
Abstract. Background: Autoimmune hepatitis (AIH) is an
extremely rare complication of anastrozole therapy. It
presents with elevated liver function tests. The diagnosis is
established by detecting high titers of autoantibodies such as
antinuclear antibodies, anti-smooth muscle antibodies, and
elevated immunoglobulins. It is confirmed with a liver biopsy
showing interface rosetting and an increased number of
plasma cells. Early diagnosis of anastrozole-induced AIH is
important because it allows anastrozole to be discontinued
and immunomodulatory treatment to be promptly initiated.
Case Report: We present the case of a 71-year-old female
patient diagnosed with early-stage breast cancer. The patient
developed AIH as a result of treatment with anastrozole. Its
clinicopathological presentation, diagnosis, and treatment
are reviewed. Conclusion: This case report intends to make
clinicians aware of this rare complication of anastrozole
therapy. AIH should be suspected in any patient on
anastrozole (and possibly, other aromatase inhibitors) who
develops elevated liver function tests.

Anastrozole is a third-generation non-steroidal aromatase
inhibitor (Figure 1) commonly utilized in the adjuvant and
metastatic setting to treat patients with postmenopausal
estrogen receptor-positive breast cancer. Aromatase
inhibitors (AIs) suppress plasma estrogen levels by inhibiting
or inactivating aromatase, the enzyme responsible for the
peripheral conversion of androgens to estrogens (1).
Anastrozole is usually well tolerated, but it can occasionally
cause side-effects (commonly, hot flashes, arthralgia,
decreased bone density (2) that are usually mild.

Autoimmune hepatitis (AIH) as a result of anastrozole
therapy is very uncommon (3, 4). Here we report the
development of AIH in a patient receiving anastrozole for
adjuvant treatment of early-stage breast cancer.

Case Report

A 71-year-old female was diagnosed with screening-detected
early-stage breast cancer in July, 2013. A diagnostic
mammogram showed an area of irregular density associated
with microcalcifications in the upper outer left breast. A left
breast biopsy revealed an infiltrating ductal carcinoma with
tubular features which was 0.3-cm long, grade 1, estrogen-
positive, progesterone-positive, and human epidermal growth
factor receptor 2/neu-negative.

The patient’s past medical history included hypertension,
unspecified hypothyroidism, dry-eye syndrome and migraines.
She had no prior history of liver disease, no history of alcohol
abuse or exposure to hepatotoxins, and no family history of
liver disease. Her medications included ibuprofen,
acetaminophen, levothyroxine, methyclothiazide, potassium
chloride, cyclosporine eye drops and multivitamins.

The patient underwent left lumpectomy and sentinel lymph
node biopsy, which showed no residual invasive cancer. The
pathological stage was T1aN0 (clinical stage I). The patient
subsequently underwent a course of hypofractionated adjuvant
radiation (completed in November, 2013) and was started on
adjuvant 1 mg anastrozole daily in December, 2013.

In September 2014, on routine blood work (Table I), the
patient was found to have elevated liver function tests
(LFTs). A re-staging computed tomographic scan with
contrast in October 2014 was negative for liver metastases;
however, it showed hypodense liver parenchyma relative to
the spleen, which was consistent with hepatic steatosis. The
decision was made to monitor the patient’s LFTs, which
continued to rise in February, 2015. At that time, the patient
was referred to hepatology for further work-up.

A hepatology work-up in March 2015 revealed antinuclear
antibodies (ANA) with high titer (1:1,280) and elevated
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antibodies to Sjögren’s-syndrome-related antigen A (SSA).
Antibodies to smooth muscle  (ASMA) and anti-mitochondrial
antibodies (AMA) were negative. Serum immunoglobulins
were normal. Hepatitis A, B and C were ruled out. Since the
results of serological and imaging tests were inconclusive, a
liver biopsy was performed in March 2015. A pathological
examination showed grade 2 chronic hepatitis with an
increased number of plasma cells at the portal-lobular
interface and focal rosetting characteristic of AIH (Figure 2).
Based on these findings, the diagnosis of anastrozole-induced
AIH was made. In May 2015, it was recommended that the
patient discontinue anastrozole and start treatment with
prednisone and azathioprine. She completed a prednisone
taper over 3 months and continued azathioprine. The patient’s
LFTs improved with the removal of anastrozole and the
initiation of immunomodulatory therapy with steroids and
azathioprine. This favorable response confirmed the diagnosis
of anastrozole-induced AIH. 

