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【 CASE REPORT 】

A Patient with Non-alcoholic Steatohepatitis Complicated by
Multiple Myeloma

Momoko Akashi 1, Kazuto Tajiri 1, Akinori Wada 2, Koichi Tsuneyama 3, Kengo Kawai 1,
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Abstract:
A 68-year-old woman with liver dysfunction was diagnosed with nonalcoholic steatohepatitis (NASH)

stage 1. Three years later, she showed massive ascites and jaundice. A trans-jugular liver biopsy confirmed

advanced cirrhosis, suggesting that her liver fibrosis had progressed rapidly. At the same time, she was diag-

nosed with multiple myeloma (MM). In this case, the plasma levels of osteopontin (OPN), a proinflammatory

cytokine that promotes liver fibrosis progression through the hedgehog pathway and is increased in patients

with MM, were increased. This increased OPN expression was accompanied by the upregulation of the

hedgehog pathway in this patient, suggesting that the MM-associated increase in OPN had promoted the pro-

gression of liver fibrosis through the hedgehog pathway. The progression of liver fibrosis should be moni-

tored in patients with NASH if other diseases, such as MM, are present.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is the most

common liver disease and the leading cause of cirrhosis in

developed countries. About 20-30% of patients with NAFLD

develop nonalcoholic steatohepatitis (NASH) (1), with 5-

20% of the latter progressing to cirrhosis within 5-10

years (2). Risk factors for fibrosis progression in patients

with NASH include diabetes, obesity, age and a high degree

of inflammation on the initial liver biopsy (3, 4).

Osteopontin (OPN), an extracellular matrix protein that

acts as a proinflammatory cytokine, is important in bone re-

sorption, inflammation, angiogenesis and fibrosis in various

tissues. OPN expression is increased in patients with multi-

ple myeloma (MM), a bone-resorbing disease, with the de-

gree of increase correlating with the severity of MM (5-9).

In NASH, OPN has been reported to promote liver fibrosis

progression through the hedgehog pathway (10, 11).

We encountered a patient with NASH who showed rapid

fibrosis progression after developing MM. This report de-

scribes the clinical course of this patient, showing that in-

creased OPN due to MM results in rapid liver fibrosis pro-

gression in patients with NASH.

Case Report

A 63-year-old Japanese woman presented with liver dys-

function and underwent a percutaneous liver biopsy to

evaluate the etiology of this dysfunction. Laboratory find-

ings showed an alanine aminotransferase (ALT) dominant

liver injury without jaundice (in parentheses, Table 1). She

was asymptomatic, with a preserved platelet count (18.6×

104/μL) and serum albumin concentration (4.7 g/dL). A liver

biopsy showed fat deposits of various sizes in the hepatic

lobe, hepatocyte ballooning and pericellular fibrosis (Fig. 1),

with slight infiltration of inflammatory cells into the liver.

She was not infected with the hepatitis virus and did not

have autoantibodies. She was obese (body mass index 27.7

kg/m2), with no alcohol intake. She was not taking any

medications, including herbal remedies and supplements.

These findings resulted in a diagnosis of NASH (Brunt clas-
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Figure　1.　A histological examination of the liver at the initial diagnosis of NASH. Many lipid drop-
lets and hepatocyte ballooning were present (a, b), as was pericellular fibrosis (c, d). The patient was 
histologically diagnosed with grade 1 and stage 1 NASH according to the Brunt classification (12). (a, 
b) Hematoxylin and Eosin staining, original magnifications: (a) 10×, (b) 40×; (c, d) Azan staining, 
original magnifications: (c) 10×, (d) 40×. NASH: nonalcoholic steatohepatitis

Table　1.　Laboratory Findings at the Second Liver Biopsy (at the Initial Biopsy).

