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ABSTRACT
Erdheim-Chester disease (ECD) is a rare form of systemic histiocytosis, typically presenting with striking osseous
involvement characterized by bilateral osteosclerosis and involvement of organs such as the lung, pituitary gland,
heart, and brain. Liver involvement with ECD is extremely uncommon. We report a 56-year-old woman present-
ing with newly diagnosed cirrhosis and signs concerning for intra-abdominal malignancy, including omental cak-
ing and peritoneal thickening. Liver biopsy demonstrated xanthogranulomatous infiltration from ECD. The
patient showed initial improvement with interferon therapy, but she developed severe depression, which led to
the discontinuation of the treatment. Shortly afterward, she died from progressive liver dysfunction resulting in
hepatorenal syndrome.

INTRODUCTION
Erdheim-Chester disease (ECD) is a rare form of non-Langerhans cell histiocytosis that was described by Jacob
Erdheim and William Chester in 1930.1 ECD is characterized by multifocal infiltration of foamy histiocytes in bone
biopsies with or without involvement of extraskeletal organs. Sclerosis of the long bones is a hallmark of this dis-
ease. The clinical manifestations of ECD range from bone involvement to life-threatening multisystemic disease,
with the most common presentations being bone pain, neurologic involvement, and diabetes insipidus.2 Patients
with ECD rarely present with clinical features of liver and gastrointestinal (GI) involvement. Of approximately 500
cases in the literature, only 4 cases of hepatic involvement with ECD have been described. Mortality rates are
high, and currently there is no standard treatment for patients with ECD. A broad range of therapies has been
attempted for ECD, including corticosteroids, cytotoxic agents, interferon-a, IL-1 receptor antagonist, tyrosine ki-
nase inhibitors, bisphosphonates, and autologous hematopoietic stem cell transplant. Recent studies have shown
interferon-based therapy improves survival in patients with ECD.3,4

CASE REPORT
A 56-year-old woman with no known prior medical history presented with acute onset of abdominal distension and
leg swelling for the prior 2 weeks. She denied history of similar illness in the past. She denied fever, chills, nausea,
vomiting, weight loss, jaundice, and bone pain. She denied smoking tobacco and intake of alcohol or any medica-
tion. She denied family history of liver disease. On presentation, her hemodynamics were stable. She was obese,
and examination findings were suggestive of ascites with bilateral pitting pedal edema and muscle wasting but no
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other stigmata of chronic liver disease. She specifically had
no asterixis or any sign of overt hepatic encephalopathy.

Complete blood count showed only mild thrombocytosis to
457,000/uL. Liver function tests were notable for elevated
total bilirubin 2.2 mg/dL, direct bilirubin 1.2 mg/dL, alkaline
phosphatase 1,157 U/L, alanine aminotransferase 128 U/L,
protein 10.1 g/dL, albumin 3.2 g/dL, and normal aspartate ami-
notransferase 105 U/L. Diagnostic paracentesis showed scat-
tered benign mesothelial cells and mixed inflammatory cells,
as well as a serum-ascites albumin gradient of 2.4 g/dL, sug-
gestive of ascites secondary to portal hypertension. Other
lab results were normal.

Abdominal computed tomography (CT) imaging suggested
peritoneal carcinomatosis (given the omental caking and peri-
toneal nodularity) and showed ascites and nodularity of the
liver suggestive of cirrhosis (Figure 1). Her CA19-9 and CA-125
were elevated to 488 U/mL and 92.3 U/mL, respectively. A
triphasic CT scan of the liver was negative for hepatic malig-
nancy. A positron emission tomography (PET) scan prior to
laparoscopic-guided biopsy showed centrally diffuse uptake
in the liver (with a maximum serum uptake value 11.8), uptake
in the anterior peritoneal wall (corresponding to omental cak-
ing; serum uptake value 5.5), multifocal mildly increased
uptake in the right femur, and changes in the right maxillary
sinus.

Liver biopsy revealed extensive bridging fibrosis and early
nodule formation (stage 4/4), attributed to nonalcoholic stea-
tohepatitis, along with prominent bile ductular proliferation

and histiocytic infiltration of the sinusoids (Figure 2).
Diagnostic laparoscopy with omental biopsy showed infiltra-
tion of fibroadipose tissue by numerous foamy histiocytes
admixed with Touton-type giant cells and a chronic inflamma-
tory cell infiltrate. Immunohistochemistry revealed histiocytes
positive for CD163 and CD68, while factor XIIIa and S-100
were weakly positive, confirming ECD (Figure 3). BRAFV600E
mutational analyses performed on the omental biopsy speci-
men and bone marrow biopsy specimen were negative.

Figure 1. Abdominal computed tomography showing peritoneal carcino-
matosis, including omental caking (arrows), scattered peritoneal nodular-
ity, and ascites.

