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Abstract

There have been few reports of acute liver failure (ALF, with encephalopathy and coagulopathy) 

due to infiltration of the liver by malignant cells. We describe a case series of 27 patients with 

ALF caused by malignancy. We examined a large, multi-center ALF registry (1910 patients; mean 

age, 47.1±13.9 years) and found only 27 cases (1.4%) of ALF attributed to malignancy. Twenty 

cases (74%) presented with abdominal pain and 11 with ascites. The malignancies included 

lymphoma or leukemia (33%), breast cancer, (30%), and colon cancer (7%); 90% of the patients 

with lymphoma or leukemia had no history of cancer, compared to 25% of patients with breast 

cancer. Overall, 44% of the patients had evidence of liver masses by imaging. Diagnosis was 

confirmed by biopsy in 15 (55%) and autopsy for 6 cases. Twenty-four patients (89%) died within 

3 weeks of ALF.
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Background & Aims

Acute liver failure (ALF) is defined as the presence of encephalopathy and coagulopathy 

(INR > 1.5) in the absence of pre-existing liver disease, with an illness of <26 weeks 

duration1. Among the multitude of known etiologies of ALF in adults, APAP overdose 

(46%), idiosyncratic DILI (11%), viral hepatitis (9%) and autoimmune hepatitis (7%) are 

most common2. A rarely reported cause of ALF is malignant infiltration of the liver due to 

either a solid organ tumor or hematological malignancy5–20. Despite the fact that the liver is 

the most common location for hematogenous spread of solid tumors, clinically severe 

hepatic dysfunction with coagulopathy and encephalopathy as a result of metastatic tumor 

involvement is rare. In a large single center study performed at the King’s College in 

London3, only 18 patients (0.44%) with this condition were identified over an 18-year 

period (1978–1995).

The Acute Liver Failure Study Group (ALFSG) network has investigated the causes and 

outcomes of ALF in United States adults since 1998. In this study, we determined the 

incidence and outcomes of ALF due to malignant infiltration of the liver over a 15-year 

period.

Methods

Between January 1998 and February 2012, 1910 adult patients with ALF of all etiologies 

were enrolled in the ALFSG registry from a total of 23 sites. All patients exhibited some 
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degree of encephalopathy and coagulopathy (prothrombin time >15 seconds or international 

normalized ratio [INR] > 1.5) in the absence of pre-existing liver cirrhosis, with an illness of 

<26 weeks duration1. Cases of ALF secondary to malignancy were identified in 27 of 1910 

patients (1.4%).

Informed consent was obtained from the each patient’s next of kin prior to study enrollment. 

Study approval was obtained from the local IRB at all 23 sites.

Results

Patient demographics

The patient group was relatively young, with mean age of 47.1. Eighteen were female (Table 

1). Common etiologies were leukemia/lymphoma in 11 (41%) and breast cancer in 8 (30%). 

The remainder were colon cancer (2), and one each signet ring adenocarcinoma, uterus, 

prostate, thyroid, pancreas and small cell lung cancer. All tumors were metastatic with no 

liver or biliary primary tumors leading to ALF.

Clinical features

Time between onset of symptoms and admission to the hospital was relatively rapid (median 

10 days). Twenty patients presented with abdominal pain and 11 with ascites prior to the 

onset of jaundice. Only two patients were noted to have splenomegaly and three with 

hepatomegaly by physical exam.

Malignancies identified

Only 11 patients had a history of prior malignancy. By contrast, presentation with rapid 

onset liver failure represented a new cancer diagnosis for 16, including 8 of 9 patients 

diagnosed with lymphoma, 2 patients without a prior history of breast cancer, 2 patients with 

leukemia, 1 patient each with cancers of the colon, lung (small cell), pancreas, and signet 

cell type, respectively.

Laboratory values on admission

Laboratory values were not specific for any group of tumors but generally reflected a mixed 

hepatocellular/cholestatic picture with prolonged INR and low platelet counts (Table 1). 

Only 12 of 27 (44 %) had evidence of liver infiltration or distinct liver mass(es) noted on 

imaging (CT, US).

Diagnostic challenges

The diagnosis was obtained by pre-mortem liver biopsy in 16 patients, bone marrow biopsy 

in 2 patients (both with lymphoma), and in 2 patients only by explant pathology following 

OLT. One patient with acute leukemia was diagnosed by laboratory results (with evidence 

of blasts on peripheral smear) as well as hepatomegaly and splenomegaly on imaging. The 

correct diagnosis was revealed only at autopsy without prior pathology in two of the 27 

cases.
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Special testing

Immunohistochemistry was performed to obtain hormone receptor status (estrogen receptor, 

ER, progesterone receptor, PR and Human Epidermal Growth Factor 2, HER2) in 5 of the 8 

breast cancer cases. No consistent pattern was observed in this small series-- no correlation 

between indicators of poor prognosis and the predisposition to develop ALF in this study.

