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S u m m a r y

Tbis ar t ic le  presents a reuietu on
parctcetlmol as a tberapeutic agent but
alsc.t as a potentictl toxin, based on two
pat ient  s tuc l ies.  Tbe patbophysio logt ,
cliagnostic approach and management o.f
paracetamol poisoning is discussed.

I n t r o d u c t i o n

Paracetamol  (Acetaminophen) is

widely used as an analgesic  and

antipyretic and is readily available

without prescription. It was first used
in medicine by von Mering in 1893, but
it only gained popularity after 1949
after being recognised as the major
active metabolite of both acetanilid
and phenacetin.'

After oral ingestion paracetamol is
rapidly and almost completely
absorbed from the gastro-intestinal

tract and 85 - 95 o/o is metabol ised
primarily by the liver and excreted in
the urine as a non toxic substance,
The remaining 5 - 15 % is metabolized
through Cytochrome P-450 to a toxic
intermediate which is detoxified by
glutathione present in the liver cell.
During an overdose glutathione is
exhausted and then hepat ic cel l
necrosis with subsequent liver failure
develops. Paracetamol remains the
commonest  cause o f  fu lminent
hepatic failure in the United Kingdom,
accounting for 60 - 650/o of all cases.'z
Paracetamol is the most commonly
reported potent ial ly toxic pharma-
ceutical ingestion in both adults and
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ch i ld ren ,  resu l t ing  in  over  100,000
calls to United States poison centres
in 1991," and despite the availability of
a  spec i f i c  an t ido te ,  fa ta l i t ies  s t i l l
occur .  I t  was  found tha t  acu te
paracetamol poisoning is common in
Cape Town.'

The purpose o f  th is  a r t i c le  i s  to
discuss the cl in ical  presentat ion .of
paracetamol  po ison ing  us ing  two
patient studies, and to review modern
concepts in the management.

P a t i e n t  S t u d i e s

The f i rs t  pa t ien t  i s  a  17-year  o ld
female  who was admi t ted  to  the
medical ward with a history that she
had taken 45  paracetamol  tab le ts
(22,5 gram) a few hours previously.
The results of blood tests performed

over the next few days are presented
in Table I .  This demonstrated high
leve ls  o f  l i ve r  enzymes,  ind ica t ing
Iiver cell necrosis. The prothrombin

activity as well as bilirubin remained
normal .  She made an unevent fu l
recovery.

The second pat ient is a 20-year old
female who developed jaundice three
days  a f te r  she  had inges ted  35
paracetamol tablets (17,5 gram). The
results of the blood tests performed

on th is  pa t ien t  dur ing  her  s tay  in
hospital is presented in Table II. This
patient demonstrates extremely high
levels of liver enzymes with the ALT
more than eighteen thousand units.
Her prothrombin activity dropped to
37 0/o of normal. A consultation with
the liver unit was requested with the
poss ib i l i t y  in  mind  tha t  she  migh t
need aggress ive  t rea tment  wh ich
might include consideration for liver
transplantation. She made a complete
recovery and was discharged 7 days
after admission.

S i a g n o s f i c  A p p r o a c h

Early recognit ion and treatment is
essent ial .  A history of ingest ion is
essent ia l ,  bu t  the  most  re l iab le
nlethod of diagnosis is a determina-
tion of plasma paracetamol concen-
tration." Determination of a paraceta-
mol plasma concentration should be
done routinely in those cases with an
unreliable history, because poisoned
patients frequently have no clinical
abnormalities until manv hours after a
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paracetamol overdose. Early identifi-
cation of unrecognised poisoning and
treatment with the specific antidote
will prevent morbidity and possible
modality. Due to the common formu-
lat ion of paracetamol with opioids,
the possibility of paracetamol toxicity
should also be considered in every
case of suspected opioid ingestion.

When a reliable history is available,
patients with ingestions less than 150
mg/kg  in  ch i ld ren ,  o r  7 ,5  g ram in
adults clo not require further
evaluation for toxicity, provided they
do not have chronic liver disease.
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When the  paracetamol  p lasma
concentration is above 150 pg/ml at 4
hours  o r  above 15  pg /ml  a f te r  15
hours ,  l i ve r  func t ions  shou ld  be
per fo rmed.  The aspar ta te  amino-
t rans ferase (AST)  i s  used as  a
sensitive marker of liver injury and is
of prognostic value. If AST indicates
hepatoce l lu la r  in ju ry ,  then ser ia l
de termina t ions  o f  AST,  a lan ine
aminotransferase (AIT), prothrombin
time (PT), bilirubin, electrolytes and
glucose are warranted.n

P a t h o p h y s i o l o g y  a n d  C l i n i c a N
F e a t u r e s

In adults, hepatotoxicity may occur
after ingestion of a single dose of 10
to  15  gram (200 to  250 mg/kg)
paracetamol and a dose of 25 gram or
more is potentially fatal.' When high
doses of paracetamol are ingested, it
undergoes N-hydroxylation to form N-
acefizl-para-benzoquinoneimine (\IAPQD,
a highly reactive intermediate metabo-
l i te  wh ich  reac ts  w i th  su lphydry l
groups in proteins and glutathione.
When hepatic glutathione is depleted
after the ingestion of large quantities
of paracetamol, reaction with hepatic
pro te ins  i s  inc reased and hepat ic
necrosis is the result.

