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Getting to the core of the matter: the importance of biopsy
in an unusual case of acute liver failure
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LEARNING OBJECTIVES

After participating in this activity, the learner will be
better able to:
1. Discuss the histologic presentation of Wilson dis-

ease on liver biopsy.
2. Identify indications for copper dry weight, if Wilson

disease is suspected.

CASE

A 79-year-old female with no prior history of liver
disease presented with multiple weeks of generalized
weakness and diarrhea. Several months prior, she
had upper respiratory symptoms which she treated
with loratadine and fluticasone nasal spray. She
denied antibiotic use. She denied the use of alcohol,
tobacco, illicit drugs, herbal supplements, or recent
travel.

On presentation, her labs were notable for serum
sodium 110 mEq/L, creatinine 2.3 mg/dL (baseline 1.5),
aspartate transaminase 975 IU/L, alanine transaminase
326 IU/L, alkaline phosphatase 1268 IU/L, bilirubin
8.6 mg/dL, international normalized ratio (INR) 1.6. Her
white blood cell count was 7800/µL (89% neutrophils,
5.3% lymphocytes), hemoglobin 11.4 g/dL, and plate-
lets 130,000/µL. Notably, liver function tests were
normal 3 months prior. CT abdomen and pelvis
without contrast showed small bilateral pleural effu-
sions, small volume ascites, anasarca, and borderline
retroperitoneal lymph node enlargement along the left
para-aortic and iliac chains. There was no evidence of
hepatosplenomegaly or biliary ductal dilatation.

She was transferred to a tertiary referral center on
hospital day 2. On physical examination, she was
jaundiced but did not have stigmata of chronic liver
disease. Her abdomen was nontender to palpation. She
was alert, fully oriented, and had no evidence of
asterixis. Infection, drug-induced liver injury secondary
to over-the-counter cold medication use, and auto-
immune hepatitis (AIH) were considered as causes of
her acute liver injury. Infectious workup was negative for
acute viral hepatitis (A, B, C, and E), herpes simplex,
varicella zoster, and Epstein-Barr virus infection. Cyto-
megalovirus DNA was detected but unmeasurable. She
had a ferritin level of 9819 mcg/L and a transferrin
saturation of 30%. Antinuclear antibody, anti–smooth
muscle antibody, and IgG levels were normal. Ultra-
sound of her liver with Doppler was negative for
structural and parenchymal abnormalities. An echocar-
diogram demonstrated a normal ejection fraction and
moderate pericardial effusion.

Question 1

What would be the next step in management?
(A) Empiric prednisone
(B) Serum ceruloplasmin and 24-hour urine copper
(C) Empiric acyclovir
(D) Liver biopsy

Due to the uncertainty of her diagnosis, she under-
went ultrasound-guided liver biopsy on hospital day 4
(Figures 1 and 2). Biopsy showed areas of hepatocyte
necrosis admixed with atypical cells with varying
amounts of cytoplasm. To characterize these cells
combined immunohistochemistry was completed. There
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was a complete absence of B cells and strong diffuse
membranous expression of the pan T-cell antigens CD3
and CD45RO; however, there was loss of other pan
T-cell antigens (CD5 and CD7). The cells displayed a
CD4 and CD8 “double-negative” phenotype. In addition,
CD30 and TdT (terminal deoxynucleotidyl transferase)
were negative, making atypical large-cell lymphoma
and lymphoblastic leukemia/lymphoma unlikely. With no
clear immunophenotypic pattern to support an
alternative diagnosis, this case was classified as
peripheral T-cell lymphoma not otherwise specified
(PTCL-NOS).

Shortly after diagnosis, she had acute worsening of
her clinical status leading to renal failure, lactic acidosis,
worsening mental status with encephalopathy, coagul-
opathy (INR 3), and disseminated intravascular coag-
ulation with diffuse mucosal bleeding. After goals of
care discussions with family, she was transitioned to
comfort care on hospital day 12.

DISCUSSION

Despite having heterogenous etiologies, ALF presents
with similar findings of acute liver injury, coagulopathy
(INR > 1.5), and hepatic encephalopathy within 26
weeks of symptoms onset in patients with no prior liver
disease.[1–3] As further injury develops, patients develop
a systemic inflammatory response due to cytokine
release from hepatocytes and surrounding cells leading
to cardiovascular collapse, cerebral edema, metabolic
derangements, and renal failure.[1,4] As such, ALF
carries a high mortality rate with a transplant-free
recovery rate of ∼45%.[5] In the US, over 50% of ALF
presentations are due to medications, followed by viral
hepatitis, ischemia, AIH, and rarely Wilson disease
(Figure 3). No cause is identified in 17% of patients.[5,6]

Among causes, acetaminophen, shock, and hepatitis A
infection have the most favorable outcomes (58-64%
spontaneous recovery) compared with drug-induced,
AIH, and indeterminate ALF (∼20%–25% spontaneous
recovery).[5]

Specific treatments for ALF are limited, often relying
on supportive care and reversal of electrolyte
abnormalities.[1] Identifying an etiology is crucial for
management to reverse the ongoing liver injury, and
the differential must extend beyond the common
causes. As seen in this case, liver biopsy should be
strongly considered if the etiology of ALF is not
apparent based upon the history, physical examina-
tion, infectious, serologic, and radiographic workup.
The goal of biopsy is to identify a potential etiology for
the liver injury such as AIH, toxin exposure, and
malignancy in which the treatment strategy may
change beyond supportive care.[7] Biopsy is also
important when considering malignant infiltration as a
cause for ALF as this would be a contraindication to
liver transplant. Preferably, biopsy should be consid-
ered early to minimize complications from worsening
coagulopathy.

