalproex sodium along
with 400 mg of chlorpheniramine and was noted to have ele-
vated serum bilirubin and AST concentrations on admission,
3 hours after ingestion. She did not develop clinical

Table 2. Published valproic acid poisoning cases in patients less than 6 years of age

Age Estimated dose Reported effects Onset* Ref.

3 yr 38.5 mg/kg valproic acid Ataxia, coma, miosis, respiratory depression. 
Responded to naloxone (mental status improved).; 
recovered

NR 8

19 mo 205 mg/kg valproic acid Lethargy, irritability, coma, miosis; became 
alert after naloxone; Recovered

< 45 min 40

26 mo 375 mg/kg divalproex Obtunded, limp, cyanosis, apnea, tachycardia, 

hypotension, tachypnea, acidosis; no response 
to naloxone; recovered

4 hr 9

15 mo 400 mg/kg valproic acid Coma; recovered < 2 hr 20

16 mo 412 mg/kg valproic acid Abnormal breathing, coma, hypertension, 
tachycardia, shallow respirations, hyperglycemia, 
acidosis, increased CK; recovered

2 hr 37

20 mo 937.5 mg/kg sodium valproate Coma, areflexia, miosis, respiratory depression, 
cyanosis; died

45–75 min 38

20 mo 938 mg/kg sodium valproate Coma, respiratory depression, areflexia, acidosis, 

hypernatremia, hyperosmolarity, hypocalcemia, 
leucopenia, bacterial pneumonia; died 
46 hours after ingestion

NR 84

23 mo 513 mg/kg sodium valproate Drowsy; recovered Several hr 39
18 mo 20–60 tablets of valproic acid, 

unreported strength
Lethargy, tachycardia, hypotension, acidosis, 

hypocalcemia, hypoglycemia, increased ammonia, 

cerebral edema, increased liver function tests, 
bone marrow suppression; recovered

< 2 hr 35

3 yr Unknown amount of divalproex Unresponsive, grunting respirations, seizures, 
tachycardia, mydriasis, dusky and cool extremities, 
methemoglobinemia (39%), increased amylase; 

recovered

< 6 hr 14

4 yr Unknown amount of valproic acid Coma, hypotension, bruising, increased ammonia, 
increased transaminases and CK, bone marrow 

suppression; recovered

< 22 hr 85

5 yr Unknown amount of 
sodium valproate

Lethargy, seizures, hypernatremia, acidosis; recovered NR 11

*NR = not reported.
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Table 3. Published acute valproic acid poisoning cases with dose information in patients 6 years of age and older

Age (yr) Estimated dose Reported effects Onset* Ref.

19 1200 mg sodium valproate and 

1500 mg aspirin

Coma, tachypnea, stridor, hypothermia, hyporeflexia, 

increased BUN, creatinine, AST, LDH and
PT/PTT ratio, acidemia, cerebral edema

NR 55

22 5 g valproic acid Somnolent, respiratory depression, pinpoint pupils; 
responded to naloxone

< 6 hr 7

22 8 g sodium valproate enteric-coated Coma, apnea, bradycardia, hypotension, hypoglycemia, 
hypothermia, acidosis, elevated CK, atrial fibrillation

< 15 hr 68

19 18 g (409 mg/kg) valproic acid Coma, leukocytosis, hypertension, hyperammonemia, 
hypoglycemia, acidosis

< 6 hr 61

NR 18 g sodium valproate Coma, hyperammonemia, increased lipase NR 23

29 18 g valpromide* Coma, respiratory depression NR 66
43 19 g divalproex delayed-release Coma, hypotension, hypothermia, thrombocytopenia, 

acidosis, hyperlactatemia, aspiration pneumonia
NR 52

15 20 g (330 mg/kg) valproic acid Coma, areflexia, repiratory depression, tachycardia, 
hypotension, acisosis, hyperglycemia, hypernatremia, 
leucopenia, cerebral edema, death