Of the nine lymphoma cases, 5 were diffuse large B-cell lymphomas, the most common type 

of non-Hodgkin lymphoma in the adult population. Three were T-cell lymphomas. None of 

the patients had a known history of prior immunosuppression or autoimmune disease.

Clinical Course

Early mortality was nearly universal in this study population, with death occurring within 3 

weeks of study enrollment in 23 patients (85%).

One patient noted to have spontaneous (or transplant-free) long-term survival was a 

previously healthy 47-year-old female who initially presented with fever, abdominal pain 

and distension. She was classified as ALI (Acute Liver Injury), given the lack of 

encephalopathy on presentation. Laboratory studies on admission revealed ALT 1138, AST 

2896, INR 3.5, bilirubin 11.1, and platelets 20,000. Transjugular liver biopsy revealed 

metastatic breast adenocarcinoma in the liver sinusoids with multiple lobular foci of necrosis 

(Figure 1), and subsequent mammogram revealed a 4 cm right breast mass. She was HER-2 

positive and ER/PR negative. On treatment with carboplatin, 5-FU, and Herceptin she 

improved clinically, was discharged, and continued on outpatient chemotherapy. Notably, 

she had remarkable clinical improvement to the point of being able to return to work and no 

further hospitalizations. Five months later, she was noted to have evidence of local 

progression in the breast and was switched to paclitaxel and Herceptin. At her 2-year follow-

up visit she was alive and well, still working full time.

Of the two OLT recipients, a 36-year-old pregnant female (at 27 weeks) who presented with 

pruritus and right upper quadrant pain was discovered to have multiple smaller liver masses. 

Following delivery at 29 weeks, she underwent liver transplantation shortly thereafter, the 

explant organ revealing metastatic adenocarcinoma to which she succumbed 18 months 

later.

A previously healthy 57-year-old male who presented with 1 month of malaise and jaundice; 

a biopsy revealed massive hepatocyte necrosis without fibrosis. He underwent OLT, and the 

diagnosis of large B-cell lymphoma was made only upon examination of the surgical 

explant. On chemotherapy with a four -drug regimen with cyclophosphamide, doxorubicin, 

vincristine, and prednisone (CHOP), and was he was alive and well 5 years after the initial 

diagnosis.

Discussion

The diagnosis of ALF secondary to malignancy can be challenging and may elude clinicians 

initially, particularly in patients with no previous cancer history. The two most common 

etiologies of malignant infiltration of the liver we observed were lymphoma and breast 
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cancer, similar to prior studies and to general trends for common malignancies. Notably, 

there were no melanomas, endocrine tumors (e.g., APUDomas), or primary hepatic 

malignancies. There were only two patients with colon cancer.

Common presenting features were jaundice, hepatic encephalopathy and hepatomegaly 

(noted in 12 of the 27 patients in this study).

Standard laboratory values were not helpful in identifying the presence of malignancy, 

except in the case of the patient with leukemia. Aminotransferases were generally very 

elevated (above ~40 times the upper limit of normal) with necrosis of this degree seeming 

unusual with diffuse infiltration of the liver. Final diagnoses ultimately required tissue 

diagnosis, absent a prior known tumor; 63% of patients in this study underwent a 

confirmatory biopsy.

Radiologic studies in this patient group are typically notable for the absence of large mass 

lesions4, and in some cases reveal only a nodular liver that has been described as 

“pseudocirrhosis”5, since fulminant presentations appear to be associated commonly with 

diffuse intra-sinusoidal infiltration. Lymphadenopathy may also be seen on CT. Ultrasound 

was often nonspecific. CT revealed hepatomegaly or distinct masses in nearly half of our 

cases. Most, but not all, patients with breast cancer had a previously known diagnosis, and in 

this setting imaging alone suggested the diagnosis, and only 3 of 8 required liver biopsy. 

Conversely, in patients with lymphoma, only 1 of 9 patients had a known prior lymphoma 

diagnosis.

Liver biopsy changed the initial diagnosis from indeterminate to cancer in 10 of 27 patients 

in this series, highlighting the importance of early tissue sampling. It seems likely that 

patients presenting with rapid onset of liver failure with high aminotransferases represent 

examples of sinusoidal obstruction with micro-infarcts.3, 19.

In most patients with ALF secondary to malignant infiltration of the liver, the prognosis is 

dismal. Metastatic malignancy has long been considered an absolute contraindication to 

liver transplantation. However, it is of interest that two transplanted patients in our series 

were unrecognized prior to transplantation and did indeed have prolonged survival, one still 

alive after more than 5 years. Had the diagnosis of malignancy been established beforehand, 

it is probable that both of these individuals would have been excluded as transplant 

candidates.

