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Autoimmune Hepatitis: Diagnostic Dilemma When
It Is Disguised as Iron Overload Syndrome
Gyanendra K. Acharya *, Hung-I Liao y, Simona Frunza-Stefan y, Ronakkumar Patel y, Moe Khaing y

*The University of Texas MD Anderson Cancer Center, 1515 Holcombe Blvd, Houston, TX 77030, USA and yWyckoff Heights Medical Center,
374 Stockholm Street, Brooklyn, NY 11237, USA
Elevated serum ferritin level is a common finding in iron overload syndrome, autoimmune and viral hepatitis,
alcoholic and nonalcoholic fatty liver diseases. High transferrin saturation is not a common finding in above
diseases except for iron overload syndrome. We encountered a challenging case of 73-year-old female who
presented with yellowish discoloration of skin, dark color urine and dull abdominal pain. Initial laboratory tests
reported mild anemia; elevated bilirubin, liver enzymes, and transferrin saturation. We came to the final
diagnosis of autoimmune hepatitis after extensive workups. Autoimmune hepatitis is a rare disease, and the
diagnosis can be further complicated by a similar presentation of iron overload syndrome. Markedly elevated
transferrin saturation can simulate iron overload syndrome, but a liver biopsy can guide physicians to navigate
the diagnosis. ( J CLIN EXP HEPATOL 2017;7:269–273)
Autoimmune hepatitis (AIH) is a chronic progres-
sive necroinflammatory liver disease of unknown
cause associated with circulating autoantibodies

and a high serum globulin level.1 Clinical manifestations
range from merely elevated transaminases to liver cirrhosis
and/or fulminant liver failure requiring liver transplanta-
tion. Here we describe a rare presentation of AIH disguised
as iron overload syndrome.
CASE PRESENTATION

A 73-year-old female presented with chief complaint
of progressive dark colored urine for 2 weeks, associated
with dull abdominal pain, yellowish discoloration of
the skin, and increased fatigability. She denied fever.
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She had a history of hypertension, hypothyroidism, and
cholecystectomy. She denied any family history of liver
diseases, recent travels, any form of complementary medi-
cine, smoking, alcohol, or any illicit drug use.

On physical examination, the patient was alert and
oriented with normal range vitals. She was moderately
icteric without pallor. Systemic examinations were unre-
markable except for a mild tenderness in the right upper
quadrant of the abdomen. Her initial laboratory analysis
(Table 1) revealed markedly elevated alanine aminotrans-
ferase 829 U/L, aspartate aminotransferase 909 U/L, and
total bilirubin 10.9 mg/dl with direct bilirubin 7.8 mg/dl.
Viral and alcoholic hepatitis were ruled out with a negative
hepatitis viral panel and negative history of alcohol con-
sumption respectively. Cytomegalovirus (CMV) culture
and Epstein–Barr virus (EBV) immunoglobulin M (IgM)
were negative. Serum free T4, free T3, TSH and serum
copper levels were within normal range. Urine toxicology
including salicylate was negative. Anti-mitochondrial, anti-
smooth muscle, and kidney-liver antibodies were negative
but antinuclear antibody (ANA) was only positive with a
low titer of 1:160. Therefore, AIH was considered low
probability in the initial differential diagnosis. Ultrasound
and computed tomography (CT) scan of abdomen
reported normal findings except status post cholecystec-
tomy. Iron profile showed a significantly elevated transfer-
rin saturation of 91% [iron of 215 mg/dl/total iron binding
capacity (TIBC) of 236 mg/dL] (Table 2), which was con-
firmed with a repeat test. The patient denied the history of
diabetes mellitus, blood transfusion and family history of
hemochromatosis. 2D echocardiogram and serum hemo-
globin A1c were within normal limits. Magnetic resonance
imaging (MRI) of the liver showed no evidence of iron
overload (hemochromatosis) (Figure 1). Genetic testing for
HFE gene was not carried out.
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Table 1 Basic Laboratory Data on Admission.

