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A 33-year-old woman without evidence of previous liver disease developed fulminant hepatic failure
following the therapeutic dose of acetaminophen 3 days prior to admission. At admission, liver and renal
function revealed hepatocellular injury with jaundice, and acute renal failure, total serum bilirubin 12.5 mg/
dL, direct serum bilirubin 8.1 mg/dL, aspartate aminotransferase 8460 IU/L, alanine aminotransferase 4640
IU/L, blood urea nitrogen 36 mg/dL, and serum creatinine 5.2 mg/dL. Two days later, she developed multi-
organ failure including hemodynamic disturbance with irreversible shock, and expired. Autopsy was per-
formed, liver pathology showed severe centrilobular and midzonal necrosis, compatible with toxic hepatic
necrosis, and renal pathology showed focal loss of tubular epithelial cells and partial occlusion of tubular
lumen by cellular debris, compatible with acute tubular necrosis. Physicians should be aware of potential
hepatotoxicity and nephrotoxicity of acetaminophen, even if given at therapeutic dosage in acute febrile

illness.
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Fulminant hepatic failure (FHF) is defined as
the rapid development of severe acute liver injury with
impaired synthetic function and encephalopathy. FHF
and acute liver injury resulting from acetaminophen
overdose has been extensively reported in the UK,
USA, France and Canada®?. Acetaminophen is a dose
related toxin; most cases of FHF occur after ingestion
of large doses exceeding 10 gm/day in an attempt to
commit suicide. Severe liver injury can rarely occur when
doses as low as 3-4 gm/day ©® or unintentional poison-
ing are taken®.

The authors report here a patient with FHF
in association with the history of therapeutic dose of
acetaminophen ingestion. Liver and renal biopsy
revealed toxic hepatic necrosis and acute tubular
necrosis, respectively.
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Case Report

A 33 year-old Thai woman was admitted to
the hospital in October 2005 with a history of one-day
acute confusion, mild jaundice, and abdominal discom-
fort. Three days prior to admission, she visited the out-
patient clinic with a history of fever, headache, and sore-
throat. Her medications included a total dose of 4000
mg acetaminophen, ranitidine, dimenhydramine, and
roxithromicin. She denied previous medical problems
and usage of other medication. On admission, she ap-
peared confused. Physical examination revealed body
temperature of 37.7°C, pulse rate of 96/minute, respira-
tory rate of 28/minute and blood pressure of 90/60
mmHg. She was disoriented, mild icteric sclera without
anemia and dehydration. Other physical examinations
were unremarkable. The initial blood chemistries showed
hemoglobin level of 11.8 g/dL, white blood cell count
of 12,250/mm?3, platelet count of 210,000/mm?, blood urea
nitrogen of 36 mg/dL, serum creatinine of 5.2 mg/dL,
and plasma glucose of 50 mg/dL. Urinalysis revealed
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specific gravity of 1.010, red blood cells of 5-10 and
white blood cells of 0-1 per high power field and 1+
albumin. Liver function test showed hepatocellular
injury with mild cholestatic jaundice: total serum pro-
tein 5.7 g/dL, serum albumin 2.5 g/dL, total serum bi-
lirubin 12.5 mg/dL, direct serum bilirubin 8.1 mg/dL,
aspartate aminotransferase (AST, sGOT) 8460 IU/L,
alanine aminotransferase (ALT, SGPT) 4640 IU/L, and
alkaline phosphatase 338 IU/L. Arterial blood gas
showed metabolic acidosis and respiratory alkalosis:
pH 7.30, PaO, 147 mmHg, PaCO, 16 mmHg, and HCO, 9
mEqg/L. Coagulation time was prolonged. Serological
investigations were negative for hepatitis B and C.
Blood for acetaminophen levels was 10.5 mg/L at 48
hours preceding admission. Blood culture for bacteria
was negative.

During admission, broad spectrum antibiotics
was administered, fresh frozen plasma (FFP) was com-
menced to normalize coagulogram, metabolic acidosis
and hypercatabolic renal failure were corrected with
continuous venovenous hemofiltration(CVVH). Two
days preceding admission, she developed multi-organ
failure involving liver, kidney, respiratory and hemato-
logic systems along with hemodynamic disturbance
with irreversible shock and expired later on.

Autopsy findings:

Gross appearance revealed a pale Thai female
with moderate jaundice. All internal organs showed
scattering petichial hemorrhage. Diffuse pulmonary
congestion, focal pulmonary hemorrhage, and pleural
effusion were observed in bilateral thoracic cavities.

