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Abstract
Antimitochondrial antibody-positive primary biliary cholangitis (AMA-pos PBC) is an autoim-
mune disorder in which monoclonal antibodies are produced against epitopes in the mito-
chondrial membranes of biliary epithelial cells, resulting in progressive nonsuppurative biliary
cholangitis. Up to 5% of patients lack these autoantibodies, termed antimitochondrial antibody-
negative (AMA-neg) PBC. Although a somewhat new variant of AMA-pos PBC, it is not an
overlapping syndrome. Few studies to date have described this phenomenon. An 87-year-old
woman was referred to our clinic with elevated serum alkaline phosphatase (714 U/L). She
reported fatigue but no other symptoms. A physical examination revealed a benign lesion and
bilateral lower extremity swelling secondary to lymphedema. The serological profile was sig-
nificant for a high antinuclear antibody titer (>1:2,560) with a centromere pattern and negative
for antimitochondrial antibody (AMA). The hepatitis panel was negative for viruses A, B, and C.
Her serum immunoglobulin G level was 871 mg/dL (normal, <1,600 mg/dL). The rest of the
serological tests, including anti-smooth muscle antibodies (ASMA) and anti-liver/kidney mi-
crosomal antibodies, were negative. Computed tomography of the abdomen and pelvis without
contrast showed normal liver parenchyma and no acute intra-abdominal pathology. Histopa-
thology indicated florid duct lesions. The background parenchyma showed no significant
steatosis, and inflammatory changes were limited to the portal areas. Periodic acid-Schiff
staining revealed intact hepatic parenchyma and architecture. The patient was diagnosed
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with AMA-neg PBC and responded well to ursodeoxycholic acid therapy. This case highlights the
importance of recognizing AMA-neg PBC as a variant of AMA-pos PBC and differentiating
between them. Autoimmune cholangitis is a vague and imprecise condition. All patients with
AMA-negative PBC should be tested for other PBC-specific autoantibodies. Although the
prognosis and bile duct damage and loss are worse in AMA-neg PBC for unknown reasons,
treatment remains the same for both.

© 2023 The Author(s)

Published by S. Karger AG, Basel

Introduction

Primary biliary cholangitis (PBC) is an autoimmune disorder in which mitochondrial
antibodies are produced against the mitochondrial membranes of biliary epithelial cells,
thereby causing biliary cholangitis. This is known as antimitochondrial antibody-positive
(AMA-pos) PBC. However, up to 5% of PBC patients lack these antibodies but present in a
clinically, biochemically, and histopathologically similar fashion; this condition is termed
antimitochondrial antibody-negative (AMA-neg) PBC. This is a somewhat new variant of
AMA-pos PBC rather than an overlapping syndrome. No studies to date have described this
entity or its associated terminology.

The rationale for writing this case-based review stemmed from confusion regarding the
terminology of “autoimmune cholangitis” and the position of the variant of AMA-neg PBC in
the spectrum of autoimmune hepatobiliary cholangiopathy. This spectrum spans autoimmune
hepatitis (AIH), which predominantly includes hepatocellular damage; PBC; and primary
sclerosing cholangitis (PSC), which is predominantly related to bile duct damage. Overlap
syndromes, such as AIH-PBC, AIH-PSC, and AIH-cholestatic syndrome, are located between
the two ends of the spectrum. Figure 1 shows the spectrum and appropriate position of AMA-
neg PBC.

Case Presentation

An 87-year-old woman was referred to our clinic with an elevated alkaline phosphatase
level of 714 U/L. The patient was asymptomatic; however, fatigue in the last few weeks was
noted upon further interview. She denied experiencing abdominal pain, loss of appetite,
pruritus, or weight loss. The patient reported being allergic to atorvastatin, lisinopril,
irbesartan, and montelukast. The patient had a history of recurrent nodular malignant
melanoma with metastasis to the left pelvis and bilateral femurs for which she previously
underwent s/p-wide total excision and left inguinal lymph node resection. She was also
previously diagnosed with type 2 diabetes, essential hypertension, hypothyroidism, and
rheumatoid arthritis. The patient’s vital signs were stable. Bilateral lower-extremity edema up
to the thighs was noted. No abdominal distention, hepatosplenomegaly, or palpable masses
were observed, and the liver span was normal. The remaining findings on physical exami-
nation were considered benign.

A complete blood count showed normal red and white blood cell and platelet counts. The
hemoglobin and hematocrit levels were within normal limits like the coagulation profile. The
patient’s blood biochemical results, particularly those of serum transaminases, albumin, and
globulin, were within normal limits except for alkaline phosphatase, which was elevated to
714 U/L, and gamma-glutamyl transferase at 193 U/L. The serological profile was significant
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for a high antinuclear antibody titer (>1:2,560) with a centromere pattern and negative for
AMA. The hepatitis panel was negative for viruses A, B, and C. Her serum immunoglobulin G
level was 871mg/dL (normal, <1,600mg/dL). The rest of the serological tests, including anti-
smooth muscle antibodies (ASMA) and anti-liver/kidney microsomal antibodies, were
negative.

