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Abstract

Purpose: A case report of eosinophilic colitis associated
with exemestane use is presented.

Summary: Approximately after three months of exemes-
tane therapy for breast cancer risk reduction, a 60-year-old
female with estrogen receptor positive, right breast ductal
carcinoma in situ (DCIS) presented to the emergency room
with severe abdominal pain, nausea, vomiting, and diarrhea.
Imaging studies revealed severe colitis of the transverse co-
lon. No other medications were started except for exemes-
tane that would have contributed to the patient's symptoms.
Outpatient workup included stool cultures, laboratory stud-
ies, and esophagogastroduodenoscopy and colonoscopy
with biopsies. Results of the studies were significant for eo-
sinophilic colitis and moderate to borderline severe colitis
with increased eosinophilia. The patient was subsequently
started on corticosteroids and discontinued exemestane.
Her symptoms resolved in two weeks. Approximately two
months later, the patient was started on tamoxifen for breast
cancer prevention, which she tolerated well.

Conclusion: Exemestane was deemed the probable cause
of the acute episode of eosinophilic colitis in this case. One
other prior case with aromatase inhibitor-induced eosino-
philic colitis has been reported with letrozole, however this
is the first case report of eosinophilic colitis associated with
exemestane.

Background

Exemestane is an irreversible, steroidal aromatase
in-activator that structurally resembles androstenedi-
one [1]. The pharmacological activity of exemestane is
centered on the conversion of the drug to an intermedi-
ate that irreversibly blocks the active site of aromatase
thereby rendering the enzyme permanently inactivated
[1]. The inactivation of aromatase results in lower levels
of circulating hormones that can increase the growth
and size of hormone receptor positive breast cancers

[1].

Exemestane first received FDA approval in the Unit-
ed States in 1999 for the treatment of advanced breast
cancer in post-menopausal women whose tumors have
stopped responding to tamoxifen [2]. Currently, it is ap-
proved for: the adjuvant treatment of postmenopaus-
al women with estrogen receptor positive early stage
breast cancer who have received two to three years
of tamoxifen (an estrogen receptor antagonist) and
are switched to exemestane for completion of a total
of five years of adjuvant hormonal therapy [1,3,4]. It
is also approved for advanced breast cancer in wom-
en whose disease has progressed following tamoxifen
[1]. The American Society of Clinical Oncology (ASCO)
clinical practice guidelines also recommends the use of
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Table 1: Summarizes all the large trials evaluating the use of exemestane in the adjuvant, metastatic, and preventative settings.

Adjuvant

Morden JP, et al. [4]
Placido SD, et al. [5]
Pagani O, et al. [8]
Goss PE, et al. [13]
Derks MG, et al. [7]
Metastatic

Campos SM, et al. [9]
Beresford M, et al. [10]
Baselga J, et al. [11]
Prevention

Goss PE, et al. [13]

exemestane in the setting of breast cancer prevention
[5,6].

In the adjuvant setting, exemestane has been stud-
ied in both pre- and post-menopausal women [2,5,7-
9]. It has not been shown to be superior to other aro-
matase inhibitors such as anastrozole or letrozole in
the post-menopausal setting [2,5,7,8]. Additionally, five
years of aromatase inhibitor treatment was not found
to be superior to two years of treatment with tamoxifen
followed by three years of aromatase inhibitor thera-
py [7]. In the pre-menopausal setting, exemestane in
combination with ovarian suppression was superior to
tamoxifen with ovarian suppression in decreasing dis-
ease recurrence [9]. There was no difference in overall
survival between the two therapies [9].

In patients with metastatic disease, exemestane
has been compared to multiple other aromatase
inhibitors [10-12]. When compared with anastrozole
in patients with visceral metastases, there was no
difference in outcomes [10]. A systematic review
evaluating ten different trials that assessed the switch
between non-steroidal aromatase inhibitors (letrozole
and anastrozole) and exemestane was conducted [11].
Out of ten, one was a randomized control trial, and the
other nine were either non-randomized comparative
studies or single arm observational studies [11]. Clinical
benefit was seen in patients with relapsed disease who
switched from non-steroidal aromatase inhibitors to
exemestane and from exemestane to a non-steroidal
aromatase inhibitor [11]. Additionally, exemestane
has been studied in combination with everolimus
in patients previously treated with non-steroidal
aromatase inhibitors and demonstrated improvement
in progression free survival [12].

Exemestane is also used for reducing the risk of
invasive breast cancer in post-menopausal women 2 35
years of age with a five-year absolute risk > 1.66% [6].
There is one randomized placebo-controlled trial that
has evaluated the use of exemestane for the prevention
of invasive breast cancer [13]. Patients with various
breast cancer risk factors including prior atypical ductal
or lobular hyperplasia or lobular carcinoma in situ and
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Exemestane after 2 to 3 years of tamoxifen

Anastrozole vs. Exemestane vs. Letrozole upfront or after 2 years of tamoxifen
Exemestane plus ovarian suppression vs. Tamoxifen plus ovarian suppression
Exemestane vs. Anastrozole

Tamoxifen and Exemestane switch therapy vs. Exemestane alone

Exemestane vs. Anastrozole
Systematic review

Exemestane and Everolimus vs. Exemestane and Placebo

Exemestane vs. Placebo

ductal carcinoma in situ with mastectomy were included
[13]. Exemestane was found to reduce invasive breast
cancer in postmenopausal women who were found to
be at moderately increased risk for breast cancer [13]
(Table 1).

