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Infusion of Naloxone
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Abstract

Reported case of methadone poisoning among children is infrequent in 
Malaysia. Since the implementation of methadone maintenance thera-
py (MMT) programme by Malaysian Ministry of Health in year 2006, 
there are only three case reports of methadone poisoning in children. 
Methadone toxicity in children can be deadly if antidote and support-
ive measures are not instituted in time. We report a case of accidental 
ingestion of about 25 mg of methadone in a 4-year-old boy. The meth-
adone syrup belonged to his father, a former intravenous drug user 
(IVDU), who is currently a participant of the MMT detoxification pro-
gramme under the supervision of a licensed general practitioner. The 
child presented with typical early signs and symptoms opioid toxicity. 
Upon examination, vital signs were normal, but he appeared lethargic 
and drowsy. Venous blood gas results noted mild respiratory acido-
sis and complete blood count revealed leukocytosis. He was treated 
with continuous intravenous infusion (CIVI) naloxone 10 µg/kg/h for 
approximately 78 h. He was hospitalized for 6 days and discharged 
well. Advice should be given to family who has patient under MMT 
programme with take-home doses to be more cautious in storage of 
methadone syrup at home, and to keep the bottle far from the reach 
of children. Methadone poisoning in children can be deadly and early 
administration of naloxone as CIVI can effectively reverse its toxicity.
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Introduction

Methadone is a synthetic opioid compound used in treatment 

of opioid dependence patients particularly heroin. Methadone 
has been legalized for treatment of opioid dependence and opi-
oid withdrawal since 1970’s globally [1]. Methadone is availa-
ble in both oral tablet and syrup form. It is known to be an opi-
oid with very long half-life. Malaysia introduced methadone 
program in October 2005 [2]. In Malaysia, methadone syrup 
is available in selected government health settings (hospitals 
and clinics), as well as private general practitioners’ (GP’s) 
clinics. In government health settings, methadone is dispensed 
as directly observed therapy (DOT) by pharmacists. On the 
other hand, in selected private GP’s clinic, DOTs methadone 
is supervised by medical practitioners. Occasionally, several 
take-away doses are allowed for patient’s home consumption.

Methadone maintenance therapy (MMT) programme was 
proven to be effective in reducing drug use, risk of getting hu-
man immunodeficiency virus (HIV) and other blood-borne 
viruses’ infection, crime and imprisonment [2]. However, ini-
tiation of MMT programme poses certain risks and disadvan-
tages, i.e., abuse of methadone by drug addicts, presence of 
methadone at home puts children at risk of accidental ingestion 
[3]. Methadone poisoning cases involving children is rarely 
reported in Malaysia. Methadone toxicity in children can be 
deadly if antidote and supportive measures are not instituted in 
time [4]. We are reporting a case of accidental methadone in-
gestion and toxicity in 4-year-old child reversed by prolonged 
continuous intravenous infusion (CIVI) of naloxone. It is 
aimed to raise awareness among general public and healthcare 
professionals caring for pediatric population.

Case Report

A 4-year-old boy, weighing 15 kg, presented to the emergency 
department with excessive drowsiness and lethargy. History of 
present illness revealed that it was probably a case of acci-
dental ingestion of methadone syrup at home. Patient’s father 
was a former intravenous drug user (IVDU) and currently on 
MMT. He often brought back syrup methadone as “take-away 
dose” in an undiluted form from licensed private GP. Accord-
ing to the patient’s mother, his son was playing with cousin 
brother in her room when he noticed the bottle of methadone 
syrup and drank it. She confirmed about the ingestion after she 
found that patient was holding an empty methadone bottle in 
hand. She did not attempt to induce vomiting and not sure what 
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to do. Patient did not vomit after the ingestion of methadone 
syrup. After 1.5 h, she noticed that the child became increas-
ingly drowsy. She tried to feed the child some milk but the 
child refused. Hence, she immediately brought him to hospital. 
Upon further inquiry, father estimated that the child had prob-
ably ingested all 5 mL of methadone syrup that was left in the 
bottle. The standard concentration of methadone syrup availa-
ble in Malaysia is 5 mg/mL. Hence, we estimated that the child 
had ingested 25 mg of methadone, which is about 1.7 mg/kg.

Patient’s past developmental milestones were up to age. 
He had no known underlying chronic medical illnesses, not on 
any chronic medications or any over-the-counter medications 
prior to diagnosis, and immunization was up to age. Patient 
is the only child in the family and he stays with the mother 
at home. They stayed in an apartment unit of a high-density 
residential apartment block. He was taken care of by his aunt 
during the day and back to be with his mother in the evening. 
We were not sure if the mother is doing any odd jobs dur-
ing the day. According to her, the child’s father was currently 
working as a shipment operator at the port; she herself is a 
housewife and single mother. They have been separated but 
her husband was still keeping his personal belongings at home. 
The child’s father returned home occasionally and stayed for 
a few days when he was off duty. When he returned home, he 
usually brought back with him the take-away doses of syrup 
methadone and kept the bottle in the room.