Computed tomography of the abdomen and pelvis revealed a normal liver architecture
with mild hepatomegaly. The patient underwent a core needle liver biopsy. Histopathology
(Fig. 2a, b) revealed mixed eosinophilic and lymphocytic inflammatory infiltrates, primarily in
the portal tracts. Portal-based granulomas and lymphocytic cholangitis were also observed.
This pattern was consistent with that of a florid duct lesion. No significant steatosis was
observed in the background parenchyma. Periodic acid-Schiff staining revealed an intact
intrahepatic parenchyma and architecture.

We reexamined the pathological sections and concluded that the pathology was con-
sistent with PBC but negative for AMA. The final diagnosis of the case was AMA-neg PBC. The
patient was treated with ursodeoxycholic acid. The patient responded to the above therapy,
and her alkaline phosphatase level decreased from 714 U/L to 413 U/L after 6 months of
therapy. Unfortunately, the patient was initially nonadherent to the treatment regimen in the
first month of therapy, but no complications and no compliance issues have been reported
after 6 months of follow-up.

Discussion

AMA-neg PBC is a variant of AMA-pos PBC that presents clinically, biochemically, and
histopathologically similarly to it; however, it differs serologically because it lacks AMA, an
essential criterion for PBC. Brunner et al. [1] first published a case series of what they
described as “immune cholangitis” in 1985, which resembled destructive, nonsuppurative
biliary cholangitis. The study described 3 patients whose clinical presentation, biochemical

Fig. 1. The position of AMA-neg PBC in the spectrum of autoimmune hepatobiliary cholangiopathy. PBC,
primary biliary cholangitis; ANA, antimitochondrial antibody; IgM, immunoglobulin M; UDCA, urso-
deoxycholic acid; AMA-neg, antimitochondrial antibody negative; ANA, antinuclear antibodies; IgG, im-
munoglobulin G; ASMA, anti-smooth muscle antibody; anti-LKM-1, anti-liver kidney microsomal
antibodies; Anti-LC-1, anti-liver cytosol antibodies; anti-SLA/LP antibodies, anti-soluble liver antigen/liver
pancreas antibodies; MRCP, magnetic resonance cholangiogram; ERCP, endoscopic retrograde cholangio-
pancreatogram.
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indices, and histopathology were the same as those of PBC, except for a lack of antibodies
against the mitochondrial membranes of biliary ductal epithelial cells.

The spectrum of autoimmune hepatobiliary cholangiopathy comprises three principal dis-
orders (AIH, PBC, and PSC) and three distinct overlap syndromes (AIH-PBC, AIH-PSC, and AIH-
cholestatic syndrome) [2]. The most common overlap syndrome is AIH-PBC, with a prevalence of
7–13% in AIH or PBC patients, whereas AIH-cholestatic syndrome has a prevalence of 5–11% and
previously exists as autoimmune cholangitis [2, 3]. There are no reported cases of AIH-PBC-PSC
overlap, although cases of mixed PBC-PSC characteristics have been reported [4].

AMA is an immunoglobulin A product of B lymphocytes produced against lipoic acid
located in the inner mitochondrial membrane of bile duct epithelial cells, thereby causing
ductular damage. AMA is present in 95% of AMA-pos and 5% of AMA-neg PBC patients, with
antinuclear antibody and ASMA occurring in 50% of cases [5]. Other PBC-specific autoan-
tibodies, such as anti-glycoprotein 210 (anti-gp 210) and anti-sp100, are present in 30% of
AMA-neg PBC cases [6]. Anti-kelch-like-12 antibodies and anti-hexokinase-1 antibodies were
reportedly identified in 35% and 22% of AMA-neg PBC patients, respectively. Serological
testing for anti-human kidney antibodies improves the diagnosis of PBC, particularly AMA-
neg [7]. The clinical importance of these antibodies is avoidance of liver biopsy. Unfortunately,
we did not test these antibodies in our patient.

AMA-neg PBC is a different entity than that previously known as autoimmune cholangitis and
now termed AIH-CSS. AMA-neg PBC is a variant of AMA-pos PBC rather than an overlap syn-
drome. The phrases “autoimmune cholangitis” or “autoimmune cholangiopathy” cannot be used
interchangeably to describe AMA-neg PBC because they are vague and imprecise [8]. Although
autoimmune cholangitis has been used in the literature, no specific criteria or diagnostic
guidelines have been published in hepatology or gastroenterology journals. It also cannot be
considered an AIH-cholestatic syndrome because it has no features of AIH, such as transaminitis
greater than five times the upper limit of normal (ULN); however, it has cholestatic features such
as elevated alkaline phosphatase twice the ULN and gamma-glutamyl transferase greater than
five times the ULN, interface hepatitis, and bile duct damage evident on liver biopsy. The diagnosis
of AMA-pos PBC can be established when two of the criteria listed in Table 1 are met [8].