Exemestane is overall well tolerated with side effects
that are common to other aromatase inhibitors such
as hot flashes, bone loss, cholesterol metabolism, and
musculoskeletal effects [14]. Exemestane did appear
to have a larger effect on bone loss and cholesterol
metabolism when compared with other aromatase
inhibitors [15]. The most common gastrointestinal
side effect observed in clinical trials was nausea; other
gastrointestinal side effects reported were diarrhea,
heartburn, vomiting, constipation, abdominal pain, and
gastritis [1,2,5-13]. While eosinophilic colitis has been
observed with letrozole [16], there have not been any
reports with exemestane.

Eosinophilic colitis (EC) is a type of eosinophilic gas-
trointestinal disorder (EGID) characterized by eosino-
philic infiltration of the intestinal wall involving the small
intestine and less commonly the colon [17]. It is consid-
ered to be one of the rarer forms of EGIDs with a two-
year prevalence rate of approximately 0.003% [17]. Pa-
tients often present with non-specific symptoms such as
abdominal pain, nausea, loss of appetite, and diarrhea
[17]. Additionally, the diagnosis of EC typically depends
on the increased number of eosinophils seen on muco-
sal biopsy [17]. While there are a variety of causes such
as parasitic and bacterial infections, inflammatory bow-
el disease, hypereosinophilic syndrome, connective tis-
sue disorders, and myeloproliferative neoplasms, it can
also be caused by hypersensitivity to various pharma-
cological agents [17]. Common agents associated with
EC include carbamazepine, gold compounds, clozapine,
rifampicin, clofazamine, gemfibrozil, azathioprine, enal-
april, naproxen, interferon, and tacrolimus [17-26].

There are currently no randomized controlled
trials evaluating the various treatment modalities
for EC. Treatment is typically dependent upon the
severity of clinical manifestations and includes dietary
elimination, steroids, montelukast, cromolyn, ketotifen,
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September 2017 December 2017
July 2017 MRI of right breast Right simple breast
Screening and shows possible mastectomy, May 2018
diagnostic additional sites of sentinel lymph node Patient presents
mammogram tumor in the lateral biopsy negative for with GI symptoms
suspicious for lesion right breast malignancy
August 2017 October 2017 February 2018
Stereotactic needle Right needle core Patient started on
biopsy High grade biopsy and uper Exemestane
DCIS with necrosis, inner quandrant
ER and PR positive biopsy both positive
for DCIS, extensive
necrosis,
microcalcifications
Figure 1: A timeline of events.

suplastat, and biological agents [27-31]. Steroids ing mammogram showing breast imaging-reporting and
are the mainstay of treatmentand are thought to be data system (BIRADS) score of O which is indicative of
beneficial in EC due to inhibition of eosinophil specific the need for further imaging. A diagnostic mammogram
growth factors such as IL-3 and IL-5 [27-31]. Steroid was performed that same month and showed pleio-
regimens most commonly used in EC are those that morphic calcifications, and a stereotactic needle biopsy
mimic regimens used in inflammatory bowel disease = was recommended. Right breast needle core biopsy and
[27-31]. Montelukast is an alternative treatment to upper inner quadrant biopsy both revealed high grade
steroids and works by inhibition of the leukotriene DCIS with extensive necrosis that was estrogen and pro-
receptor and preventing the recruitment and chemo- gesterone receptor positive. She then underwent a right
attraction of eosinophils to the gastrointestinal system  simple mastectomy and sentinel lymph node biopsy in
[32]. Another alternative option to steroids is the December of 2017. The sentinel lymph node biopsy was
antihistamine ketotifen which stabilizes mast cells and  found to be negative for metastatic disease. A timeline
prevents the release of histamine [33]. Lastly, biological of events is outlined below in Figure 1.

agents represent a more novel approach to treating EC
and act by using monoclonal antibodies against specific
inflammatory mediators [27-31]. Treatment can take up
to 2 to 6 weeks. In many cases, patients will not have a
recurrence after initial treatment, however, recurrence
is still possible and may require alternative long-term
treatment options [27-31].