<Blood chemistry> <Complete blood count>

Total protein 5.4 (7.2) g/dL White blood cells 2.97 (5.61) ×103/μL

Albumin 3.2 (4.7) g/dL Red blood cells 273 (411) ×104/μL

Aspartate aminotransferase 109 (104) IU/L Hemoglobin 9.8 (13.1) g/dL

Alanine aminotransferase 60 (198) IU/L Hematocrit 28.3 (39.1) %

Lactate dehydrogenase 319 (239) IU/L Platelets 12.2 (18.6) ×104/μL

Alkaline phosphatase 603 (380) IU/L

γ-glutamyl transpeptidase 269 (57) IU/L <Coagulation>

Total-bilirubin 2.4 (0.8) mg/dL Prothrombin activity 56 (89) %

Blood urea nitrogen 6 (13) mg/dL

Creatinine 0.5 (0.5) mg/dL <Urinalysis>

Calcium 8.4 (9.4) mg/dL Bence-Jones protein positive (n.e.)

<Serological tests>

Immunoglobulin G 1,116 (1,069) mg/dL C-reactive protein 0.69 mg/dL

Immunoglobulin A 76 (56) mg/dL Hepatitis B surface antigen negative (negative)

Immunoglobulin M 16 (18) mg/dL Hepatitis B core antibody negative (negative)

M protein (-) Hepatitis C virus antibody negative (negative)

Hyaluronic acid 843 (104) ng/mL Antinuclear antibody negative (negative)

Type IV collagen 13.2 (n.e.) ng/mL β2-microglobulin 3.7 (n.e.) mg/L

n.e.: not examined

sification: grade 1, stage 1; NAS score: 5) (12, 13), and she

was regularly followed thereafter.

Three years later, she complained of abdominal fullness

and general malaise. Her body weight had not changed over

this period. A physical examination revealed ascites and

lower leg edema. Blood tests showed pancytopenia, liver

dysfunction and elevated fibrosis markers (Table 1). Her

blood cell counts had decreased over the previous year. Dy-
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Figure　2.　Abdominal computed tomography scans. Although ascites, liver atrophy and splenomeg-
aly were not observed at the initial examination (a), these findings were observed three years later (b).

namic computed tomography of the abdomen showed liver

cirrhosis, splenomegaly and ascites, findings not observed

three years earlier (Fig. 2). She was negative for hepatocel-

lular carcinoma. Her ascites were leaky, but pathogenic bac-

teria and malignant cells were not detected. She was there-

fore diagnosed with cirrhosis progressing from NASH. Be-

cause the fibrosis progression was rapid, we investigated

whether or not other diseases responsible for cirrhosis and a

deteriorating liver function, such as autoimmune hepatitis or

amyloidosis, were present. However, autoantibodies were not

detected, and there was no evidence of amyloid deposition

on endoscopy or echocardiography. A liver biopsy obtained

through the transjugular approach showed severe fibrosis

and a decrease in lipid droplets compatible with burnout

NASH (Brunt classification: grade 3, stage 4; NAS score: 6)

(Fig. 3a and b). Congo red staining showed no amyloid

deposition in the liver (Fig. 3c). Despite having cirrhosis,

this patient showed no increase in the immunoglobulin (Ig)

G concentration (Table 1) or decreases in IgA and IgM con-

centrations, suggesting that immunoglobulin production was

inhibited. Immunoelectrophoresis showed an absence of M-

protein, but an immunofixation analysis showed the presence

of Bence-Jones protein (BJP). Bone marrow aspiration

showed an increase in plasma cells to 49.4%, and im-

munostaining and in situ hybridization showed Ig k chain

restriction (data not shown). The patient was therefore diag-

nosed with MM (BJP kappa type, International staging sys-

tem: stage II, Durie & Salmon staging: Stage IIA) accompa-

nied by NASH-cirrhosis (14, 15). She did not have any bone

lesions. We retrospectively estimated that MM had devel-

oped at least one year before the second liver biopsy, as the

progression of anemia had appeared.

Because her only symptom of MM was anemia and her

liver function was decreased, she was treated for MM with

low doses of dexamethasone (20 mg/day) once a week. Fol-

lowing treatment, the number of plasma cells in her bone

marrow had not increased. She was also treated for decom-

pensated cirrhosis with diuretics, branched-chain amino ac-

ids and lactulose, depending on her symptoms. She was dis-

charged after her condition stabilized. Two years after being

diagnosed with MM (5 years after being initially diagnosed

with NASH), she developed spontaneous bacterial peritonitis

on two occasions, resulting in the cessation of dexametha-

sone. She experienced gradual progression of liver and renal

failure and died six years after the initial diagnosis of

NASH.