Despite the liver being a common site of malignant
metastasis, malignant infiltration represents a very rare
presentation of ALF (Table 1). In the King’s College
Hospital series of 4020 patients presenting with ALF
between 1978 and 1995, only 18 patients (0.44%)
were due to malignant infiltration and carried a
mortality of 94%.[8] In the United States Acute Liver
Failure Study Group Registry of 1910 patients between
1998 and 2012, malignant infiltration was identified in

F IGURE 1 Liver biopsy with hematoxylin and eosin. This shows
preserved hepatic parenchyma transitioning into an area of “dirty”
necrosis with admixed infiltrating atypical cells (circle). These large
plasmacytoid cells demonstrate a variable amount of cytoplasm, and
significant nuclear pleomorphism (arrow).

F IGURE 2 CD3 immunohistochemical staining of the atypical
cells within the biopsy. These cells show strong diffuse membranous
expression of CD3 consistent with T-cell origin. There is loss of other
pan T-cell antigens (CD5 and CD7) and “display a double-negative”
phenotype (CD4 and CD8 negative). The lack of clear immunophe-
notypic pattern classifies this as peripheral T-cell lymphoma not
otherwise specified.
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27 (1.4%) of patients.[9] Of this group, leukemia/
lymphoma was the most common cause (44%) with
other causes being breast (30%) and colon (7%).
Other cancers include signet ring adenocarcinoma,
uterine, prostate, thyroid, pancreatic, and small cell
lung cancer (4% each).[9]

PTCL-NOS represents a heterogenous group of both
nodal and extranodal T-cell lymphomas that do not fit
the World Health Organization classification of lymphoid
neoplasms.[10] The median age of presentation is 60
with most presenting at advanced stage III/IV disease
(69%). Presence of nodal disease is common with only
13% of patients presenting with extranodal disease
alone.[11] Extranodal sites include the liver (17%),
spleen (24%), skin (16%), subcutaneous tissues (6%),
and lungs (8%).[11] As a whole, this diagnosis carries a
poor prognosis with ∼32% 5-year survival.[11] Treatment
generally involves multiagent chemotherapy such as
CHOP (cyclophosphamide, doxorubicin, vincristine, and
prednisone).[10]

We present a rare case of PTCL-NOS leading to ALF
with primary hepatic involvement. Primary hepatic
lymphoma (PHL) constitutes only 0.4% of all extranodal
non-Hodgkin lymphoma cases. The exact pathogenesis
of the disease is not known; however, there have been
possible associations with HCV, HBV, Epstein-Barr
virus, and immunosuppression from HIV. On imaging,
PHL can present as a hypoattenuating solitary lesion
(55%–60%), multiple lesions (35%–40%), or with diffuse
involvement. More diffuse involvement carries worse
prognosis (as in our patient). Most cases of PHL are
secondary to diffuse large B-cell lymphoma with non–
diffuse large B-cell lymphoma types present in <5%.[12]

Since malignant infiltration is an uncommon cause of
ALF, clinicians must keep a high index of suspicion for

F IGURE 3 Etiologies of ALF in the US within the US Acute Liver Failure Study Group.[6] This prospective study included 308 patients admitted
with ALF to 17 tertiary care centers in the US over a 41-month period. The most common etiology for ALF was acetaminophen, idiosyncratic drug
reaction, and hepatitis B. The cause was indeterminate in 17% of cases. Malignant infiltration accounted for only 1% of all cases. Abbreviation:
ALF indicates acute liver failure.

TABLE 1 Malignant infiltration as cause of acute liver failure
within the Acute Liver Failure (ALF) Study Group and King’s College
Hospital[7,8]

n (%)

Primary tumor

ALF Study
Group [n= 27

(of 1910
patients)]

King’s College
Hospital [n= 18

(of 4020
patients)]

Breast cancer 8 (30) —

Leukemia/lymphoma 11 (41) 12 (66)

Colon cancer 2 (7) —

Signet ring
adenocarcinoma

1 (4) —

Uterine 1 (4) —

Prostate 1 (4) —

Thyroid 1 (4) —

Pancreatic 1 (4) —

Small cell lung cancer 1 (4) —

Metastatic carcinoma — 4 (22)

Hematophagocytic — 2 (11)
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this process. Liver biopsy is a key for making the
diagnosis and should be strongly considered if the
etiology of ALF is not evident after clinical history,
infectious, and serologic evaluation are completed.

Question 2

What is the most common infiltrative malignancy
associated with acute liver failure?
(A) Colon cancer
(B) Leukemia/lymphoma
(C) Breast Cancer
(D) Melanoma

KEY POINTS

1. Liver biopsy should be pursued when the etiology of
acute liver failure (ALF) is not evident after initial
history, laboratory, and radiographic workup. The
main role of liver biopsy is to identify reversible
causes with specific treatments.

2. Although rare, malignant infiltration should be
considered as a cause for ALF as it would preclude
candidacy for transplant.

3. Leukemia and lymphoma are the most common
infiltrative malignancies that lead to ALF.
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