< 5 hr 69

19 20 g valproic acid extended-release Lethargy, tachycardia, hypertension, hyperammonemia, 
dilated pupils, cerebral edema, brain herniation, death

< 90 min 47

21 22.5 g sodium valproate Coma, cardiovascular depression NR 34
NR 24 g sodium valproate Coma, respiratory depression, hyperammonemia NR 23

48 25 g sodium valporate enteric-coated Coma, elevated AST, hypophosphatemia < 4 hr 58
21 25 g valproic acid Tachycardia, acidosis, coma, dry hot skin, 

respiratory depression
< 3 hr 65

60 30 g (430 mg/kg) valproic acid Coma, mydriasis, hypotension, acidosis, 
hyperlactatemia

< 4 hr 46

32 30 g divalproex delayed-release Elevated bilirubin and AST, coma, 
thrombocytopenia

41/2–8 hr 50

NR 30 g sodium valproate Hyperammonemia, increased lipase NR 23

35 30 g valproic acid Lethargy, coma, respiratory failure, 
hemodynamic instability; treated with dialysis

< 3 hr 43

15 30 g valproic acid Drowsiness, trismus NR 45
16 30 g valproic acid Soporous, frequent ectopic beats on EKG < 6 hr 53

26 30 g valproic acid Coma, acute-on-chronic renal failure, hyperammonemia, 
aspiration pneumonia, thrombocytopenia

< 8 hr 56

15 30 g valproic acid “slow release” “abnormal neurologic and liver function” NR 70
29 36 g valpromide† Coma, hyperammonemia, thrombocytopenia, 

elevated ALT and CK, respiratory depression
< 44 hr 66

38 45 g divalproex Confused, restless, lethargic, acidosis, 
respiratory depression

> 1 hr 57

18 45 g sodium valproate Drowsy, lethargic, irritable, hypernatremai, 
elevated transaminases, CPK, ammonia. Leucopenia, 
acidosis

< 5 hr 59

48 48 g sodium valproate Coma, hypotension, acidosis, thrombocytopenia < 51/2 hr 54

41 50 g divalproex extended release Lethargy, hypertension 2 hr 51
NR 50 g sodium valproate Coma, hyperammonemia NR 23
28 51.5 g valproic acid Found dead Unk 67

19 52 g valproic acid Coma, respiratory failure, EEG abnormalities, 
aspiration pneumonia, elevated creatinine and 
transaminases, anemia, thrombocytopenia, 
cerebral edema

NR 44

15 60 g (1016 mg/kg) valproic acid Coma, areflexia, hypotension, hypothermia, 
atrial tachycardia, respiratory alkalosis, 
metabolic acidosis, hypernatremia, hypochloremia, 
hyperammonemia, elevated CK, thrombocytopenia

< 20 hr 62

NR 60 g sodium valproate Drowsy, coma, respiratory arrest, hyperammonemia, 
pancreatitis, circulatory failure, cerebral edema, 
cardiac arrest, death

< 6 hr 23

(Continued)
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symptoms of toxicity until 4½–8 hours after ingestion, when
she became drowsy and went on to develop severe toxicity.
Her valproic acid serum concentrations were 105 mg/L at 4½
hours after the reported time of ingestion, 825 mg/L at 14
hours and a peak of 1380 mg/L at 17 hours (50). In a third
case, a 24-year-old woman ingested divalproex sodium along
with dimenhydrinate. At 8 hours after ingestion, she was
lethargic and she became comatose at 13 hours after ingestion
(72). In both of the latter two cases, the patients had ingested
either delayed-release or extended-release formulations and
also ingested drugs known to slow gastrointestinal motility.
This could be an explanation for the delayed onset of effect.
In the only pediatric case report with delayed onset of effect,
a 26-month-old boy who ingested 4.5 g of divalproex sodium
(288 mg/kg) was asymptomatic on admission 1½ hours after
ingestion and was noted to abruptly become obtunded and
limp 4 hours after ingestion (9).