Intra-abdominal cavity contained about one liter of
ascitic fluid. Fatty liver with cholestasis was noted.
Both kidneys were mildly enlarged. The brain was
slightly swollen.

Microscopic findings:

Lung parenchymal tissue showed diffuse
pulmonary congestion with focal extensive pulmonary
hemorrhage. Liver revealed severe hydropic and aci-
dophilic degeneration of liver cells. There were focal
centrilobular and midzonal necrosis with slight inflam-
matory infiltration by mononuclear cells in the portal
areas. These liver findings were compatible with severe
toxic hepatic injury, as shown in Fig. 1. Acute tubular
necrosis was evidenced by focal loss of tubular epi-
thelial cells and partial occlusion of tubular lumen by
cellular debris as shown in Fig. 2. Brain tissue was
diffusely edematous.

Discussion
Pertinent findings in the present case can be
summarized as follows:
1. acute liver failure and liver pathology com-
patible with severe toxic hepatic injury
2. encephalopathy
3. coagulopathy
4. acute renal failure with severe metabolic aci-
dosis
5. hemodynamic disturbance with shock
6. acute respiratory failure with pulmonary
edema
The authors reported a case of FHF and later

Fig. 1 Light microscopic examination of liver tissue sample
shows focal centrilobular and midzonal necrosis with
slight inflammatory infiltration by mononuclear cells

in the portal areas
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Fig. 2 Light microscopic examination of renal tissue sample
shows focal loss of tubular epithelial cells and par-
tial occlusion of tubular lumen by cellular debris
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on progressed to multi-organ failure. Various causes of
FHF such as viral hepatitis, sepsis including bacterial
infection and tropical infection (scrub typhus, lepto-
spirosis), hepatic ischemia, autoimmune hepatitis, drugs,
and toxins were excluded. Extremely high aminotrans-
ferase values (typically exceeding 3500 1U per liter)
helped the authors to distinguish the toxic effects of
drugs from viral hepatitis. The presented patient had
criteria suggestive of acetaminophen toxicity as the
cause of FHF were a serum ALT > 1,000 IU/L, the his-
tory of acetaminophen ingestion, detection of acetami-
nophen in the serum, and hepatocyte injury predomi-
nantly in the centrilobular region in liver biopsy as the
result of acetaminophen toxicity.

Acetaminophen toxicity produces the most
common form of acute liver failure in the United States,
accounting for 39% of cases in a recent report®. Ace-
taminophen rapidly causes hepatocyte injury, pre-
dominantly in the centrilobular region. Hepatotoxicity
rarely occurs if consumption of less than 150 mg of
acetaminophen per kg body weight®. Moreover, severe
liver injury or fatal hepatic necrosis rarely happens when
doses as low as 3-4 gm/day® or unintentionally taken®.
There is concern that alcohol abusers, anorexia nervosa
or starvation, and patients who take enzyme-inducing
medications or multiple minor overdoses over a short
period of time may be at risk from acetaminophen con-
centrations lower than those that would affect others.
The presented patient had no evidence of the above
risk factors; it is possible that an idiosyncratic mecha-
nism or the inter-individual variation in hepatic pool
size of glutathione and the inter-individual variation in
CYP2E1 activity precipitated the acute liver injury.

Patients whose plasma acetaminophen con-
centration lies above the treatment lines are at risk of
severe liver damage, but its validity beyond 15 hours is
uncertain because of the paucity of data from untreated
patients”. The presented patient showed detectable
plasma acetaminophen after 48 hr, this might be a pre-
dictor of fatal hepatic necrosis.

The mechanism of toxicity is similar in the
kidney and liver. Atoxic intermediate, NAPQI, is formed
locally from the cytochrome P450 pathway and then
binds covalently to cellular macromolecules, causing
cell injury or death. Renal impairment had been esti-
mated to occur in 53% of cases with FHF®. Renal tissue
usually reveals acute tubular necrosis as evident in the
presented patient®. Administration of N-acetylcys-
teine (NAC) is recommended in any case of FHF in
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which acetaminophen overdose is a suspected or pos-
sible cause. Thus, in patients with FHF of unknown
etiology, it is wise to assume a possible acetaminophen
overdose.

Conclusion

Because acetaminophen is the leading cause
of FHF and there is an available antidote, acetamino-
phen levels should be drawn in all patients presenting
with FHF, irrespective of dosage and timing. The patient
with very high ALT levels exceeding 1,000 1U/L, FHF,
and acute renal failure should prompt consideration of
this etiology even when the evidence is lacking.
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