S. no. Tests Values Reference

1. CBCD

WBC 6.79 � 103/mm3 4.50–10.9

RBC 4.91 � 103/mm3 3.8–5.2

Hemoglobin 15.6 g% 12.2–15

Platelets 180 � 103/mm3 130–400

ESR 44 mm/h 0–35

2. Chemistry

Sodium 137 mmol/L 136–145

Potassium 4.6 mmol/L 3.5–5.1

BUN 11 mg/dL 6–20

Creatinine 0.7 mg/dL 0.6–1.1

T. bilirubin 10.9 mg/dL 0.3–1.2

D. bilirubin 7.8 mg/dL 0.0–0.2

AST 909 IU/L 13–40

ALT 826 IU/L 7–35

ALP 289 IU/L 25–100

LDH 464 IU/L 100–190

Total protein 8.7 g/dL 6.4–8.3

Albumin 3.5 g/dL 3.4–4.8

Amylase 134 U/L 20–104

3. Basic coagulation profile

PT 13.8 s 9.70–13.20

INR 1.21 ratio 0.86–1.16

PTT 35.3 s 20.30–36.0

Table 2 Other Specific Laboratory Data.

S. no. Tests Values Reference

1. Serology/immunology tests

IgG 2611 mg/dL 694–1618

IgA 492 mg/dL 81–463

IgM 317 mg/dL 48–271

Immunofixation screen Detected Not-detected

ANA screen Positive Negative

ANA titer 1:160 1:40

Anti-mitochondrial Ab Negative Negative

Anti-smooth muscle Ab Negative Negative

Cycl citrul peptide IgG <16 units <20

Double strand DNA ab 1 IU/ml �4

Liver/kid. microsom. tit. �20 units �20

Hepatitis (A, B, C, E) Non-reactive Non-reactive

2. Other biochemical test

Iron 215 mg/dL 50–170

TIBC 236 mg/dL 240–450

Transferrin 163 mg/dL 215–380

Ferritin 2463 ng/ml 10–291

Transferrin saturation 91% <55%

Hemoglobin A1c 5.4% 3.9–6.0

AUTOIMMUNE HEPATITIS ACHARYA ET AL

270 © 2017 INASL.



Figure 1 (A) Transverse section view and (B) coronal section view of MRI liver showing no evidence of a focal liver lesion and hemochromatosis.
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Given lacking features of hemochromatosis except for
high transferrin saturation, alternative causes of hepatitis
were considered and liver biopsy was performed. Liver
biopsy showed dense portal inflammation with lympho-
cytes, plasma cells and prominent interface hepatitis with
fibrosis, sparse eosinophils, interlobular spotty necrosis,
diffuse hepatocellular degeneration and moderate steato-
sis, focal cholestasis, are apoptotic bodies, negative iron
stain, which were consistent with AIH (Figure 2). The final
diagnosis of AIH was made based upon simplified diag-
nostic criteria for AIH score of 8 (ANA titer 1:160, serum
IgG 2611 mg/dL, liver histology typical of AIH and absence
of viral hepatitis). The patient was immediately started on
Figure 2 Histopathology pictures of liver biopsy (A, B) prominent interface hep
diffuse hepatocellular degeneration on hematoxylin and eosin (H&E) stain, a
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oral prednisone pulse therapy and responded well on
follow up.
DISCUSSION

AIH is considered as a rare disease affecting all ages and
ethnic groups with a female predominance (F:M ratio
3.6:1).2 The incidence of AIH is around 1 per 100,000
population per year.3 Given this rarity, the diagnosis
can be further complicated by a similar presentation of
iron overload syndrome. To our knowledge, there is only
one case of AIH previously reported with a similar presen-
tation of iron overload syndrome.4
atitis with lymphocytes, plasma cell and sparse eosinophils infiltration, (C)
nd (D) negative iron on iron stain.

 | No. 3 | 269–273 271



AUTOIMMUNE HEPATITIS ACHARYA ET AL
The diagnosis of typical AIH is based on the character-
istic clinical and laboratory findings with the exclusion of
other causes of hepatitis. The standard laboratory assess-
ments are elevated liver function tests (LFTs), hypergam-
maglobulinemia, and autoantibodies [ANA, anti-smooth
muscle antibody (anti-SMA), and anti-liver kidney micro-
somal (anti-LKM)]. Differentials of AIH include chronic
viral hepatitis (A, B, and C), primary biliary cirrhosis,
primary sclerosing cholangitis, alpha-1 antitrypsin defi-
ciency, Wilson's disease, hemochromatosis, drug-induced
hepatitis [minocycline, nitrofurantoin, isoniazid, pro-
pylthiouracil (PTU), methyldopa]. Lastly, the histological
findings of interface hepatitis of moderate to severe activity
with or without lobular hepatitis or central portal bridging
necrosis in the absence of biliary lesions or well-defined
granulomas are definite features of AIH.2