On admission, patient’s vital signs were normal, i.e., blood 
pressure (BP) 93/51 mm Hg, pulse oximetry (SPO2) 100%, 
pulse rate (PR) 111 beats/min, respiratory rate (RR) 20 breaths/
min, and temperature 36.5 °C. Physical examination revealed 
that patient appeared lethargic, drowsy but still able to open 
eye spontaneously, pupils (2 mm/2 mm) are equal and reactive. 
Breathing effort was good and regular; there were no signs of 
respiratory depression. Muscles tone was normal, however full 
neurological examination for power and detail reflexes were 
unable to be performed due to the child being very fretful and 
not cooperative. Patient vomited twice since admission. Be-
sides, he was able to move all four limbs, pulse volume good 
and capillary refill time (CRT) < 2 s. General screening for 
non-accidental injury (NAI) did not find any external injuries 
or abuse marks. Methadone serum/plasma concentration as-
say was not readily available. Laboratory parameters (Table 
1) were all normal except for capillary/venous blood gas and 
leukocytes count.

In the emergency department, patient was put on facemask 
oxygen (FMO2) 5 L/min and admitted to pediatric ward for 
close observation. In the pediatric ward, the child was kept nil 
by mouth and maintained on full hydration using intravenous 
(IV) dextrose saline drip. Initial blood gases result from the 
capillary was suggestive of metabolic acidosis. In view of the 
excessive drowsiness which requires close monitoring of vital 
signs in ward, patient was given a test dose of IV naloxone 

Table 1.  Laboratory Parameters Monitored in Ward

Laboratory tests Normal range Results (5 h post ingestion) Results (20 h post ingestion)
Complete blood count
  White blood cell (WBC) 6 - 15 × 109 /L 18.4 × 109 / L Not repeated
  Neutrophil (Neut) 1.5 - 8 × 109 /L 10.49 × 109 /L
  Red blood cell (RBC) 4.0 - 5.2 × 1012 /L 4.6 × 1012 / L
  Hemoglobin (Hb) 11 - 14 g/dL 12.3 g/dL
  Platelet (Plt) 180 - 400 × 109 /L 441 × 109 / L
Renal profile
  Blood urea nitrogen (BUN) 2.8 - 8.1 mmol/L 4.2 mmol/L Not repeated
  Serum creatinine (SrCr) 34 - 65 µmol/L 39 µmol/L
  Sodium (Na+) 136 -145 mmol/L 140 mmol/L
  Potassium (K+) 3.4 - 4.5 mmol/L 3.8 mmol/L
Liver profile
  Albumin (Alb) 35 - 50 g/L 42 g/L Not repeated
  Alanine transaminases (ALT) 10 - 40 U/L 16 U/L
  Alkaline phosphatase (ALP) < 350 U/L 198 U/L
Capillary/venous blood gas CBG VBG
  pH 7.32 - 7.43 7.252 7.27
  pCO2 41 - 50 mm Hg 31.9 mm Hg 51.2 mm Hg
  pO2 25 - 40 mm Hg 49.9 mm Hg 63.6 mm Hg
  cHCO3

- 23 - 27 mmol/L 14.8 mmol/L 21.1 mmol/L
  Base excess (BE) -4 to +2 -12.2 mmol/L -3 mmol/L

CBG: capillary blood gases; VBG: venous blood gases.
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(10 µg/kg/dose). The decision to initiate treatment using inter-
mittent dose of IV naloxone was based exclusively on clinical 
manifestations without serum/plasma methadone concentra-
tion. He was continued with 5 L/min of oxygen support via 
facemask in view of subsequent venous blood gases which 
suggestive towards mild respiratory acidosis. Patient did not 
present with respiratory depression and bradycardia. After the 
initial dose of IV naloxone 150 µg (10 µg/kg/dose), which was 
infused over 20 min, patient became more alert and appeared 
less drowsy within 60 min. Details of bedside examination 
were included in Table 2.