To assess whether or not MM was involved in NASH-

associated fibrosis progression, we measured her plasma

concentration of OPN, using a commercially available

enzyme-linked immunosorbent assay kit according to the

manufacturer’s instructions (Immuno-Biological Laborato-

ries, Gunma, Japan). Furthermore, NASH-related cirrhosis

was thought to be associated with activation of the hedge-

hog pathway (10, 16). Hedgehog ligand family members

[Sonic Hedgehog, Indian Hedgehog (IHH) and Desert

Hedgehog] activate hedgehog signaling by engaging the re-

ceptor on the surface of hedgehog-responsive cells (11),

which results in the nuclear localization of hedgehog-

regulated transcription factors, Glioblastoma (GLI) family

(GLI1, GLI2 and GLI3). Therefore, the expression of IHH

and GLI2 indicate activation of the hedgehog pathway. To

detect the activation of the hedgehog pathway in the liver,

we immunostained tissue samples with polyclonal antibodies

against the zinc finger protein GLI2 (Aviva Systems Biol-

ogy, San Diego, USA) and IHH protein (Aviva Systems Bi-

ology). As a result, at the time she was diagnosed with

NASH-cirrhosis and MM, her plasma concentration of OPN

was 1,970 ng/mL, about 6-fold higher than the concentration

of 309±34 ng/mL in healthy controls (8). This was much

higher than that with NASH cirrhosis without MM, which

was measured in other three patients with NASH-cirrhosis at

our hospital. Her plasma OPN level decreased to 838 ng/mL

2 years after dexamethasone treatment, but it again increased

to 1,930 ng/mL after the cessation of dexamethasone treat-

ment (Table 2). Immunostaining showed that GLI2 and IHH

were absent from the first liver biopsy sample

(Fig. 4a and b) but were overexpressed in the second biopsy

sample at the portal area and periportal hepatocytes, sug-
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Figure　3.　Histological examination of the liver 3 years after the initial diagnosis of NASH. Ad-
vanced fibrosis was found throughout the entire liver specimen. Lipid droplets decreased, consistent 
with burnout NASH (a, b). Congo red staining showed no deposition of amyloid (c). (a) Hematoxylin 
and Eosin staining, original magnifications: 10×, (b) Azan staining, original magnifications: 10×, (c) 
Congo-red staining, original magnifications: 10×. NASH: nonalcoholic steatohepatitis

Table　2.　Plasma Osteopontin (OPN) Levels.

Other patients 

with NASH 

cirrhosis (n=3)

At the diagnosis of 

NASH cirrhosis 

in present case

After 2 years’ treatment 

of dexamethasone 

in present case

After SBP 

in present case

OPN (ng/mL) 408±147* 1,970 838 1,930

* The mean value of plasma OPN levels in three other patients with NASH cirrhosis at our hospital.

NASH: nonalcoholic steatohepatitis, SBP: spontaneous bacterial peritonitis

gesting that the hedgehog pathway had been activated in the

latter (11, 16, 17) (Fig. 4c and d). These results strongly

suggest that OPN, which was probably induced by MM,

participated in the progression of liver fibrosis in this pa-

tient.

Discussion

Over a period of 6-10 years, 5-20% of patients with

NASH progress to cirrhosis (2). Risk factors for fibrosis

progression in patients with NASH include diabetes, obesity,

age and high inflammation on initial liver biopsy sam-
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Figure　4.　Immunohistological findings of the liver at the ini-
tial diagnosis of NASH (initial biopsy) (a, b) and three years 
after the initial diagnosis of NASH (second biopsy) (c, d). (a, c) 
Anti-GLI2 antibody; original magnification: 10×, box: 40×, 
Nuclear GLI2 expression was found at the portal area of the 
liver at the second biopsy, but it was absent at the initial biopsy. 
(b, d) Anti-IHH antibody; original magnification: 10×, box: 
40×. Cytoplasmic IHH was found at the portal area and peri-
portal hepatocytes of the liver at the second biopsy, but it was 
absent at the initial biopsy. NASH: nonalcoholic steatohepati-
tis, IHH: Indian hedgehog protein

ples (3, 4). Our patient showed relatively rapid fibrosis pro-

gression. Although obesity had been present, her body

weight did not increase after the initial diagnosis of NASH,

and high inflammation was not found on the first liver bi-

opsy.