The patient has been off anastrozole since March 2015.
The last LFTs in March 2017 were normal. As of this
writing, the plan is to discontinue azathioprine 18 months
after normalization of LFTs and continue monitoring the
patient. She was diagnosed with cutaneous lupus
erythematosus by punch biopsy of the right upper extremity
in December 2015, however, she remains breast cancer-free.

Discussion

Anti-hormonal therapy is recommended for adjuvant therapy
of women with early-stage hormone-receptor (estrogen/
progesterone receptor)-positive breast cancer with tumor size

of 0.5 cm or larger and considered in women with tumor size
of 0.5 cm or smaller (5). 

In postmenopausal women, AIs (anastrozole, letrozole,
and exemestane) are most frequently used as they have
increased efficacy and a more favorable side-effect profile
compared to tamoxifen (6, 7). An AI is taken daily for at
least 5 years. Benefits include a 50% or more decrease in the
risk of distant and contralateral breast cancer recurrence, and
a small decrease in the risk of ipsilateral breast cancer (8).
Anastrozole is the most frequently prescribed AI.

Some of the most common adverse effects of anastrozole
(ones that occur in more than 10% of patients) are hot flashes,
arthralgia, osteoporosis, fractures, depression, nausea and
vomiting. Hepatotoxicity is relatively rare (<10% of patients)
(2). It usually presents with elevated liver function tests in
serum (alkaline phosphatase, aspartate aminotransferase and
alanine transaminase), which occur in 2% to 5% of patients
on anastrozole. Another form of hepatotoxicity is hepatic
steatosis, which has been reported to occur in up to 30% of
long-term anastrozole users (9).

With an extensive literature review, we found a
description of only two anastrozole-induced AIH cases (3,
4). Interestingly, both cases involved older women (66 and
70 years old). One possible explanation for the ability of
anastrozole to cause AIH is its ability to affect the immune
system via impaired self-tolerance (3).

Medications notorious for causing AIH include amoxicillin-
clavulanate, minocycline, statins, and diclofenac. Herbal
supplements such as black cohosh can cause AIH as well (10).
In oncology, immunotherapeutic agents such as ipilimumab, a
monoclonal antibody to cytotoxic T-lymphocyte antigen 4,
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Table I. The patient’s laboratory results (abnormal values are shown in bold).

Date of testing          AST          ALT        Bilirubin total         ALP           ANA             SSA           Platelets          INR          Creatinine      Albumin 
                                  (U/l)          (U/l)              (mg/dl)               (U/l)            titer           antibody         (103/μl)                              (mg/dl)            (g/dl)

Normal value            3-44           0-40              0.2-1.3              30-125         <1:40         0.00-0.89        150-399         0.8-1.2        0.65-1.00         3.5-5.0
8/6/2013                      35              39                   0.9                     93                                                          304               0.98               0.74                3.9
9/9/2014                     109            130                  0.9                     95                                                                                                                            3.5
10/10/2014                  91             106                  0.9                     98                                                          279                1.0                0.98                3.7
2/23/2015                   126            115                  1.0                    106                                                         307                                    0.92                3.8
3/5/2015                                                                                                         1:1280            >3.5                                                                                    
3/24/2015                    75              92                   1.0                    102                                                                              0.99               0.94                3.9
4/16/2015                    46              61                   1.3                     83                                                          297                                                              
4/23/2015                    26              34                   0.7                     87                                                          287                                    1.02                 4.4
6/26/2015                    64              39                   1.0                     72                                                                                                     1.0                 4.6
9/23/2015                    21              15                   0.7                     74                                                          229                                    0.97                4.3
12/21/2015                                                                                                     1:1280            >3.5                                                                                    
1/15/2016                    21              12                   0.7                     90                                                          299                                    0.89                4.0
8/1/2016                      20              11                   0.8                     58                                                                                                                            4.4