In many cases, it was difficult to assess the rapidity of
effect onset or deterioration because the patients were
found or presented to a hospital with significant effects
already present or the rapidity of their deterioration was
not reported by the authors. In a number of cases, the
onset of toxicity appeared to be progressive over the
course of minutes to hours (43,57,58,72,75,76). Occa-
sionally, the onset of symptoms was noted to be abrupt
(9,51,77).

Treatment measures

Gastrointestinal decontamination

There were a number of different gastrointestinal decontam-
ination measures reported in case reports including
activated charcoal, ipecac syrup, and gastric lavage. There
were no controlled trials investigating the efficacy of these

procedures in valproic acid overdose patients. Several
uncontrolled case reports and series mentioned the use of
these decontamination measures in individual patients, but
it was impossible to determine the efficacy of any of these
measures from these reports given the lack of controls, the
concurrent use of other therapies, and the fact that decon-
tamination procedures do not generally produce immediate
clinical improvement.

A level 1b prospective trial investigated the efficacy of
activated charcoal on valproic acid absorption in volunteers.
In this study, both peak serum valproate concentration and
AUC were significantly reduced (mean 65% reduction in
absorption, P < 0.01) by 50 g activated charcoal administered
5 minutes after ingestion of 300 mg valproate sodium (78).
Another level 1b controlled trial looked at the efficacy of
multiple-dose activated charcoal in enhancing valproate elim-
ination after therapeutic doses of valproate sodium syrup and
found the regimen tested did not significantly reduce the
serum half-life of valproate; however, the first dose of acti-
vated charcoal was not administered until 4 hours after the
sodium valproate (42). In another paper, a 26-month-old boy
with an ingestion of 4.5 g of extended-release valproic
acid was given a continuous gastric infusion of activated
charcoal at a rate of 0.25 g/kg/hour. The authors reported an
elimination half-life of 4.8 hours versus an expected half-life
of 10–16 hours (9).

There were no prospective studies looking at the efficacy
of ipecac syrup or gastric lavage in valproic acid exposures.

Naloxone

There were several level 4 case reports of patients
improving significantly after naloxone administration with
reversal of coma, respiratory depression, and pinpoint pupils
(7–9,40,65,79,80). There were a number of other level 4 or 6

Table 3. (Continued)

Age (yr) Estimated dose Reported effects Onset* Ref.

36 60 g valproic acid sustained release Somnolence, depressed respirations, hypoxia, 

seizures, cerebral edema

NR 64

34 65 g valproic acid enteric-coated Found dead at home Unk 60
17 75 g sodium valproate Seizure, EEG abnormalities, thrombocytopenia, 

increased amylase and LDH; hemodialysis

NR 49

20 75 g valproic acid enteric-coated Coma, respiratory depression, EEG abnormalities, 
cerebral edema, pancreatitis, hyperammonemia

<4 hr 19

31 105 g (1180 mg/kg) 
divalproex delayed-release

Coma, poor ventilation, pinpoint pupils, anion gap acidosis, 
hypotension, bradycardia, thrombocytopenia, aspiration 
pneumonia; hemodialysis

NR 48

29 160 g valproic acid Coma, respiratory depression, hypotension, acidosis, 
elevated transaminases, elevated PT, hypernatremia, 
hypocalcemia, thrombocytopenia and leucopenia

NR 63

15
38 tablets of divalproex 

sodium delayed-release
Acting strange, abdominal pain, dizziness, weakness,

chest pain, ataxia, nystagmus, hypertension, hyperammonemia
<4 hr 71

*N = not reported.
†Valpromide is a valproic acid prodrug not available in the US.
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reports in which naloxone had no effect on clinical status
(14,19,44,48,52,66,81,82). The doses used were similar to
those used in opioid overdose. No prospective clinical trials
were found examining the use of naloxone in patients with
valproic acid ingestions.

