
Hong Kong Med J Vol 10 No 4 August 2004     285

CASE REPORT
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A case of probable codeine poisoning in
a young infant after the use of a
proprietary cough and cold medicine
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We report a case of probable poisoning with codeine phosphate in a 3-month-
old infant, which was associated with excessive dosing and concomitant use
of antihistamines. Investigation into the patient’s drug history identified the
recent use of a proprietary cough and cold medicine containing codeine
phosphate and dexchlorpheniramine. The prescribing information, avail-
able from a popular prescribing handbook, listed only one dosage for
children, without any adjustment for age or size, and did not bear any warn-
ing for its use in young children. A review of the handbook identified seven
additional remedies that were similarly listed. Medical practitioners and
pharmacists should be aware of this prescribing pitfall. Improvements are
needed in the prescribing information pertaining to the use of cough and
cold formulas containing opioid or opioid-like antitussives among young
children, and clear warnings should be included in drug inserts and
formularies.
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Introduction

Respiratory illnesses are common ailments in children. While most of these
conditions are usually self-limiting, the use of medications to control fever, cough,
and nasal discharge is a common practice. Cough is a particularly troublesome
symptom and the pharmaceutical market is replete with a wide variety of cough
and cold medicines. The use of antitussives are generally well tolerated in
children over 2 years of age.1 Opioid-containing antitussives, however, should
be avoided in infants because of uncertain pharmacokinetics and limited safety
data.  In this report, we describe a probable case of paediatric poisoning after the
administration of a proprietary cough and cold medicine.

Case report

A 3-month-old boy was admitted to the paediatric ward of the Tuen Mun
Hospital in December 2003 because of sudden-onset cyanosis that had lasted
for approximately 1 minute on the previous day. He had been born at term to
a non-consanguineous couple (birthweight, 3.39 kg) and had been healthy until
1 week before admission. He had been seen by a general practitioner 2 days
before presentation because of a persistent cough without fever, for which
he was given a prescription of ceftibuten 50 mg/d, L-chlorpheniramine 1 mg
three times a day, and a proprietary product (DEC, Synco, Hong Kong) that
contained codeine phosphate 2 mg/mL, ephedrine 1 mg/mL, dexchlorpheniramine
0.2 mg/mL, and ammonium 20 mg/mL (at a dosage of 2.5 mL three times daily).
On the second day of treatment, the child’s appetite had decreased, but there
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had been no vomiting or diarrhoea. His parents had noticed
that he had developed a dusky complexion, skin mottling,
and poor response to external stimuli; there had been no
muscle twitching or jerky limb movements. Despite a spon-
taneous recovery, his parents had decided to discontinue
drug treatment and to take him to hospital the next day.

The patient’s medical history, which was taken at
hospital presentation, was unremarkable except for
diphtheria-tetanus-pertussis vaccination 17 days before
admission. There was no family history of convulsion. The
child had fully recovered his usual activities and skin
colour. Growth indicators were normal (weight, 7.6 kg).
Neurological, cardiovascular, and respiratory examination
results were also normal, as were findings from blood cell
counts, electrolyte and blood glucose analyses, chest
radiography, and electrocardiography. Furthermore, no re-
spiratory symptoms were observed, and his blood pressure

and pulse and respiratory rates during the next 48 hours
were normal; thus, he was discharged home. The only medi-
cine that he took during hospitalisation was oxymetazoline
0.1 mg/mL given topically in the nose whenever necessary.