Cell-mediated immune intolerance reportedly plays a role in the pathogenesis of AMA-
neg PBC. Jin et al. [9] compared portal cell infiltrates in AMA-neg and -pos PBC patients and
found increased infiltrations of cluster of differentiation (CD) 5+ cells and CD20+ cells in the
portal tracts, particularly the biliary ductules that damaged the biliary epithelial cells. Dif-
ferences between AMA-pos and -neg PBC patients are listed in Table 2.

The response to treatment is similar in patients with AMA-pos PBC. If left untreated, both
PBC types may worsen to advanced fibrosis and end-stage liver disease requiring liver

a b
Fig. 2. a, b Histopathology two photomicrographs showing histologic features typical of the florid duct
lesion seen in primary biliary cholangitis. The portal areas show granulomatous inflammation and
lymphocytic cholangitis of the bile ducts (pointed yellow arrows) (hematoxylin and eosin stain, ×200
original magnification).
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transplantation [16]. The CARE checklist has been completed by the authors for this case
report, attached as supplementary material (for all online suppl. material, see www.karger.
com/doi/10.1159/000528437).

Conclusion

This case highlights the importance of recognizing AMA-neg PBC as a variant of AMA-pos
PBC and distinguishing between them. Up to 5% of PBC patients lack these antibodies but

Table 1. Diagnostic criteria of AMA-pos PBC: the diagnosis of AMA-pos PBC can be established when two of
the criteria listed in the following are met [8]

Evidence Criteria

1) Biochemical evidence of
cholestasis

Elevated alkaline phosphatase levels

2) Serological
AMA-pos PBC
AMA-neg PBC

Antimitochondrial antibody-positive
Antimitochondrial antibody-negative or presence of other PBC-specific
autoantibodies, e.g., sp100 or gp210

3) Histopathological Nonsuppurative destructive cholangitis and destruction of interlobular bile
ducts

AMA, antimitochondrial antibody; PBC, primary biliary cholangitis.

Table 2. Differences between AMA-positive PBC and AMA-negative PBC

AMA-pos PBC AMA-neg PBC

Sex Female preponderance [10]

Symptoms Frequent pruritus Less frequent pruritus [10]

Biochemical profile ALP and GGT levels lower than in positive patients [10]

Serology
AMA
IgM levels
IgG levels
ANA and ASMA

95%
High
High
56%

5–10%
Low [11]
Low [11]
96% (higher prevalence and higher titers than AMA-pos
patients) [12]

Other PBC-specific
autoantibodies

Anti-HK-1 and anti-Kelch-12 antibodies are present in 40%
of cases. Anti-gp210 and anti-sp100 are also present. These
are considered future novel biomarkers. [13]

Associated autoimmune
diseases

Rheumatoid arthritis, Sjögren’s syndrome, progressive
systemic sclerosis, and CREST syndrome [14]

Prognosis Worse than AMA-pos PBC. Reason is unclear but could be
secondary to delayed diagnosis [14]

Quality of life Better Worse [15]

Histopathology Less bile duct
damage and loss

Greater bile duct damage and loss [9]

AMA, antimitochondrial antibody; ANA, antinuclear antibody; ASMA, anti-smoothmuscle antibodies; CREST,
calcinosis, Raynaud’s phenomenon, esophageal dysfunction, sclerodactyly, telangiectasia; GGT, gamma-glutamyl
transferase; IgG, immunoglobulin G; IgM, immunoglobulin M; PBC, primary biliary cholangitis.
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present clinically, biochemically, and histopathologically similar; this condition is termed
antimitochondrial antibody-negative PBC (AMA-neg PBC). Autoimmune cholangitis is a vague
and imprecise term that cannot be used to describe AMA-neg PBC. AMA-neg PBC is a variant of
AMA-pos PBC, with a slight difference due to serological deficiency of mitochondrial anti-
bodies. Thus, AMA-neg PBC is not an overlap syndrome, as it does not share the features of
AIH or PSC. All AMA-neg PBC patients should be tested for other PBC-specific autoantibodies
such as anti-gp210, anti-sp100, anti-HK-1, and anti-kelch like-12 antibodies. Although his-
topathologically similar and bile duct damage and loss are worse in AMA-neg than -pos PBC,
treatment remains the same for both conditions. However, the prognosis is slightly worse for
AMA-neg PBC for unknown reasons.
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