Other treatment measures

There are no specific treatment measures that have been
proven to be useful in the out-of-hospital environment to treat
valproic acid poisoned patients. L-Carnitine has been given to
patients with valproic acid poisoning with the intent of provid-
ing the cofactor required for ß-oxidation and to reduce inter-
ference with the urea cycle and the production of potentially
hepatotoxic metabolites. Although frequently used, there is a
lack of controlled studies confirming the efficacy of this treat-
ment (17,18). L-Carnitine is available without prescription and
theoretically could be used in the prehospital care of valproic
acid poisoned patients. However, there is no published experi-
ence with the use of L-carnitine outside of a hospital.

Limitations of the literature

Unfortunately, the data on acute valproic acid poisoning gener-
ally suffered from a number of limitations: 1) much of the data
was determined by retrospective observations and based on esti-
mates of dose provided by patients or family members, raising
questions about the accuracy of the dose estimates; 2) the dose-
effect information was confounded in many cases by the pres-
ence of co-ingestants, differences in treatment measures
provided, and concurrent medical conditions that could have
altered the clinical presentation or outcome; 3) as there are sev-
eral formulations of valproic acid and divalproex products, many
authors failed to report exactly which product was involved; 4)
among larger case series, many of the patients remained asymp-
tomatic, and product formulations, ingestion doses, and fre-
quency and severity of effects were typically reported as ranges
of values, percentages, or means, so individual doses resulting in
specific effects could not be determined; and 5) among the few
prospective trials available, valproic acid was administered in
therapeutic doses, which would be expected to be much smaller
than doses likely to be seen in an overdose or poisoning.

Conclusions

Key decision points for triage

The expert consensus panel chose to emphasize the impor-
tance of information that would be needed in order to make a
sound triage decision for a patient with a known valproic acid
poisoning. These variables include the patient’s intent, dose
and formulation of the product, the presence of symptoms,
and the time of ingestion. The expert consensus panel agreed
that in each case, the judgment of the specialist in poison
information, the poison center medical director, or other

poison center-affiliated clinicians might override any specific
recommendation from this guideline.

Patient intent

The panel concluded that all patients with suicidal intent or in
whom a malicious intent was suspected (e.g., child abuse or
neglect) should be expeditiously transported to an emergency
department, regardless of the dose ingested. Patients without
these characteristics (e.g., adults with definite unintentional
ingestion or children below the age of 6 years in whom abuse
is not suspected) are candidates for more selective referral to
healthcare facilities.

Dose and formulation

The expert consensus panel concluded that home observation
is suitable for both adult and pediatric patients who are
asymptomatic, have an acute unintentional ingestion of up to
50 mg/kg of valproic acid, and have not ingested any other
potentially toxic substances. This is based on very limited
case report data. The panel selected this referral dose as cases
in the literature reporting symptoms at amounts lower than 50
mg/kg are either poorly documented or the symptoms that
developed were not severe. In addition, this amount is within
the therapeutic dosing range of 10 to 60 mg/kg/day. From the
literature, it appears that 100 mg/kg is the ingested dose at
which moderate to severe symptoms can be expected to
occur.

The expert consensus panel examined the issue of acute
ingestions in patients taking the drug therapeutically and felt
that the literature provided no assistance in determining if a
different referral dose should be used. The panel felt that the
50 mg/kg referral dose provided a sufficient safety factor that
this dose could be safely used in most of these situations as
well.

This referral guideline applies to all of the formulations of
valproic acid, divalproex sodium, and sodium valproate.
Patients might be able to tolerate higher acute doses of the
long-acting preparations, but there is insufficient evidence to
establish an alternate referral dose.

Presence of symptoms

In a patient with a known unintentional valproic acid inges-
tion, medical evaluation in an emergency department is war-
ranted if the patient is symptomatic with more than
somnolence (lightly sedated but arousable with more than a
speaking voice or irritating stimuli) or more severe symptoms
such as coma (requiring painful stimuli to arouse or unarous-
able) or seizures.

