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CASE REPORT

Hepatotoxicity and persistent renal
insufficiency after repeated
supratherapeutic paracetamol ingestion
in a Chinese bhoy
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Paracetamol has always been regarded as a useful and safe drug. Therisk
of toxicity with repeated supratherapeutic paracetamol is an underrecog-
nised condition. We report on a 12-month-old boy who presented with
hepatotoxicity, disseminated intravascular coagulation and persistent renal
insufficiency 4 days after repeated ingestion of a suprather apeutic dosage of
paracetamol. To the best of our knowledge, thisisthefirst reported case of
paediatric chronic paracetamol poisoning among the Chinese population.
In addition, persistent renal insufficiency hasnot been a previously reported
feature of chronic paracetamol poisoning. We propose that renal damage
istheresult of the synergistic effect of hypoperfusion and paracetamol
overdose.
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Introduction

Paracetamol is the antipyretic and analgesic of choice for children because its
safety and efficacy are well recognised. However, the perceived safety of
paracetamol may contribute to afailure to identify children who are at increased
risk, aswell asadelay in diagnosis and treatment of paracetamol intoxication.

Casereport

A 12-month-old boy with good past health presented to the Department of
Paediatrics of the Kwong Wah Hospital in August 2003 because he had had a
fever and cough for 3 days. Upper respiratory tract infection was diagnosed, for
which oral and suppository paracetamol were given, together with cefaclor,
chlorpheniramine, promethazine, and vitamin supplements. He devel oped
vomiting, diarrhoea, and mucusin the stool subsequently 2 days later, for which
paracetamol, dimenhydrinate, and kaolin were given. The diarrhoea persisted,
and paracetamol, ceftibuten, domperidone, kaolin, and Saccharomyces boulardii
(asa‘probiotic’) were prescribed later on the same day. The Table summarises
the treatments administered during the three consultations.

Four days after the initial consultation, the boy’s parents noticed that he was
less active and they brought him back to the hospital. Drug history taken by
contacting all the doctors that patient visited before admission revealed that a
supratherapeutic dose of paracetamol had been taken by the patient: 80 mg-kg*-d
on thefirst 2 days and 70 mg-kg?-d? on the third day of presentation; the total
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Table. Treatments given in three medical consultations

Date Treatment given Dosing schedule Actual amount taken
Day 1 12:00  Paracetamol suppository 250 mg/d as needed 3 doses from day 1-3
Paracetamol oral 125 mg every 6 hours 4 doses on day 1 and 4 doses on day 2
Cefaclor 62.5 mg every 8 hours 6 doses from day 1-2
Promethazine 5mg Not taken
Kiddi Pharmaton* 5 ml/d 2 doses
Chlorpheniramine 1.5 mg every 6 hours 4 doses on day 1 and 4 doses on day 2
Day 3 02:00 Kaolin/pectin 5mL 2 doses
Dimenhydrinate 7.5 mg 2 doses
Paracetamol 120 mg 2 doses
Day 3 16:30  Paracetamol 125 mg 1 dose
Domperidone 5mg 1 dose
Kaolin/pectin/dimethicone/dicyclomine  0.625 g/1.875 mg/12.5 mg/1.25 mg 1 dose
Ceftibuten 125 mg 1 dose
Saccharomyces boulardii 250 mg/d 1 dose

* Kiddi Pharmaton (per 15 mL): lysine 300 mg, calcium 130 mg, phosphorus 200 mg, vitamin B, 3 mg, vitamin B, 3.5 mg, vitamin B, 6 mg,

vitamin D, 600 U, vitamin E 15 mg, nicotinamide 20 mg, D-panthenol 10 mg

amount of paracetamol consumed had been 2115 mg
(232 mg/kg) within the past 3 days prior to this admission.
On admission, the patient’s body weight was 9.2 kg and he
was febrile and lethargic. His heart rate was 225 beats per
minute (reference range for 1-year-olds, 105-170 beats per
minute) and blood pressure was 90/79 mm Hg (mean for
1-year-olds, 90/55 mm Hg). Theinitial diagnosiswas shock
secondary to dehydration as aresult of gastro-enteritis and
sepsis. Ampicillin and cefotaxime were given.