The child was alert and stable after the initial dose of 
naloxone. However, he started to appear having on and off 
drowsiness several hours later. Approximately 9 h after the 
initial dose of IV naloxone, patient was eventually started on 
continuous infusion of IV naloxone 10 µg/kg/h (4.5 mg in 30 
mL normal saline (NS) infused at 1 mL/h; later adjusted to 
3.8 mg in 50 mL NS infused at 2 mL/h) and continued for 30 
h before a gradual dose reduction was planned. IVI naloxone 
dose was gradually reduced from the initial 10 µg/kg/h to 7.5 
µg/kg/h and then 5 µg/kg/h over the next 14 h. At the dose of 
5 µg/kg/h of IVI naloxone, it was noted that patient developed 
bradycardia with heart rate dropped from 95 - 110 beats/min 
to around 76 - 84 beats/min and appeared increasingly drowsy. 
Dose of IVI naloxone was up titrated to 7.5 µg/kg/h. On the 
fourth day, dose of IVI naloxone was gradually reduced to 2.5 
µg/kg/h and eventually off. Total duration of naloxone infusion 
was estimated at approximately 78 h, which suggested that to-
tal duration of methadone toxicity effect lasted for 90 h since 
the ingestion. On the fifth day, patient had one episode of vom-
iting, otherwise patient was stable and alert. Patient was also 
treated with one dose of oral paracetamol for one documented 
high temperature in ward (> 38 °C) and few doses of syrup 
lactulose 7 mL ON to relieve his constipation since methadone 
ingestion. No abnormal electrocardiography (ECG) findings 
noted, no prolongation of P-R wave interval, and QTc interval 
was 0.3 ms.

The child was hospitalized for 6 days and discharged well. 
Advice was given to parents to ensure safe storage of metha-
done syrup at home, keeping the bottle far from the reach of 
children and to take back methadone syrup only in the diluted 
form. Two months after discharge, during clinic follow-up, 
physical and neurological assessment was done by doctor in 
the pediatric clinic. It was found that patient was active as 

usual, with all motor functions, speech and social activity up 
to age. The father had changed his MMT take-home doses to 
DOT, and he no longer keeps syrup methadone at home. Other 
medications and toxic household substances have been relo-
cated to a safer storage area to prevent from child’s reach.

Discussion

Methadone poisoning cases among children is infrequent in 
Malaysia. Strict regulatory and dispensing policy for MMT in 
the government hospitals and government health clinics dis-
couraged authorized personnel to allow “take-home doses” for 
MMT participants. In Malaysia, Ministry of Health has only 
approved the use of methadone for treatment of opioid addic-
tion, not as part of the treatment for severe pain. Methadone 
dispensing and counseling are standardized and regulated 
based on national guideline published by the Pharmaceutical 
Services Division Ministry of Health Malaysia [5]. Based on 
the dispensing policy for “take-home dose”, maximum three 
doses with each dose of methadone diluted with at least 50 - 
100 mL of drinking water before allowed to be brought home. 
Dispensing of undiluted methadone syrup as “take-home dose” 
is completely forbidden [5]. However, as in our case which in-
volved the private practice division, some GPs might not com-
ply with the MMT policy and dispensed undiluted methadone 
as “take-home dose” for their patients. If each dose of metha-
done was diluted into at least 50 - 100 mL of drinking water 
as per guideline recommendation, young children might not be 
able to finish drinking the whole bottle and hence, the dosage 
ingested could have been limited to a lower extent in case of 
acute poisoning.

Common causes of methadone poisoning in children re-
ported worldwide was due to negligence in safe storage, mis-
taken as other medicines and intentional use to pacify child 
by parents [6, 7]. There were also foul play cases reported 
where children were intentionally poisoned by parents who are 
drug addicts [6]. Following a thorough history of incidence 
taken from both parents, intentional poisoning was ruled out 
by clinician. Methadone toxicity in children can be deadly if 
antidote and supportive measures are not instituted in time [8]. 
Usual initial dose of methadone for moderate to severe pain 
relief in children ranged between 50 - 100 µg/kg/dose [9-12]. 
In reported cases of acute methadone poisoning, dosage as low 

Table 2.  Details of Patient’s Clinical Manifestations Before and After Given Intravenous (IV) Naloxone

Vital signs and clinical parameters Before naloxone After naloxone
General condition Sleepy, drowsy, needed pain stimuli to wake child Awake, less drowsy
Glasgow coma scale (GCS) GCS not done (child sleeping) GCS full
Bilateral pupils 2 mm/2 mm (equal and reactive) 3 mm/3 mm (equal and reactive)
Oxygen saturation (SPO2) 100% under RA 100% under RA
Breathing pattern Regular breathing Regular breathing
Behavior Behavioral changes (restless, crying) Back to normal self
Central nervous system Tone normal, power 5/5 Tone normal, power 5/5

RA: room air.
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as 0.5 - 1 mg/kg have been reported to potentially cause life-
threatening toxicity (i.e., respiratory depression) in children 
[13-15]. As in this case, the child was suspected to have in-
gested 25 mg of methadone, approximately 1.7 mg/kg, which 
equate to almost 17 times of the usual therapeutic dose.