Our patient presented with elevated LFTs with chole-
stasis picture. The patient had a transferrin saturation of
more than 90%, which is considered to be pathognomonic
for iron overload syndrome and is almost always found in
hemochromatosis. It is known that in conditions with
high levels of ferritin (but the absence of iron overload),
increased serum ferritin levels are rarely associated with
transferrin saturation above 55%. Serum transferrin satu-
ration level above 55% is highly suggestive for the diagnosis
of hereditary hemochromatosis (HHC) if no other causes
of secondary iron overload are present.5 The patient lacked
the clinical features of hemochromatosis, i.e., the absence
of end-organ involvement in kidney, heart, brain and
pancreas, and the MRI of the liver did not show any iron
overload state. The lack of definite clue led to a need for a
liver biopsy to look for an alternative diagnosis. The genet-
ics behind the secondary iron overload remains poorly
defined. More than 90% of hemochromatosis patients
are homozygous in HFE-gene mutation in northern
Europe.6 Heterozygosity for the HFE-gene mutation is
rarely associated with liver damage due to iron alone.7

Interestingly, a number of reports suggest that the pres-
ence of heterozygous HFE-gene (C282Y) mutation is asso-
ciated with increased liver iron concentration in patients
with some chronic liver diseases.8 A German study showed
that the prevalence of heterozygosity in HFE gene muta-
tion was 17.2% in 64 patients with AIH.8 It would have
been an academic interest to know the genetic analysis in
this patient but the genetic testing for HFE gene was not
pursued because of negative family history of hemochro-
matosis and negative iron in liver biopsy and MRI.

The mechanism of elevated transferrin saturation is not
well understood in cases of AIH. However, it is possible for
non-iron overload conditions to have high transferrin
saturation in the presence of liver dysfunction as seen in
HHC. The high transferrin saturation could be due to an
increased serum iron (through hepatocellular necrosis),
and a decreased transferrin synthesis (because of liver
failure).9–11 Another possibility could be the dysregulation
272 
of the absorption in enterocytes.5 HHC is associated with
low hepcidin level and hence consequently excessive iron
release to the plasma from the enterocytes and macro-
phages.12 For this reason, transferrin saturation is high
(>55%) with increased ferritin and non-transferrin bound
iron related to toxicity to liver and other organs.13 In our
case, the iron overload could have been a result of the
similar mechanism such as necro-inflammatory damage to
the liver causing hepatocellular necrosis and the release of
serum iron to extracellular fluid and the reduction of
transferrin synthesis. Nonetheless, the iron that was dis-
persed into the extracellular fluids and plasma does not
accumulate or transport into the hepatocytes. The exact
phenomenon is yet to be elucidated.

Furthermore, autoimmune diseases are usually consid-
ered in those with autoantibodies. A high ANA titer is any
number greater than 1:640, while a low titer is anything
less than 1:160. A titer of 1:160 can be seen in 5% of the
general population.13 A high ANA titer should always
increase physician's suspicious for an autoimmune disor-
der. In our case, the suspected iron overload condition with
high transferrin saturation created a diagnostic dilemma
in view of hepatitis evaluation. On top of this enigma, all the
serum autoantibodies were negative (except for the low titer
of ANA), which can be only seen in 7% of all AIH cases.12 The
levels of autoantibody are only useful for the evaluation of
disease severity and treatment response. In the cases of with
negative autoantibodies are called ‘‘seronegative AIH’’.
These cases can present with nonstandard autoantibodies
or with positive autoantibodies later in the course of the
disease.12 Diagnosis of AIH becomes difficult in these cases
without a positive liver biopsy. If it is recognized early, AIH is
a highly treatable condition with immunosuppressive ther-
apy. Furthermore, a reliable diagnosis of AIH can be made
using simplified diagnostic criteria for AIH.14

Markedly elevated transferrin saturation can simulate
iron overload syndrome, but a liver biopsy can guide physi-
cians to navigate the correct diagnosis. It is also pertinent
that clinicians do not use a low or high titer of antibody level
to exclude or establish the diagnosis of AIH. When the
initial workup is inconclusive in these patients, liver biopsy
can guide to navigate for the diagnosis.
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