The patient was transferred to the intensive care unit
(ICU) where he had an episode of hypotension. Echo-
cardiography revealed impaired | eft ventricular contractility
and an gjection fraction of 45% (reference level, =63%).
Dopamine (10 ug-kgmin®) was required for 1 day to main-
tain stable haemodynamic status. Creatine kinase (CK)
was elevated, at 53 600 U/L; testsfor CK isoenzymes were
not available, but repeated assays of troponin | gave normal
results. The abnormally high CK level might have been due
to rhabdomyolysis secondary to paracetamol overdose,*
although neither hyperkalaemia nor myoglobinuria could
be documented. The CK level returned to normal after 5
days. Ampicillin was stopped 1 day after admission and
cefotaxime was continued, for atotal of 11 days. Bacterial
cultures of blood, urine, cerebrospinal fluid, and stool were
negative. Vira culture of stool and paired viral titres of blood
were also negative. Signs of hepatotoxicity were evidenced
by raised levels of aspartate aminotransferase (7450 U/L;
reference level, <48 U/L) and alanine aminotransferase
(2720 U/L; referencelevel, <33 U/L). The patient had coffee-
ground aspirate and haematuria. Clotting profile was
deranged (prothrombin time, 28 s [reference range, 9-13 5];
activated partial thromboplastin time, >120 s [24-41 g[;
international normalised ratio, 2.6; D-dimer, 2.0-8.0 ug/mL
[<0.5 ug/mL]). In addition, he had thrombocytopenia
(platelet count, 62 x10°/L). These findings were compatible
with the diagnosis of disseminated intravascular coagulo-
pathy, which was corrected by multiple transfusions of
fresh frozen plasma and platelet concentrates over the
first 2 days of admission. The bilirubin level, however, was
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normal (3 umol/L) on admission. Levels of liver enzymes
returned to normal after 18 days. The serum paracetamal level,
4 hours after the last paracetamol ingestion, was 0.06 mmol/L
(9.06 ug/mL). According to POISINDEX,? N-acetyl-
cysteine (NAC) is warranted when the paracetamol |evel
exceeds 10 ug/mL on presentation. In addition, the condition
of the patient had improved already, NAC was not given.

The patient had severe metabolic acidosis (pH 6.93;
base excess, -24.2 mmol/L) and transient hypoglycaemia
(2.2 mmol/L) onday 1 at ICU. Urinalysisfor metabolic and
toxicology screening gave negative results, but the ammonia
level wasdightly above normal (55 umol/L [referencerange,
21-50 umol/L]). Lactate and pyruvate levelswere increased
to three times the normal level on admission, but were
completely normalised after 2 weeks.

The boy had persistent diarrhoea and abdominal
distension after admission, with sluggish bowel sounds and
bile-stained vomitus. Clostridium difficile cytotoxin and
rotavirus were absent from the stool. An abdominal X-ray
showed bowel distension and multiple fluid levels, which
were compatible with the diagnosis of paralytic ileus. The
serum amylase level was elevated, at 1143 U/L (reference
range, 25-85 U/L), but it normalised after 5 days. Computed
tomography of the abdomen was unremarkable. The
abdominal distension improved subsequently with
conservative management. Diarrhoea persisted, however,
despite the administration of elemental formula. Oeso-
phagoduodenoscopy with biopsy did not show any signi-
ficant disease. Parenteral nutrition was given for 17 days;
elemental formula was reintroduced with success and
normal formula was resumed and tolerated 1 month later.

The patient maintained normal urine output (5 mL-kg*h)
in spite of shock. However there was severe proteinuriain
the nephrotic range. Tubular dysfunction was shown by an
increased fractional excretion of sodium (10%) and raised
[3,-microglobulin in the urine (8.49 ug/mL). The glomerular
filtration rate (GFR) was low (34 mL/min/1.73 m?). Anti-



nuclear antibody and rheumatoid factor were negative.
Sonography of the kidneyswas normal. The proteinuriaand
tubular dysfunction recovered 2 weeks later. There was one
episode of urinary tract infection caused by Pseudomonas
spp, which cleared up after 1 week of ceftazidime. Septrin
was given as prophylaxis. The micturiting cystourethrogram
was normal. The dimercaptosuccinic acid scan (a contrast
study of the renal excretory function) showed bilateral renal
scars and mildly right atrophic kidney. Proteinuria subsided
gradually and GFR improved from 34 to 44 mL/min/1.73 m?
(lower limit of normd GFR for 1-year-olds, 63 mL/min/1.73 p).
Review of previous computed tomograms did not show any
calcification diagnostic of ‘ analgesic nephropathy’ .2 At the
time of writing, the patient has been followed up for 10
months, and the GFR has remained low (54 mL/min/1.73 m?).