There are other conditions which are
associated with depletion of hepatic
glutathione. These conditions cause
the  l i ver  to  have an  inc reased
susceptibility to the toxic effects of
paracetamol .  These pa t ien ts  a re
therefore high-risk patients and may
develop toxic effects at a lower dose
of ingestion. Chronic alcohol abuse,
malnutrition, patients on anticonvul-
sants and rifampicin all constitute this
high risk group.

Sympton-rs of acute poisoning during
the  f i rs t  2  days  do  no t  re f lec t  the

poten t ia l  ser iousness  o f  the
in tox ica t ion .  Nausea,  vomi t ing ,
anorexia and abdominal pain occur
during the initial 24 hours and may
persist for a week or more. Clinical
indications of hepatic damage become
mani fes t  w i th in  2  to  4  days  o f
ingestion of toxic doses. Severe liver
damage (w i th  leve ls  o f  aspar ta te
aminotransferase activity in excess of
1000 IU per liter of plasma) occurs in
90o/o of patients with plasma concen-
trat ions of acetaminophen greater
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than 300 pg/ml at 4 hours, or 45 pg/ml
at 15 hours after ingestion ofthe drug.
Min ima l  hepat ic  damage can be
ant ic ipa ted  when the  drug
concentration is less than 120 pg/ml at
4 hours, or 30 pg/ml at 12 hours after
ingestion.

The cl inical  course of paracetamol
po ison ing  can be  d iv ided in to  4
stages.''
Stage I: 0,5 to 24 hours after ingestion,
is character ised by anorexia, nausea,
vomi t ing ,  ma la ise ,  pa l lo r  and
diaphoresis.

Determine the piasma
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Stage II: 24to 48 hours after ingestion,
entails the resolution of stage I and the
development of right upper quadrant

abdomina l  pa in  and tenderness ,
elevated serum bilirubin, prothrombin

t ime and hepat ic  enzymes,  and
oliguria.

Stage III: 72-96 hours after ingestion, is
characterised by peak liver function
abnormalities while anorexia, nausea,
vomiting, malaise may reappear.

During stage IV: 4 days to 2 weeks
after ingestion, resolution of hepatic
dysfunct ion usual ly takes place.

Fatalities generally occur between 3
and 5 days after overdose but have
been repor ted  a t  o ther  t imes3 and
hepat ic  regenera t ion  becomes
complete in survivors. The rate of
recovery varies but is complete by 5 to
7 days, al though recovery can be
longer in severely poisoned patients.

M a n a g e m e n t

According to Sommers? all patients

suspected of paracetamol poisoning

should be admitted to hospital  for
observat ion. Gastr ic lavage and
activated charcoal are only of benefit
if given within 4 hours of ingestion of
an  overdose o f  paracetamol .  I f  a
mixed ingestion of paracetamol and
another  d rug  is  suspec ted ,  then
charcoal should be used as indicated
regard less  o f  the  t ime de lay  and
without regard to the specif ic
treatment of paracetamol toxicity.

N-acetylcysteine (NAC) is the current
treatment of choice for paracetamol

overdose. NAC supplies additional
glutathione to enhance glutathione

supply.' NAC may have other actions
that ameliorate organ damage after
injury has occurred.

The efficacy of acetylcysteine as an
ant idote for paracetamol has been
defined, but the optimal time of dosing
is still under debate. The ideal time to
start  acetylcysteine treatment is
w i th in  B  hours  o f  inges t ion  o f
paracetamol.o

Neither intravenous nor oral NAC has
been shown to be the superior route
o f  admin is t ra t ion ,  because each
dosing protocol is very effective when
treatment is initiated within 10 hours
of ingestion.' ' The dosage schedule
fo r  o ra l  t rea tment  i s  140 mg/kg ,
followed by 70 mg/kg every 4 hours
fo r  17  doses  ( to ta l  o f  18  doses
equaling 1330 mg/kg in 68 hours), and
for intravenous treatment 150 mg/kg
IV as a bolus over 15 minutes, then 50
mgikg over 4 hours, then 100 mg/kg
over 16 hours (total of 300 mg/kg in 20
hours).

Tfeatment with acetylcysteine up to 24
hours after the overdose is both safe
and benef ic ia l . "  A l l  pa t ien ts  w i th
evidence of severe toxicity should be
given acetylcysteine regardless of the
duration after which they present.'z

The use of acetylcysteine up to 72
hours postoverdose signi f icant ly
decreases  bo th  the  progress ion  o f
hepat ic encephalopathy and
mortality.'1

Cimetidine has been considered as an
adjunctive agent due to its ability to
inhibit cytochrome P-450. Cimetidine
may have an addit ional protect ive

effect when used with acetylcysteine
in paracetamol overdose. r2'"r

The improvements in intensive care
and the advent of orthotopic l iver
transplantat ion have al lowed the
rescue of a previously untreatable
smal l  group of pat ients with this
poisoning.2''*

Poisoned patients often

show no cl inical

abnormalities until many

hours after the overdose.

"All patients suspected

of paracetamol

poisoninE should be

admitted to hospital for

observation"
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