We initially assumed that the disease progression had

been caused by complications causing cirrhosis, such as

autoimmune hepatitis, or a reduced liver function, such as

amyloidosis. MM was diagnosed during systematic scrutiny

after the diagnosis of NASH. NASH complicated by MM is

extremely rare, with only one previous case report in the lit-

erature; that patient also developed burnout NASH cirrho-

sis (18). Factors common to NASH and MM include the ex-

pression of certain cytokines, including vascular endothelial

growth factor, interleukin-6, and tumor necrosis factor-

α (18). The evaluation of similar patients may reveal further

connections.

NASH-related cirrhosis is associated with the activation of

the hedgehog pathway (10, 16). This pathway is typically si-

lent in healthy livers but is activated when injury stimulates

the production of hedgehog ligands, such as IHH (11). The

activation of hedgehog signaling in liver cells promotes fi-

brosis by the conversion of hepatic stellate cells into myofi-

broblasts and by increasing OPN expression (19, 20).

Plasma and hepatic OPN levels have been reported to be

high in patients with NASH-associated advanced fibro-

sis (10, 21). Furthermore, OPN neutralization may prevent

progressive hepatic fibrosis in NASH patients (10). Im-

munostaining of the liver tissue of our patient revealed the

expression of GLI2 and IHH, markers indicating the pres-

ence of hedgehog-responding cells and the production of

hedgehog ligand, respectively (17, 19). These results showed

that the hedgehog pathway was activated in the liver of a

patient with NASH complicated by MM.

In addition to its role in fibrosis progression, OPN has

been reported to be important in bone resorption. OPN con-

centrations are reportedly higher in patients with MM than

in those with monoclonal gammopathy of undetermined sig-

nificance or healthy controls (5, 6, 8, 9). Furthermore, OPN

levels have been reported to increase with the progression of

MM (5, 8, 9). Although MM in our patient was not very ad-

vanced and she had no bone lesions, her plasma OPN level

was high. In patients with MM, OPN is produced by osteo-

clasts, especially directly by plasma cells (6, 7). OPN levels

were shown to increase with the progression of MM (1,822±

299, 776±160 and 309±34 ng/mL, in MM with bone le-

sions, MM without bone lesions and healthy individuals, re-

spectively) (8); however, this connection remains controver-

sial (7). In the present case, the plasma OPN level was

markedly higher than that of patients with NASH cirrhosis

(408±147 ng/mL, Table 2). This increase in OPN may have

been due to the synergistic effects of MM and activated stel-

late cells in NASH, probably due to its production by

plasma cells.

Taken together, these findings suggest that the MM-

derived increase in OPN may have been responsible for the

rapid progression of fibrosis in our patient. She did not re-

ceive aggressive treatment for MM because of her liver dys-

function and poor condition. However, more aggressive

treatment may have prevented the progression of fibrosis by

stopping the increase in OPN. Regarding limitations associ-

ated with this study, we were unable to identify the

hedgehog-responding cells or OPN-overexpressing cells

from samples of liver biopsies. However, the expression pat-

tern of hedgehog ligand or GLI2 was similar with those re-

ported previously (11). In this report, the hedgehog-
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responding cells were reported to be liver progenitor cells

and stromal cells (11). Further investigations into the mecha-

nism underlying how the hedgehog pathway was activated

in this case are required.

In conclusion, we encountered an unusual patient with

NASH, who showed rapid fibrosis complicated by MM.

OPN due to MM may synergistically contribute to fibrosis

progression in patients with NASH.
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