NOTABLE CASES

Prolonged absorption and delayed peak paracetamol concentration
following poisoning with extended-release formulation
Darren M Roberts and Nicholas A Buckley

A woman with acute poisoning from extended-release paracetamol presented at 14.5 hours post-ingestion.
The paracetamol’s absorption phase and elimination half-life appeared prolonged, with peak blood
concentration occurring at 20 hours post-ingestion, requiring an extended course of intravenous
N-acetylcysteine. Current treatment recommendations, based on experience with a different formulation
in the United States, may not be appropriate for the Australian formulation. (MJA 2008; 188: 310-311)
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ately, while the remaining 69% is released over 6–8 hours at
therapeutic doses.3
To determine whether N-acetylcysteine is required in an acute
overdose of an extended-release formulation, the manufacturer
recommends obtaining an initial paracetamol concentration either
on admission or at 4 hours post-ingestion. If this concentration is
below the treatment line on the nomogram, a repeat concentration
should be determined 4–6 hours later. A 20-hour infusion of Nacetylcysteine is recommended if either concentration is above the
treatment line.3
This approach to risk assessment is similar to that recommended
for a different extended-release preparation marketed in the
United States (650 mg paracetamol; 50% released immediately).4
In volunteer studies of simulated overdose with this US formulation (75 mg/kg orally), the time of peak concentration was similar
to the immediate-release formulation, occurring within 4 hours.5,6
However, a study of simulated acute overdose in volunteers using
the Australian product (mean dose, 73 mg/kg) found that the
absorption phase is prolonged — compared with the standard
immediate-release formulation, the time until the maximum concentration occurred was delayed for the extended-release formulation (0.94 v 2.83 hours).7 These differences in absorption kinetics
between the Australian and US formulations might influence
treatment guidelines.
Reported cases of acute overdose with the US formulation have
noted that the peak concentration may actually occur up to 12
hours post-ingestion, suggesting that the pharmacokinetics of
extended-release paracetamol change substantially in acute overdose.8-12 To our knowledge, no cases of acute poisoning with the
Australian formulation of extended-release paracetamol have previously been reported. It is therefore not known whether the
current recommendations for treatment are appropriate.
Absorption may be sufficiently prolonged in acute overdose of
extended-release paracetamol that the peak plasma concentration
occurs around 20 hours post-ingestion. In this patient’s case, the
only data point earlier than this was at 14.5 hours, when the
concentration was already extremely high (Box). Given the amount
ingested, it seems likely that at least one of the blood samples that
the manufacturer recommends obtaining within 8–10 hours of
ingestion would have prompted treatment with N-acetylcysteine.
However, due to the lack of data during this period for our patient,
this cannot be confirmed.
Of importance in this case is the prolonged apparent elimination
half-life of paracetamol, such that the concentration remained
elevated for 48 hours post-ingestion. This required the N-acetylcysteine infusion to be administered beyond the usual 20-hour
protocol that is recommended by the manufacturer and used for
immediate-release preparations. The duration of N-acetylcysteine
infusion in this patient was guided by the serial blood samples
taken about every 6 hours. In the absence of more informative
pharmacokinetic data, it seems reasonable that serial blood samples
(every 6–12 hours) should be obtained from patients presenting
with ingestion of the extended-release formulation, to guide
duration of treatment.
The absorption kinetics observed in this patient suggest that the
ingested tablets formed an aggregate (a pharmacobezoar) in the
gut from which absorption is very slow. Therefore, administration
of activated charcoal and, potentially, whole bowel irrigation might
be considered, even in cases of delayed presentation.13

On the basis of this case, the treatment of acute poisoning with
the extended-release formulation of paracetamol differs from
recommendations developed for the immediate-release formulation. While it appears reasonable to continue to use the Rumack–
Matthew nomogram for determining which patients require Nacetylcysteine, more than one blood sample may be required to
confirm that an exposure is non-toxic. Intravenous N-acetylcysteine infusion can be initiated according to the standard
regimen, and should be continued until the paracetamol concentration has decreased to a therapeutic level (less than 120 μmol/L
or 20 mg/L) if the transaminase concentrations remain normal. If
the transaminase levels are rising, N-acetylcysteine should be
continued. This can be determined by blood samples taken every
6–12 hours, depending on the time of day, location of the patient,
laboratory services available, and compliance of the patient. If the
infusion is required for longer than 20 hours, this should be done
by continuing the final phase of the regimen (ie, N-acetylcysteine
100 mg/kg bodyweight in 1000 mL of 5% dextrose over 16 hours)
until a therapeutic paracetamol concentration is achieved.
More experience in the management of acute poisoning with the
extended-release formulation of paracetamol is required to better
determine the optimal treatment.
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