We met with the patient in the High-Risk Breast
Cancer Clinic on January 26, 2018 and she was evaluated
for the need for chemoprevention. Given her high-risk
lifetime breast cancer occurrence in the contralateral
breast as well as the fact that she was post-menopausal,
and her DCIS was strongly estrogen receptor positive,
she was determined to be a candidate for exemestane.
Case Presentation The patient was started on exemestane in February of

2018.
The patient is a 60-year-old female with a past

medical history positive for hypothyroidism, cataracts, After nearly 4 months of therapy, in May of 2018,she
polycystic ovarian syndrome, and glaucoma, who presented to the emergency room with severe
presented to Banner MD Anderson Cancer Center with abdominal pain, nausea, vomiting, and diarrhea. She

a new diagnosis of ductal cell carcinoma insitu (DCIS) of ~ also complained of mucous and a small amount of
the right breast. blood in her stools. The patient had been taking over-

the-counter bismuth subsalicylate due to her history
of microscopic colitis, which she had discontinued 4
days prior to presentation. A CT of the abdomen and
pelvis showed severe colitis of the transverse colon
with milder degrees of colitis involving the remaining
colonic segments (Figure 2). Laboratory analyses
showed mild leukocytosis and normal serum eosinophil
count. Stool cultures were negative for Clostridium
difficile infection. The patient was admitted for acute
on chronic severe colitis and stayed in the hospital for
two days. She was started on antibiotic therapy with
metronidazole and levofloxacin and was discharged

Her cancer history dates back to July of 2017 in home. No other medications were recently started
which the patient presented with an abnormal screen-  except for exemestane that would have contributed to
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Her medical history is also significant for a prior
diagnosis of microscopic colitis that was diagnosed
on colonoscopy when she was around 40-years-old,
when she presented with watery diarrhea. Her main
symptom had been diarrhea and she was maintained
on pancrelipase and budesonide for the past 20 years
without any flares requiring hospitalization or any
other medical intervention. Her social history was
unremarkable and family history was positive for
dementia, hypertension, and father with leukemia as
well as prostate cancer at an older age.
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Figure 2: a) Inflammation of colon and arrows pointing to enlarged lymph nodes; b) Most severe area of colitis.

the patient’s symptoms. She completed gastrointestinal
workup as an outpatient.

Outpatient workup included stool cultures, which
were negative for Salmonella, Shigella, Aeromonas,
Plesiomonas, Escherichia coli, Campylobacter jejuni, and
Campylobacter coli, as well as negative for Shiga toxins 1
and 2. Laboratory analysis was significant for elevated IgA
levels to 138 mg/dL. An esophagogastroduodenoscopy
and colonoscopy were performed and were unrevealing.
However, random colon biopsies showed moderate to
severe chronic colitis with increased eosinophilia with
features suggestive of eosinophilic colitis. The biopsy of
the transverse colon ulceration also revealed moderate
to borderline severe chronic colitis with increased
eosinophilia. The patient was started on corticosteroids
and went on a drug holiday with exemestane. Her
symptoms resolved in two weeks. Approximately two
months later, the patient was started on tamoxifen for
breast cancer prevention, which she tolerated well.

Discussion

We report an interesting case of a 60-year-old lady
presenting with an acute episode of eosinophilic colitis
3 months after initiation of an aromatase inhibitor.

Eosinophilic colitis (EC) was first described in 1936
but did not surface in the Western literature until 1959.
It is hard to quantify the true prevalence of EC since eo-
sinophilic infiltration of the colon can have other causes
including IgE-mediated food allergy, gastroesophageal
reflux disease (GERD), and inflammatory bowel disease.

Drug induced EC is an even a rarer entity with only
a few case reports described in the literature to date.
Some of these case reports have been linked to beta-
lactam antibiotics commonly used in treating infections,
while others are related to tacrolimus, carbamazepine,
clozapine, rifampin, and non-steroidal anti-inflammatory
agents [15-24]. Diagnosis is usually of exclusion
and is made from the presence of gastrointestinal
symptoms, endoscopic and histological findings as well
as the presence of peripheral eosinophilia. Our patient

Sanders et al. Int J Cancer Clin Res 2019, 6:104

presented with the symptoms as well as the histological
findings, but had no peripheral eosinophilia, which can
happen in up to 70% of the cases. The timeline with the
inciting drug as well as the quick improvement after
stopping exemestane in the absence of other causative
agents speaks to a potential exemestane induced EC.

There have been reports on the possible association
of aromatase inhibitors with gastrointestinal symptoms,
mainly nausea, sickness to the stomach, and diarrhea.
Literature search revealed aromatase inhibitors can
induce diarrhea in 4-5% of patients. However, to the
best of our knowledge there has only been only one
prior case report with an aromatase inhibitor-induced
EC from letrozole. The above presented case is actually
the first case report with exemestane induced EC.

Conclusion

In conclusion, attention to the possibility of colitis is
required when a patient is on a new medication in the
setting of worsening or new onset watery diarrhea. It
is important to report these cases and closely monitor
those who develop gastrointestinal symptoms while
on aromatase inhibitors since these drugs are widely
used and are the mainstay of therapy in patients with
estrogen receptor positive breast cancer.

Disclosure Statement

The authors of the case report have no conflicts of
interest to disclose.
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