AST, Aspartate aminotransferase; ALT, alanine transaminase; ALP, alkaline phosphatase; ANA, antinuclear antibody; SSA antibody, anti-Sjögren’s-
syndrome-related antigen A antibody; INR, international normalized ratio.



have been shown to induce AIH (11). Female gender and
genetic predisposition to autoimmune diseases are considered
risk factors for development of drug-induced AIH (12). We
believe that our patient had a predisposition to autoimmune
diseases given her history of hypothyroidism, dry eyes, AIH,
and finally, development of cutaneous lupus. 

It is important for clinicians to be vigilant about the
possibility of drug-induced liver injury, including drug-
induced AIH. The presentation of our patient is characteristic
of drug-induced AIH: i) the temporal relationship of elevated
LFTs following the initiation of anastrozole; ii) the pattern
of elevated aminotransferases with normal or marginally
elevated alkaline phosphatase and bilirubin; iii) elevated
titers of autoantibodies, including ANA; iv) extrahepatic
autoimmune manifestations; v) favorable response to
immunosuppressive therapy (12).

A liver biopsy is utilized to confirm the clinical diagnosis
in such cases. The typical pathological manifestations of AIH
include chronic hepatitis with increased numbers of plasma
cells at the interface between lobules and portal tracts of the
liver. In addition, the portal-lobular interface typically shows
rosettes, which are ball-like structures composed of isolated
hepatocytes or small groups of hepatocytes surrounded by
linearly arranged lymphocytes and plasma cells. Depending
upon the duration and severity of AIH, hepatitis can be
associated with fibrosis. 

AIH is an inflammation of the liver of unknown etiology.
The pathogenesis is likely multifactorial: environmental
triggers, a failure of immune tolerance mechanisms, and a
genetic predisposition to induce a T-cell-mediated immune
attack upon liver antigens, leading to a progressive necro-
inflammatory and fibrotic process in the liver (13). The
prognosis of AIH depends on the presence of cirrhosis at the

time of diagnosis and on the response to immunomodulatory
therapy (14).

In this case, a liver biopsy was crucial in order to
exclude other causes of liver disease, including anastrozole-
related steatosis. Although steatosis was described on
computed tomographic imaging, our patient did not have
steatosis on biopsy.

It is often challenging to differentiate between idiopathic
spontaneous AIH, drug-induced AIH and other types of
drug-induced liver injury. However, in our patient, the
timing of onset after initiation of anastrozole, positivity for
ANA, the pattern of LFTs elevation and their improvement
with the discontinuation of anastrozole, and the response to
beginning immunosuppressive therapy, point towards drug-
induced AIH (10).

Conclusion

AIH is an extremely rare complication of anastrozole therapy.
However, clinicians must be aware of it so as to recognize it as
a potential cause of elevated liver enzymes in a patient recently
started on an AI. Once AIH is suspected, a clinician should
order a blood test for ANA, ASMA and quantitative
immunoglobulins, and refer the case to a hepatologist. Elevated
titers of these antibodies establish the diagnosis. In less clear
cases, a liver biopsy may be necessary to confirm the diagnosis.
It is important to diagnose this condition early, to promptly
discontinue anastrozole, and to start immunomodulatory therapy
as soon as possible. These measures can prevent liver cirrhosis
and fatal hepatic failure. This case also underscores the
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Figure 2. Microphotograph of the liver biopsy showing increased
numbers of plasma cells at the portal-lobular interface (long arrows)
and rosetting (short arrows) at the periphery of the lobules (hematoxylin
and eosin stain; ×400 magnification).

Figure 1. Chemical formula of anastrozole.



importance of carefully weighing the risks and benefits of
aromatase inhibitors in the adjuvant setting, especially in elderly
women with low-risk, early-stage breast cancer.
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