Conclusions

Clinicians must have a high index of suspicion when approaching a case of ALF of 

indeterminate etiology. Hepatomegaly may be one of the only clues. Imaging is often non-

diagnostic. Early liver biopsy in indeterminate cases must be considered as it can indicate 

the direction of future care: avoidance of needless transplantation and enabling more 

appropriate end-of-life care, or more aggressive steps in some circumstances. There may be 

a role for OLT in very select patients with ALF secondary to malignancy, particularly those 

with tumor types known to be sensitive to chemotherapy and when long-term survival is 

probable.
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Figure 1. 
A 47-year old female presented with ALF. A transjugular liver biopsy demonstrated A) In 

the center of the field, there is a plug of metastatic carcinoma that is filling and obstructing a 

sinusoid (Hematoxylin and Eosin, 200X). B) At the lower center, there is a zone of acute 

hemorrhagic necrosis containing necrotic liver cell debris and blood (Hematoxylin and 

eosin, 200X). The pattern of necrosis suggests an acute interference of incoming blood flow 

from the portal venule or hepatic artery, presumably embolic in nature from the metastatic 

breast cancer. (Photomicrographs courtesy of Henry D. Appelman, MD). C) Dynamic 

contrast enhanced MRI images of the same 47-year-old female with metastatic breast cancer 

to the liver at month 18 of follow-up following her ALF episode. The liver has a nodular 

surface contour consistent with “pseudo-cirrhosis” from partially treated malignant 

infiltration and a small focus of hypointensity indicative of residual tumor. The patient 

developed esophageal varices during follow-up that required band ligation.
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Table 1

Clinical and laboratory features of patients admitted with malignant infiltration of the liver presenting as ALF.

Demographics

Characteristics Overall Breast cancer
N=8

Lymphoma/leukemia n=11 Other solid tumors n=8

Age (years) 47.1 ±13.9 49.2 ±12.3 44.7 ±14.3 48.2 ±14.2

Sex, % female 67% 100% 36% 75%

Race
% Caucasian

67% 63% 73% 63%

% African-American 26% 25% 18% 37%

% Asian-American 4% 12% - -

% Hispanic 4% - 9% -

Lab features at presentation (Median)

AST (IU/L) 963 (125–7197) 948 (370–5706) 2466 (125–7197) 367 (142–3266)

ALT (IU/L) 673 (46–6904) 466 (46–2439) 1161 (112–6904) 427 (141–1677)

Alkaline phosphatase (IU/L) 393 (110–3301) 547 (166–902) 280 (110–2043) 367 (254–3301)

Total bilirubin (mg/dL) 12.3 (1.3–30.7) 12.7 (1.3–30.7) 12.2 (5.1–26.0) 14.4 (2.7–27.0)

Creatinine (mg/dL) 1.9 (0.5–5.6) 1.8 (0.5–3.3) 2.1 (0.6–5.6) 1.7 (0.7–5.4)

INR 2.1 (1.4–3.9) 2.2 (1.6–3.9) 2.0 (1.4 –3.1) 2.0 (1.6–3.4)

WBC (× 103/mm3) 12.0 (1.8–47.6) 13.3 (8.5–21.9) 8.8 (1.8–47.6) 13.5 (5.8–29.1)

Hgb (g/dL) 9.7 (7.4–16.0) 10.8 (7.5–14.8) 8.6 (7.4 –16.0) 9.5 (7.5–12.5)

Plts × 103 uL 106 (11–303) 101 (11–259) 74 (12–141) 130 (28–303)

Clinical status at presentation

% Intubated on arrival 11% (3/27) 25% (2/8) 9% (1/11) 0% (0/8)

% Required hemodialysis 7% (2/27) - 9% (1/11) 12% (1/8)

% Infected 4% (1/27) 12% (1/8) - -

% Grade 3–4 Encephalopathy 22% (6/27) 25% (2/8) 27% (3/11) 13% (1/8)

Outcomes

% Salvage chemotherapy 11% (3/27) 13% (1/8) 9% (1/11) 13% (1/8)

% OLT 7% (2/27) 0% (0/8) 9% (1/11) 13% (1/8)

% Alive at 3 weeks post-study enrollment 11% (3/27) 13% (1/8) 9% (1/11) 13% (1/8)

Median time to death after admission 
(days)

10.5 (3–28) 7 (3–13) 12 (6–28) 14 (8–21)

All laboratory values refer to those noted on admission.

WBC= White blood cell count; INR = International Normalized Ratio; OLT= Orthotopic liver transplant.
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