Discussion

Paracetamol is generally perceived as a safe drug. The
recommended paediatric dose is 10-15 mg/kg four times a
day, or up to 60 mg-kg*-d™.* A minimum toxic threshold of
total paracetamol ingestion of 175 mg/kg over 2 to 4 days
has been suggested.® In a paediatric population, chronic or
repeated supratherapeutic paracetamol ingestion has been
defined as the repetitive ingestion of greater than 90 mg/kg
over a 24-hour period.2 There is evidence that hepato-
toxicity might result from doses of aslow as 20 mg-kg*-d*
given for 7 days.® Although the risk of developing severe
toxicity after asingle, high dose of paracetamol ingestion
appears to be lower in children than in adults,® which may
be because of the age-related difference in metabolism,®
there have been reports of severe hepatotoxicity” and even
death® resulting from prolonged repeated therapeutic and
supratherapeutic dosing.

Paracetamol itself is a nontoxic substance. It is meta-
bolised mainly in the liver by conjugation with glucuronic
acid and sulphuric acid into nontoxic metabolites. A small
proportion is metabolised through cytochrome P-450,
leading to the production of the hepatotoxic metabolite, N-
acetyl-p-benzoquinoneimine (NAPQI). Normally, NAPQI
is detoxified by glutathione conjugation in the liver. But
when the NAPQI level exceeds the capacity of glutathione
stores, hepatotoxicity will result from the binding of NAPQI
to hepatocytes, thereby causing hepatic necrosis.

Proposed risk factors for toxicity with chronic use of
paracetamol are shown in the Box.5 This patient fitted into
the risk profile proposed by Kearns et al°: he was afebrile
infant who was younger than 2 years with poor feeding and
was given a supratherapeutic dose of paracetamol for a
period of time. He had typical features of paracetamol
overdose—namely, normal bilirubin level despite liver
derangement, which was consistent with previous reported
findings.2 A high amylase level without clinical signs of
pancregtitis has also been reported.?

A few points need to be highlighted. Firstly, doctors

Hepatotoxicity and rena insufficiency

Risk factors for hepatotoxicity caused by paracetamol

Younger age

Total dose, frequency of dose, duration

Prolonged fasting or chronic malnutrition

Febrile illness or viral infection

Family history of hepatotoxic reaction or genetic predisposition

Concomitant usage of drug that induced enzyme cytochrome
p-450

should always be alert for the possibility of paracetamol
overdose. Failureto recognise therisk factorsand in cautious
prescription of an appropriate dose according to body weight
led to hepatotoxicity in the patient in our case.

Secondly, we should correct the behaviour of ‘fever
phobia . Russell et a* illustrated how one should view fever
as a symptom, not as a disease. The American Academy of
Pediatrics reminds parents that the complete normalisation
of achild’stemperature is neither necessary nor possible.'2
The current recommendation by the World Health Organ-
ization for management of fever in children includes the
use of paracetamol when the body temperature is 39°C or
higher.®® Adjuvant therapy such as tepid sponging can be
employed in refractory fever. Thereisno evidence that rectal
paracetamol is superior or that a higher dose of rectal
paracetamol should be used in children.** In contrast, peak
drug levels after rectal administration are unpredictable and
often do not achieve therapeutic levels after recommended
dosing.” Instructions should also be given to parents not to
administer oral and rectal paracetamol concomitantly.

Thirdly, failure to recognise paracetamol overdose and
administer NAC timely might prolong the course of recovery.
It has been proposed that NAC be given to all patients who
show measurable serum paracetamol irrespective of clin-
ical status, and that treatment be continued until 36 hours
after the last dose.® There is no consensus on the cut-off
level of serum paracetamol. Some authors have suggested
that 40 umol/L (10 wg/mL) or greater at 24 hours after
ingestion of a dose could predict the likely development of
liver failure,**'" as portrayed in the normogram adapted
from Rumack and Mathews. Using this normogram to
predict hepatotoxicity might be inappropriate, however,
because it is derived from adult patients who have taken
a single suicidal overdose—not from children with re-
peated oral doses of paracetamol. Furthermore, the serum
concentration varies widely after multiple doses of
paracetamol .8

Fourthly, persistent renal impairment secondary to
chronic paracetamol toxicity has not been reported. |so-
sthenuria (loss of urinary concentration capacity—that is,
high normal urine output despite shock) was present in this
patient and could have been secondary to renal hypo-
perfusion or analgesic-related toxic injury.’® Thereis cur-
rently insufficient evidence in the literature to conclude that
chronic use of acetaminophen isassociated with an increased
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risk of chronic renal disease.? In addition, the fact that
there was absence of papillary calcification, which is a
sensitive test for analgesic nephropathy,® did not support
this causal relationship. However, renal hypoperfusion
alone seems insufficient to explain the persistence of renal
impairment and the heavy proteinuria (to the extent of in-
ducing nephrosis). Hence, we propose that the combination
of both the presence of shock and paracetamol overdose
led to the observed rena problem in the patient in our case.