Time of onset of toxicity after overdose

In the vast majority of reported cases, patients were symp-
tomatic within 4–6 hours of ingestion. However, there is lim-
ited evidence to suggest that, on occasion and in situations in
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which delayed-release or sustained-release preparations
have been ingested along with co-ingestants that decrease
gastrointestinal motility, the onset of symptoms could be
delayed up to 8–12 hours. Therefore, the panel concluded
that an asymptomatic patient who unintentionally ingested
an immediate-release valproic acid product is unlikely to
develop symptoms if the interval between the ingestion and
the call is longer than 6 hours. Patients who have ingested
extended-release or delayed-release products, particularly
with co-ingestants that decrease gastrointestinal motility,
more than 12 hours before the first contact with a poison
center and are still asymptomatic can be monitored at home.
It is unlikely that these patients will become symptomatic
after this time.

The expert consensus panel concluded that this triage
guideline could be used when a capable caretaker is available
to monitor the patient. During hours when a caretaker is nor-
mally asleep, it could be more difficult to adequately monitor
the patient. Therefore, consideration should be made to refer
these patients to an emergency department.

Pregnancy

All of the information related to teratogenicity, coagulopathy,
and other effects on the newborn is derived from therapeutic
use of valproic acid. No acute toxicity information in preg-
nant patients is available nor is any information available on
the effects of single therapeutic doses. The panel concluded
that pregnant women who ingest below the dose for emer-
gency department referral and do not have other referral con-
ditions should be directed to their primary care obstetrical
provider for evaluation of potential maternal and fetal risk.
Routine referral to an emergency department for immediate
care is not required.

Potential out-of-hospital management

There were no controlled trials of ipecac syrup for valproic
acid overdose. Nor were there any prospective volunteer
studies examining the efficacy of ipecac syrup in reducing
valproic acid absorption, even after therapeutic doses. Since
altered mental status is a frequent complication of valproic
acid overdose, the potential risk for aspiration following ipe-
cac-induced emesis needs to be a consideration. The expert
consensus panel concluded that there is no role for ipecac
syrup in the treatment of patients who have ingested valproic
acid.

The panel concluded that activated charcoal could be
administered orally as part of the management of a valproic
acid poisoned patient. However, the data to support the use of
activated charcoal are extremely limited. It cannot be recom-
mended for routine prehospital management at this time,
although it might be considered in some regions in which
prehospital activated charcoal is commonly administered by
emergency medical personnel and there is a long transporta-
tion time to an emergency department. Also, the panel agreed

that transportation to an emergency department should not be
delayed in order to attempt activated charcoal administration.

The role of naloxone in the treatment of valproic acid poi-
soning is unclear. There are case reports in which it appeared
that the patient responded to the drug and also case reports in
which no response was apparent. Since naloxone has a low
risk of adverse effects, the expert consensus panel concluded
that the use of naloxone could be considered in patients who
are comatose, particularly those patients with respiratory
depression. The doses used in the case reports are the same
doses commonly used to reverse opiate effects (adults and chil-
dren over 20 kg: 0.4–2 mg IV, repeated every 2–3 minutes
until response is achieved; children less than 20 kg: 0.01 mg/kg
repeated every 2–3 minutes until response is achieved). As in
any overdose situation in which naloxone is used, consider-
ation must be given to the potential for precipitation of with-
drawal symptoms in patients addicted to opiates. In these
cases, the starting dose should be 0.05 mg in both adults and
children.

The expert consensus panel concluded that close monitor-
ing of vital signs as well as respiratory, cardiovascular, and
neurological status of patients with possible severe valproic
acid poisoning is of critical importance. Supportive care
should be provided as required.

Recommendations

1. All patients with suicidal intent, intentional abuse, or in
whom a malicious intent is suspected (e.g., child abuse or
neglect) should be referred to an emergency department
(Grade D).

