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INTRODUCTION

Dextromethorphan (DXM) has been used as a cough suppressant
for approximately 50 years. It was synthesized as an analogue of
codeine with weak to no action at opioid receptors [1,2]. DXM
suppresses cough by a mechanism other than opioid receptor
agonism, but the complete mechanism is still unclear [1,2]. Some
evidence suggests sigma receptor (no longer classified as an opi-
oid receptor) agonism and/or NMDA-glutamate antagonism may

play a role in DXM’s antitussive effects [1,2]. The majority of
DXM’s clinical effects are perceived to be mediated through
NMDA-glutamate receptor antagonism [3,4]. In overdose, these
symptoms include tachycardia, hypertension, agitation, disori-
entation, and somnolence [5] and are similar to symptoms seen
with the disassociative drugs like phencyclidine and ketamine.

The long history and frequency of DXM’s use is largely due to
its impeccable safety profile, despite recent research suggesting it
is a poor antitussive [6,7]. Unlike opiates, at therapeutic doses
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DXM causes little sedation, respiratory depression, or hemody-
namic side effects [1]. These same characteristics have led to the
ubiquity of this drug in cough and cold preparations alone and
in combination with other medications, and these products may
fall into the hands of a toddler. Clinical experience treating mis-
adventures of DXM abuse are growing [5,8,9], yet little has been
published concerning accidental ingestions in the pediatric pop-
ulation. The purpose of this research is to describe the clinical
presentation and outcome of accidental pediatric ingestions of
DXM in children �5 years old.

METHODS

A retrospective chart review of DXM ingestions reported to our
poison center during 2003 and 2004 was conducted. Search via
the charts was conducted using CrystalReports and Microsoft
Word (Bellevue, WA). The reviewers received standardized train-
ing in systematic chart review, and a standardized data collection
sheet was completed. After a trial of 3 “practice” charts and a
review, the reviewers were allowed to complete the chart review.
Data including age, outcomes, amount of DXM ingested, co-
ingestions, vital signs, clinical manifestations, hospital admis-
sions, and mortality were abstracted. Data was analyzed using
Excel (Bellevue, WA) and STATA software. All data was reviewed
by a third investigator, and a kappa score was calculated.

The inclusion criteria for this study consisted of accidental
ingestions of DXM as reported to the poison center. All patients
under the age of 5 years, regardless of the amount ingested, were
included.

In addition to these criteria, poison center follow-up occurred
until a final outcome was documented. Specifically, all patients
were followed by the poison center until the cessation of symp-
toms or for a minimum of 24 hours.

RESULTS

Approximately 110,000 charts were searched using software pro-
grams mentioned in the methods section for the keyword “dex-
tromethorphan,” its numerical code and age �5 years old. A total
of 304 cases were identified that met the inclusion criteria.

The mean age was 28.2 months (72% were �23 months). All
cases co-ingested other products of over-the-counter cough and
cold medications. Co-ingestants included acetaminophen, pseu-
doephedrine, guaifenesin, ibuprofen, and various H1 receptor
antagonists. The approximate amount of DXM ingested was doc-
umented in 282 cases and found to have a mean of 35.0 mg (or
2.64 mg/kg). No patients demonstrated any hemodynamic insta-
bility (low blood pressure or tachycardia requiring an interven-
tion) and only 62 (20.4%) demonstrated signs of sedation. No
other neurological abnormalities were noted in any patient. No
patients required treatment for any co-ingestants (i.e., n-acetyl-
cysteine for acetaminophen ingestion). No deaths were recorded.
Only 1 patient, a 13-month-old, was admitted after presenting
with prolonged lethargy. By history, the child had ingested 

3.2 mg/kg and was admitted for 14 hours, after which time she
was discharged home and was neurologically normal.

A kappa score for inter-reviewer reliability was 0.74, 95% CI
[0.61–0.81].

DISCUSSION

A published report indicates that a trend toward increased DXM
abuse exists [5,9]. Increased clinical experience with DXM abuse
has brought heightened awareness for its toxicity [3–5]. Baker and
colleagues published a case series demonstrating that symptoms
from intentional DXM ingestion include tachycardia (50%), som-
nolence (24.4%), hypertension (16.7%), agitation (12.8%), and
disorientation (10.3%), among others [5]. Other case reports have
demonstrated deaths from either intentional abuse or accidental
pediatric ingestion [8,10]. Despite growing knowledge concern-
ing intentional supratherapeutic misadventures, little objective
evidence is available on the clinical presentation and outcomes
of pediatric patients who accidentally ingest DXM. Yet, the
potential for accidental ingestions is high due to the prevalence
of DXM’s use in cough and cold medications.

This study reaffirms the long safety record of DXM. Most chil-
dren who accidentally ingest DXM have minor clinical effects
and rarely require hospitalization. Plus, the amount of co-ingested
medications is low enough as to not require treatment other than
supportive care alone.

A limitation of this study is its reliance on patient history for
amount and type of drug ingested, and no confirmatory levels
were obtained. This study was based solely on data collected from
one poison-control center; hence, it was limited to those residing
in this region. When reproducing this study, it would be advan-
tageous to include multiple poison control centers in order to
sample various populations. Poison center data is limited by refer-
ral and recording bias.

CONCLUSION

Despite growing experience treating intentional ingestions of
DXM, little is known about accidental pediatric ingestions. In our
cohort, only 1 patient was hospitalized and no deaths occurred.
As demonstrated in our patient population, accidental ingestions
of DXM in this pediatric patient did well with supportive care
alone and rarely require inpatient treatment.
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