Discussion

Codeine phosphate is a naturally occurring opioid that is
commonly used clinically for its analgesic and antitussive
effects. Its pharmacological effects and use in children
have recently been reviewed.2 The drug is readily absorbed
orally and peak plasma levels occur within 1 to 2 hours.
The duration of its analgesic or antitussive effect is 4 to 8
hours, and its elimination half-life is 3.0 to 3.5 hours.
However, considerable variation in pharmacokinetics
occur in young children: significantly longer elimination
half-lives are observed in children with lower body weights.
The profile of adverse effects of codeine is similar to that of

dlocdnahguocyrateirporP
enicidem

evissutitnA Lm5repesoD detsujda-egA
rofegasod

dedulcninerdlihc

timilegarewoL
dedulcni)sraey(

rofgninraW
gnuoyniesu

nerdlihc
dedulcni

sutcnildnuopmocdefitcA
DCnilyneB
lotpylacoiB
enixehmorB

lasrevinUdnuopmocanallicoC
mrahP

tnorpidoC
NtnorpidoC

)2F(xelpodoC
lassutiroC

)detalumrofer(rysoC
CED

GGortxeD
sulportxeD

feilerdloc&hguocemitthginFD
lydesahD
lydroc-MD

tnatsegnocedssut-oruD
ralugerssut-oruD

lydehpE
dnuopmoccadeF

lydneF
nerdlihcrofrysenimuenpaxeH

lydesraM
purys.C.E.P

MDnissutiboR
hguoccirtaidepnissutiboR

feileramgiS
roinujfeileramgiS

epirT ’P‘ puryshguoc
purysdnuopmocardef-inU

oclohp-inU
purys.E.Cenimar-inU

erutximnworbadiV

eniedoC
eniedoC

enidoclohP
eniedoC
eniedoC

eniedoC
eniedoC
eniedoC

nahprohtemortxeD
nahprohtemortxeD

eniedoC
nahprohtemortxeD
nahprohtemortxeD
nahprohtemortxeD

eniedoC
nahprohtemortxeD

enidoclohP
enidoclohP

eniedoC
eniedoC
eniedoC

enidoclohP
eniedoC
eniedoC

nahprohtemortxeD
nahprohtemortxeD
nahprohtemortxeD
nahprohtemortxeD

enidoclohP
eniedoC

enidoclohP
eniedoC

erutcnitmuipO

gm01
gm7.5
gm55.6

gm5.4
gm54.11

gm1.11
gm1.11

gm01
gm76.6

gm01
gm01
gm02
gm51
gm51

gm9
gm01

gm5
gm5
gm01
gm01

gm9
gm5
gm9
gm9
gm01
gm5.7
gm01
gm57.3

gm5.1
gm01

gm5
gm01
Lm51.0

seY
seY
seY
oN
seY

seY
seY
seY
seY
oN
oN
seY
seY
seY
seY
oN
seY
seY
oN
seY
seY
seY
oN
seY
seY
seY
seY
seY
seY
seY
oN
seY
oN

2
6
5.2

deificepstoN
5

2
2
6
21

deificepstoN
deificepstoN

6
6
2
2

deificepstoN
2
2

deificepstoN
2
5
5.2

deificepstoN
2
2
2
8
2
2
2

deificepstoN
1

deificepstoN

,seY < sraey2
,seY < sraey6

oN
oN
oN

,seY < raey1
,seY < raey1

oN
oN
oN
oN
oN
oN
oN

,seY < sraey2
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN
oN

<
<

<

*

†

‡

§

||

¶

**

††

Table. Liquid preparations of cough and cold medicines containing opioid or opioid-like antitussives listed in a popular drug
formulary9

* Listed as “adult, 10 mL; child, 2.5-5 mL. To be taken qds.”
† Listed as “adult, 5-10 mL; child, 2.5-5 mL; infant, 1.25-2.5 mL. To be taken tds-qds.”
‡ Listed as “adult, 5-10 mL; child, 2.5 mL. To be taken tds-qds.”
§ Listed as “5-10 mL tds.”
|| Listed as “adult, 5-10 mL; child, 2.5-5 mL. To be taken tds.”
¶ Listed as “5-10 mL qds.”
**Listed as “adult, 5-10 mg; child, up to 5 mg according to age. To be taken tds-qds.”
†† Listed as “5 mL tds.”
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Poisoning from paediatric use of a cough medicine

other opioids. Indeed, 10% to 15% of the drug absorbed is
converted to morphine in vivo.