2. Patients who are symptomatic (more than somnolence or
exhibiting coma or seizures) after a valproic acid ingestion
should be referred to an emergency department (Grade C).

3. Asymptomatic patients with an unintentional acute inges-
tion of 50 mg/kg or more or asymptomatic patients who
are taking the drug therapeutically and who take an addi-
tional single acute ingestion of 50 mg/kg or more of any
valproic acid formulation should be referred to an emer-
gency department for evaluation (Grade C).

4. Patients with unintentional ingestions of immediate-
release valproic acid formulations, who are asymptomatic,
and more than 6 hours has elapsed since the time of inges-
tion, can be observed at home (Grade C).

5. Patients with unintentional ingestions of delayed-release
or extended-release formulations of valproic acid who are
asymptomatic, and more than 12 hours has elapsed since
the time of ingestion, can be observed at home (Grade C).

6. Pregnant women who ingest below the dose for emer-
gency department referral and do not have other referral
conditions should be directed to their primary care obstet-
rical provider for evaluation of potential maternal and fetal
risk. Routine referral to an emergency department for
immediate care is not required (Grade D).

7. Do not induce emesis (Grade C).
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8. Activated charcoal can be administered to asymptomatic
patients who have ingested valproic acid within the pre-
ceding hour (Grade C). Prehospital activated charcoal
administration, if available, should only be carried out by
health professionals and only if no contraindications are
present. Poison centers should follow local protocols and
experience with its use. Do not delay transportation in
order to administer activated charcoal (Grades D).

9. In patients who have ingested valproic acid and who are
comatose, naloxone can be considered for prehospital
administration in the doses used for treatment of opioid
overdose, particularly if the patient has respiratory
depression (Grade C).

10. A benzodiazepine can be administered by EMS personnel
if convulsions are present and if authorized by EMS medi-
cal direction, expressed by written treatment protocol or
policy, or if there is direct medical oversight (Grade C).

These recommendations are summarized in Appendix 4.

Implications for research

The panel identified the following topics where additional
research is needed or analysis of existing databases might be
useful.

1. Additional research needs to be performed to determine a
more precise dose threshold for emergency department
referral for valproic acid poisoning.

2. Additional research needs to be performed to determine if
the different formulations of valproic acid affect the dose
at which referral is required.

3. The role of prehospital administration of activated char-
coal in the management of valproic acid poisoning needs
additional clarification.

4. The role of prehospital administration of naloxone in the
management of valproic acid poisoning needs additional
clarification.
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Lisa L. Booze, PharmD
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Maryland Poison Center
University of Maryland School of Pharmacy
Baltimore, Maryland
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Professor of Surgery (Emergency Medicine)
University of Utah
Medical Director
Utah Poison Center
Salt Lake City, Utah

Gwenn Christianson, RN, MSN
Certified Specialist in Poison Information
Indiana Poison Center
Indianapolis, Indiana

Peter A. Chyka, PharmD, DABAT, FAACT
Professor, Department of Clinical Pharmacy
College of Pharmacy
University of Tennessee Health Science Center
Knoxville, Tennessee

Daniel J. Cobaugh, PharmD, FAACT, DABAT
Director of Research
ASHP Research and Education Foundation
Bethesda, Maryland
Former Associate Director, American Association of Poison
Control Centers

Daniel C. Keyes, MD, MPH, FACEP, FACMT
Medical Director
Pine Bluff Chemical Demilitarization Facility
Associate Professor, Southwestern Toxicology Training
Program
Dallas, Texas

Anthony S. Manoguerra, PharmD, DABAT, FAACT
Professor of Clinical Pharmacy and Associate Dean
School of Pharmacy and Pharmaceutical Sciences
University of California San Diego
Former Director, California Poison Control System, San
Diego Division
San Diego, California

Lewis S. Nelson, MD, FACEP, FACMT, FACCT
Associate Professor of Emergency Medicine
New York University School of Medicine
Associate Medical Director
New York City Poison Control Center
New York, New York