Figure 3. Immunohistochemical stains on liver biopsy. (A) CD163 showing
numerous positive histiocytes filling the liver sinusoids (100x). (B) CD68
showing positivity in the histiocytes (100x). (C) Factor XIIIa showing weak
to strong positivity in the histiocytes (100x). (D) CD1a is negative in the
histiocytes (100x).
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Figure 2. Erdheim-Chester disease histology. (A) Hematoxylin and eosin
(H&E) stain of the liver biopsy showing hepatic parenchyma infiltrated by
pale histiocytes (100x). (B) High magnification of H&E stain showing
foamy histiocytes (arrow) (400x). (C) Trichrome stain showing cirrhosis
characterized by extensive bridging fibrosis and nodular formation
(100x). (D) H&E section of peritoneal biopsy showing similar foamy histio-
cytes (black arrow) and a Touton giant cell (blue arrow) (400x).
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The patient was initiated on pegylated interferon-a2a(c) 135
mg weekly and was discharged home. During follow-up, there
were mild improvements in her ascites and liver function
tests. A restaging PET scan showed evidence of mild disease
response. However, the patient developed severe depression
with suicidal intent, leading to temporary discontinuation of
interferon-based therapy. She developed progressive liver
dysfunction with worsening liver enzymes and total bilirubin,
along with hepatic encephalopathy and subsequent hepato-
renal syndrome requiring hemodialysis. Mutational testing
from the omental biopsy confirmed a mitogen-activated pro-
tein kinase 2 (MAP2K) mutation. While awaiting insurance
approval for Trametinib (MEK inhibitor), the patient was
restarted on lower-dose pegylated interferon-a 70 mg
weekly. She did not tolerate this therapy well and developed
worsening encephalopathy. She opted for comfort care, and
hemodialysis was discontinued. She experienced rapid clinical
deterioration with worsening encephalopathy, treatment-
refractory hypotension, and bradycardia. She passed away
shortly thereafter.

DISCUSSION
ECD is a rare form of non-Langerhans cell histiocytosis char-
acterized by multifocal infiltration of foamy histiocytes in
bone biopsies with or without involvement of extraskeletal
organs.2 Universally, almost all patients with ECD have bilat-
eral symmetrical osteosclerosis of the long bones, with only
4% of patients lacking osteosclerosis at this site.3,5 Only rarely
do these patients present with clinical features of liver and GI
involvement, as discussed in our case report. Mortality rates
are high. Recent studies have shown that interferon-based
therapy improves survival in these patients.4

The pathogenesis of this rare disorder is still unclear, but it is
characterized by clonal expansion of histiocytes marked by
hyperactivation of MAPK signaling. BRAF V600E mutation,
activation of proto-oncogene of the serine-threonine kinase
family has been found in 38–69% of patients with ECD.3

Immunohistochemistry testing in our patient, however, was
negative for BRAF V600E mutations.

Although there was only unilateral bone involvement on the
bone scan, our patient had typical histopathologic findings
that confirmed the diagnosis of ECD.5 The presence of
CD68- and CD163-positive cells on immunohistiochemistry
indicates a histiocytic origin. Histiocytes can be Langerhans
cells that are of dendritic cell origin, are positive for CD68,
CD1a, and S100 protein, and show Birbeck granules in their
cytoplasm, or they can be non-Langerhans cells that are of
monocytic-macrophagic origin and are characterized by the
absence of Birbeck granules on histology and the presence
of factor XIIIa, as seen in our patient.6 Non-Langerhans cell
histiocytosis could be categorized into those involving cuta-
neous sites, cutaneous sites with systemic manifestations, and

those only with systemic involvement. The systemic form of
non-Langerhans cell histiocytosis could be either Rosai-
Dorfman disease or ECD. Rosai-Dorfman disease usually
involves lymph nodes, and the histology shows intracytoplas-
mic lymphocytes and immunohistiochemistry strongly posi-
tive for S-100.7 Our patient did not have any lymph node
involvement; histology showed histiocytosis with xanthoma-
tous features with fibrosis, and immunohistiochemistry was
only weakly positive for S-100, confirming the diagnosis of
ECD.3

Liver involvement in these patients is rarely reported. To
date, only 4 cases of liver involvement in patients with ECD
have been reported.8-11 In the prior literature, liver involve-
ment presented as nodular lesions, tumor-like lesions of the
biliary tract and diffuse infiltration.8,9,11 These patients had ei-
ther mild transaminase elevation or cholestasis from extrinsic
biliary obstruction or normal liver function.9-11 Of these 4 case
reports, only one died from progressive respiratory failure in
spite of steroid therapy.

This is the first case report showing liver fibrosis with histio-
cytic infiltration leading to progressive liver decompensation.
Although our patient did have fatty change and her cirrhosis
was likely due to nonalcoholic steatohepatitis, her progres-
sive liver decompensation was likely caused by xanthogranu-
lomatous infiltration from ECD. The pathogenesis of ECD has
implicated T helper-1 cell activation leading to recruitment of
proinflammatory cells and histiocytes leading to fibrosis.5

High-dose interferon therapy is the standard of care for the
management of ECD; however, our patient did not respond
well, perhaps because her limited hepatic reserve was unable
to sustain the immunologic response to the treatment.
Patients with such liver dysfunction may benefit from treat-
ment directed by mutation analysis rather than a trial of inter-
feron-based therapy. Overall prognosis is modest, with 68%
survival after 3 years of diagnosis.4
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