Finaly, special precaution should be taken when making
prescriptions to small children. This patient in our case was
initially diagnosed to have gastro-enteritis, for which kaolin
and pectin, as well as dimenhydrinate were prescribed. In
fact, kaolin and pectin are not recommended for acute
diarrhoeain the presence of high fever ininfantsand children
younger than 3 years.#

Conclusion

Paracetamol is the antipyretic of choice for many doctors.
However, we should not have a false sense of security
towards commonly used drugs. Meticulous calculation is
always essential in prescribing to paediatric patients.
Education is important to eliminate ‘fever phobia’ and to
increase the awareness of the serious adverse effects of
paracetamol, so that this drug is used with due care and

respect.
References

1. Yang CC, Deng JF, Lin TJ. Pancytopenia, hyperglycemia, shock,
coma, rhabdomyolysis, and pancreatitis associated with aceta-
minophen poisoning. Vet Hum Toxicol 2001;43:344-8.

2. POISINDEX® Editorial Staff: Acetaminophen. In: Klasco RK (Ed):
POISINDEX® System. MICROMEDEX, Greenwood Village,
Colorado (Edition expires 9/2003).

3. DeBroe ME, Elseviers MM. Analgesic nephropathy. N Engl JMed
1998;338:446-52.

4. Cranswick N, Coghlan D. Paracetamol efficacy and safety in children:
thefirst 40 years. Am J Ther 2000;7:135-41.

64 Hong Kong Med JVol 10 No 1 February 2004

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Sztajnkrycer MJ, Bond GR. Chronic acetaminophen overdosing
in children: risk assessment and management. Curr Opin Pediatr
2001;13:177-82.

Miles FK, Kamath R, Dorney SF, Gaskin KJ, O'Loughlin EV.
Accidental paracetamol overdosing and fulminant hepatic failurein
children. Med JAust 1999;171:472-5.

Rumack BH. Acetaminophen overdose in young children. Treatment
and effects of alcohol and other additional ingestants in 417 cases.
Am JDis Child 1984;138:428-33.

Alonso EM, Sokol RJ, Hart J, Tyson RW, Narkewicz MR, Whitington
PF. Fulminant hepatitis associated with centrilobular hepatic necrosis
in young children. J Pediatr 1995;127:888-94.

Blake KV, Bailey D, Zientek GM, Hendeles L. Death of a child
associated with multiple overdoses of acetaminophen. Clin Pharm
1988;7:391-7.

Kearns GL, Leeder JS, Wasserman GS. A cetaminophen overdose with
therapeutic intent. J Pediatr 1998;132:5-8.

Russell FM, Shann F, CurtisN, Mulholland K. Evidence on the use of
paracetamol in febrile children. Bull World Health Organ 2003;81.:
367-72.

American Academy of Pediatrics. Committee on Drugs. Acet-
aminophen toxicity in children. Pediatrics 2001;108:1020-4.

World Health Organization (WHO). Integrated Management of
Childhood IlIness. WHO document WHO/FCH/CAH/00.12. Geneva:
WHO; 2000.

Scolnik D, Kozer E, Jacobson S, Diamond S, Young NL. Comparison
of oral versus normal and high-dose rectal acetaminophen in the
treatment of febrile children. Pediatrics 2002;110:553-6.
Birmingham PK, Tobin MJ, Henthorn TK, et al. Twenty-four-hour
pharmacokinetics of rectal acetaminophen in children: an old drug
with new recommendations. Anesthesiology 1997;87:244-52.

Heubi JE, Barbacci MB, Zimmerman HJ. Therapeutic misadventures
with acetaminophen: hepatotoxicity after multiple dosesin children. J
Pediatr 1998;132:22-7.

Schiodt FV, Rochling FA, Casey DL, Lee WM. Acetamino-
phen toxicity in an urban county hospital. N Engl J Med 1997;337:
1112-7.

van Lingen RA, Deinum HT, Quak CM, Okken A, Tibboel D. Multiple-
dose pharmacokinetics of rectally administered acetaminophen interm
infants. Clin Pharmacol Ther 1999;66:509-15.

BrevisM, Rosen S, Epstein FH. Acute renal failure. In: Brenner BM,
Rector FC Jr, editors. The kidney. 4th ed. Philadelphia: W.E. Saunders;
1991:993-1061.

Barrett BJ. Acetaminophen and adverse chronic renal outcomes: an
appraisal of the epidemiologic evidence. Am JKidney Dis 1996;28(1
Suppl 1):14S-19S.

Taketomo CK, Hodding JH, Kraus DM. Pediatric dosage handbook.
8th ed. Cleveland, OH: Lexi-Comp, Inc; 2002:561-2.