Elizabeth J. Scharman, PharmD, DABAT, BCPS, FAACT
Director, West Virginia Poison Center
Professor, West Virginia University School of Pharmacy
Department of Clinical Pharmacy
Charleston, West Virginia

Paul M. Wax, MD, FACMT
Attending Toxicologist
UT Southwestern Medical Center
Dallas, Texas

Alan D. Woolf, MD, MPH, FACMT
Director, Program in Environmental Medicine
Children’s Hospital, Boston
Associate Professor of Pediatrics
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Appendix 2

Grades of recommendation and levels of evidence

Appendix 3

Secondary Review Panel Organizations
Ambulatory Pediatric Association
American Academy of Breastfeeding Medicine
American Academy of Emergency Medicine
American Academy of Pediatrics
American Association for Health Education
American College of Clinical Pharmacy
American College of Emergency Physicians
American College of Occupational and Environmental
Medicine
American Pharmacists Association
American Public Health Association
American Society of Health-System Pharmacists
Association of Maternal and Child Health 
Programs
Association of Occupational and Environmental 
Clinics
Association of State and Territorial Health Officials
Canadian Association of Poison Control Centres

Centers for Disease Control and Prevention – National Center
for Injury Prevention and Control
Consumer Federation of America
Consumer Product Safety Commission
Department of Transportation
Emergency Medical Services for Children
Emergency Nurses Association
Environmental Protection Agency
Food and Drug Administration
National Association of Children’s Hospitals and Related
Institutions
National Association of Emergency Medical Services
Physicians
National Association of Emergency Medical Technicians
National Association of School Nurses
National Association of State Emergency Medical Services
Directors
National Safe Kids Campaign
Teratology Society
World Health Organization International Programme on
Chemical Safety

Grade of 

Recommendation

Level of 

Evidence Description of Study Design

A 1a Systematic review (with homogeneity) of randomized clinical trials
1b Individual randomized clinical trials (with narrow confidence interval)
1c All or none (all patients died before the drug became available, but some now survive on it; or 

when some patients died before the drug became available, but none now die on it.)
B 2a Systematic review (with homogeneity) of cohort studies

2b Individual cohort study (including low quality randomized clinical trial)

2c “Outcomes” research
3a Systemic review (with homogeneity) of case-control studies
3b Individual case-control study

C 4 Case series, single case reports (and poor quality cohort and case control studies)
D 5 Expert opinion without explicit critical appraisal or based on physiology or bench research

Z 6 Abstracts
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Appendix 4

Triage Algorithm for Acute and Single Acute-on-Chronic Valproic Acid Poisoning

Is suicidal intent, self-harm, or malicious administration by another person suspected? YES → Refer to emergency department.

NO ↓

Is the home situation of concern (e.g., patient lives alone or family/caregiver seems 

unreliable)?

YES → Refer to emergency department.

NO ↓

Is the patient symptomatic (e.g. more than somnolent [unresponsive to speaking voice or light 
touch], coma [requiring painful stimuli to arouse or unarousable], seizures)?

YES → Refer to emergency department.

NO ↓

Has more than the following time elapsed since the time of ingestion? YES → Continue to observe at home.

6 hours for immediate-release products
12 hours for extended-release or delayed-release products

NO ↓

Has the patient acutely ingested 50 mg/kg or more of valproic acid or is the patient or care-
taker unable to estimate the amount ingested? (This referral dose is the same for naïve 

patients as well as for those taking valproic acid therapeutically.)

YES → Refer to emergency department.

NO ↓

Is the patient pregnant? YES → refer to primary obstetrical care 
provider.

NO ↓

Observe at home. Instruct caller to call poison center back if symptoms appear. Consider 
poison center-initiated follow-up within 6 hours of initial call. For extended-release or 

delayed-release products, consider a second follow-up call within an additional 6 hours. 
Consider referral to emergency services should symptoms develop.
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