Respiratory depression or apnoea has been reported in
children who have been given codeine at high doses, either
alone or in combination with paracetamol. In Saudi Arabia,
a 7-year-old boy with sickle cell disease developed apnoea
and seizure after receiving an intravenous injection of
codeine phosphate at a dose of 2 mg/kg for veno-occlusive
crises, and he required mechanical ventilation in the inten-
sive care unit.3 In the United States, a 5-year-old boy with renal
impairment had undergone tonsillectomy-adenoidectomy
and was discharged home with a paracetamol-codeine elixir
(containing codeine at 0.71 mg/kg), which was taken every
4 hours. He was found to be apnoeic, cyanotic, and convul-
sive the next morning, and was admitted to the intensive
care unit for ventilatory care.4 Charlton and Fielding5

reported their experience of administering codeine 1 mg/kg
intramuscularly to 121 newborn infants for postoperative
pain relief. Seven babies subsequently developed respira-
tory failure and required intubation, although the authors
still concluded that the analgesic was safe and effective.
In a report of a fatal case, a 1-month-old infant had been
treated with two doses of codeine 0.63 mg/kg 6 hours
apart; postmortem biochemical analysis showed opiate
intoxication.6 Tong and Ng7 also reported a case of life-
threatening administration of a propriety cough mixture
containing codeine 6.6 mg·kg-1·d-1 to a baby.

Although the exact cause of the cyanosis and possible
apnoeic spell in the patient described in our case, which
might have had an infective, convulsive, or metabolic
origin, could not be determined because of the delay in
medical evaluation, the temporal sequence of events and
symptoms suggested that the cough and cold remedy was
the probable cause. The amount of codeine phosphate
taken (2 mg·kg-1·d-1) was double the recommended dose of
1 mg·kg-1·d-1.8 The concomitant use of antihistamines might
have added to the sedative effects of the opioid.

The published recommended dosages of codeine
and other antitussives have not been vigorously tested in
children.8 Despite the lack of efficacy studies in children
and of proven effectiveness of proprietary cough mixtures
in the paediatric age-group, and despite the possibility of
adverse effects, the use of such medicines is a common
practice. A popular handbook that is used for routine
prescribing of pharmaceutical products available in Hong
Kong contains 33 liquid preparations of “cough and cold
remedies” containing opioid or opioid-like antitussives
(Table).9 Among them, 16 contain codeine phosphate, 10
contain dextromethorphan hydrobromide, six contain
pholcodine, and one contains opium tincture.

According to the prescribing information listed in
the handbook,9 the proprietary agents can be broadly
classified into three groups with respect to paediatric use:

(1) paediatric use with age-adjusted dosing, together with
special precaution when used in younger children; (2) paedi-
atric use listed with age-adjusted dosing only, implying a
lower age limit for use; and (3) paediatric use listed without
age- or weight-adjusted dosing. Five proprietary products
belong to the first category, and warnings are specified for
use in younger children below a certain age. Twenty prepar-
ations are listed for use in children with age-adjusted dos-
ing only; the implied lower age limit is between 1 year and
12 years of age, the majority being 2 years.

Of concern are the eight proprietary products that are
listed for use in children without specification of age- or
weight-adjusted dosing. None of them carries a precaution-
ary note in the formulary for use among young children. It
is difficult to imagine how a single 5-mg dose of codeine
suits the needs of both a 3-month-old infant and a 10-year-
old child. In particular, prescribing information in the
formulary for the medicine relevant to this case report
listed only one dosage for children, without any adjustment
for age or size, and did not bear any warning for its use in
young children. When the local distribution company for
the proprietary remedy mentioned in this case report was
contacted, it did not provide us with a separate drug insert
or paediatric prescribing information.

In summary, cough and cold preparations containing
opioid or opioid-like antitussives should be used with
great caution in young children. If the dose of the opiate
compound is not checked to ensure that it is appropriate for
the age and body weight of the patient, use of these
medicines may lead to adverse effects and even death. We
recommend that prescribing and precautionary information
of proprietary products be improved, such that age-adjusted
dosage and risks associated with their use can be clearly
communicated to doctors and parents.
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