The most life-threatening toxicity following methadone 
poisoning is respiratory depression [15]. Central nervous sys-
tem depression (i.e., drowsiness, reduced consciousness) and 
miosis were the two most commonly reported clinical signs 
and symptoms in children with methadone poisoning [7, 8, 14-
16]. The toxicity presentations in the child followed the similar 
pattern as other reported cases although the child did not de-
velop severe respiratory depression or apnea episodes. Res-
piratory depression was preceded by increasing sleepiness and 
then a decreased level of consciousness without sudden onset 
of apnea episode [17]. Onset of toxic effects of methadone was 
approximately 1.5 h post ingestion, whereby the child became 
drowsy and appeared lethargic, which was found to be consist-
ent with the mean time of onset reported in other cases [15, 18]. 
According to Eizadi-Mood et al, GCS had prognostic value 
for the outcome of therapy in methadone intoxicated patients, 
and patients with higher GCS on admission had better outcome 
[19]. As in our case, although GCS scoring was not given in 
the emergency department, physical examination revealed that 
patient was drowsy yet still able to open eye spontaneously. 
Methadone is rapidly absorbed orally and its concentration in 
plasma and in the brain rises within 1 - 2 h [20]. This could 
have explained the early onset of toxicity signs and symptoms 
following acute poisoning of methadone. The parent’s quick 
response by bringing the child to hospital after noticed him to 
have increasing drowsiness could have saved his live. Further-
more, a thorough and accurate history of incidence (including 
time of ingestion, initial clinical manifestation, possible sub-
stances, estimated amount, etc.) provided valuable clues for 
the management of this poisoning case although methadone 
serum/urine concentration assay was not readily available. 
Clinician’s awareness of the potential of prolonged toxicity 
effects was heightened when they were informed that the bot-
tle of red colour syrup belonged to patient’s father who was a 
participant of MMT program. Hence, patient was put on very 
close monitoring (i.e., hourly for 9 h) for signs and symptoms 
of opioid toxicity before initiation of naloxone infusion.

This patient received a total of 78 h of infusion naloxone 
to neutralize toxicity of methadone following acute poisoning. 
Naloxone infusion was known as treatment option for treat-
ing opioid poisoning cases with a mean infusing time of 51 h 
[13, 18]. Methadone was known to have a wide interindividual 
pharmacokinetics and pharmacodynamic variability in both 
adults and children owing to the action of cytochrome P450 
enzyme genetic expressions [21, 22]. Duration of toxicity ef-
fects following acute methadone poisoning is unpredictable. 
Because of the long duration of action of methadone, if over-
sedation or respiratory depression occurs, a prolonged period 
of observation may be needed; and if naloxone is required, it 
may need to be repeated or given as an infusion for many hours 
[23, 24]. There were a small number of cases where patients 
had relapse signs and symptoms of toxicity upon discontinua-
tion of naloxone infusion [18]. It was suggested in that study 
for continuous monitoring of patients for at least 72 h [14]. 

As noted in this case, post 48 h of naloxone infusion while ta-
pering patient dose down, patient started to have bradycardia. 
Dosage of patient was increased and infused for another 30 h. 
Naloxone was known to be the effective and safe antidote for 
opioid poisoning when given as intermittent boluses or con-
tinuous infusion to opioid-naive patients [25, 26].

“Take-home dose” practice was generally not encouraged 
in the current MMT programme. It was feared that “take-home 
dose” of methadone may be misused (i.e., injected intrave-
nously, used as cocktail, etc.) by intravenous drug users. Inade-
quate patient education on its toxicity effect, safe handling and 
storage of methadone bottle may lead to accidental ingestion 
by children, which is proven to be potentially fatal [4]. In gov-
ernment MMT clinics, participants of MMT programme will 
only be allowed to take home 3-day doses of methadone syrup 
(i.e., one dose of diluted methadone syrup per bottle) after 
evaluation and approval by authorized officers of their MMT 
clinic. Only patients who are consistently following DOT in 
methadone clinic and actively involved in counseling sessions 
over a defined period, well-behaved and adhered well to rules 
and regulations, having a proper and productive career/job of 
which daily DOT may affect his job, and not involved in sales 
or used of illicit drugs, may be suitable candidates for “take-
home dose”. In that case, this group of methadone patients 
need to be constantly reminded and counseled on safe keeping 
of methadone bottles at home and away from reach of children 
[4, 7, 27]. Furthermore, we hope that a new MMT policy can 
be enacted to replace all the “take-home dose” methadone bot-
tle with bottle with child-resistant cap [27].

Conclusions

This case reminded us that methadone poisoning in children 
can potentially be life-threatening if early signs and symptoms 
of poisoning are not identified and eventually missed. Trial 
with one to two bolus doses of IV naloxone may be helpful in 
supporting the diagnosis of methadone poisoning in settings 
without methadone serum/plasma concentration assay servic-
es. Prolonged course of continuous infusion of IV naloxone is 
effective in reversing the signs and symptoms of methadone 
toxicity in children.
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