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Abstract: Afatinib has improved the prognosis of epidermal growth factor receptor-positive
advanced non-small cell lung cancer and has been explored in the treatment of human
epidermal growth factor receptor 2 (HER2)-amplified breast cancer. However, its clinical
efficacy in HER2-amplified endometrial cancer has not been reported. Herein, we present the
clinical benefit of afatinib in a case of stage IIIC endometrioid adenocarcinoma refractory to
multiple lines of chemotherapy and eventually developed pulmonary, abdominal and pelvic
metastasis. Upon referral to our clinic, capture-based targeted sequencing was performed on
both blood and tumor samples and revealed HER2 amplification. The patient was adminis-
tered with afatinib and achieved partial response (PR) after two months of treatment,
reflected by a significant reduction in pulmonary lesions and serum levels of tumor markers
including carcinoembryonic antigen (CEA), cancer antigen (CA) 19-9, 125, 15-3 and
cytokeratin 19 fragment antigen 21-1 (CY211). The patient passed away after 3 months of
afatinib treatment due to suspected complications of severe intestinal obstruction. Our report
demonstrates the efficacy of afatinib in a heavily pre-treated HER2-amplified endometrial
cancer patient with multi-organ metastasis. This case also highlights the need to include
comprehensive mutational profiling in the standard management of endometrial cancer
patients for treatment guidance.
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Introduction

Cancer of the corpus uteri, commonly referred to as endometrial cancer, is
the second most common gynecological cancer in China.! The most frequent
clinical symptom of endometrial cancer is abnormal uterine bleeding, with about
75-90% of women diagnosed presenting with this symptom.” The standard treat-
ment approach for endometrial cancer consists of surgery followed by chemother-
apy and/or radiotherapy.®*

Endometrial carcinoma is further categorized into two distinct subtypes: types 1
and 2 based on the differences in histology, risk factors, clinical behaviors and
molecular profile. Type 1 endometrial carcinoma, including endometrioid adeno-
carcinoma, generally express estrogen and progesterone receptors and is associated
with a higher frequency of mutations in KR4S, PTEN and mismatch repair genes.’
In contrast, a majority of type 2 endometrial carcinomas have aneuploidy, TP53

mutations® and HER2 amplification.”®
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Gene amplification and protein overexpression of
ERBB2, commonly referred to as HER2, is often asso-
ciated with more aggressive tumor biology, poor prognosis
and has become an effective therapeutic target in a number
of cancers, including breas‘[,9 ovarian,lo and gastric.l1 UsS
Food and Drug Administration-approved agents targeting
HER?2 amplification include monoclonal antibodies such as
trastuzumab and tyrosine kinase inhibitors (TKIs) such as
lapatinib have significantly improved the prognosis of
HER2-positive breast and gastric cancer,'™'? but was
shown to be ineffective for HER2-positive advanced or
recurrent endometrial carcinoma.'*'> Possible primary
resistance mechanisms to HER2 inhibitors includes
increased expression of truncated p9SHER2 that lacks
the trastuzumab binding site'® and increased mutation
rate of PIK3CA in endometrial cancer.'”'® On the other
hand, other TKIs, neratinib and afatinib, showed efficacy
in HER2-amplified serous endometrial carcinoma in vitro
and in vivo, highlighting the potential of such agents in
clinical settings.m’20 Afatinib, a second generation TKI,
irreversibly binds to and inhibits epidermal growth factor
receptor (EGFR) and HER2.?! It has been approved for the
treatment of EGFR-mutant advanced non-small cell lung
cancer patients.”> Despite showing promising results in
patients with HER2-amplified breast cancer in phase II

clinical trials,23

afatinib did not provide any benefit in
phase III trials.** Thus far, no study has reported the
clinical benefits of afatinib in HER2-amplified endometrial
cancer. In this study, we report the efficacy of afatinib in
a heavily pre-treated chemotherapy-refractory HER2-
amplified endometrial cancer patient with multi-organ
metastasis. In addition, this report also highlights the
need for comprehensive mutational profiling of endome-

trial cancer patients to guide treatment decisions.

Case report

Prior to referral to our clinic, a 49-year old female patient
with no history of chronic disease was examined in
a gynecology clinic in September 2015 due to complaint of
abnormal vaginal bleeding. Cervical thinprep cytology test
(TCT) showed atypical glandular cells. Subsequently, the
patient underwent laparoscopic radical hysterectomy, bilat-
eral salpingo-oophorectomy and pelvic lymphadenectomy.
Pathologic examination of surgical tissues revealed moder-
ately differentiated endometrioid adenocarcinoma, involving
the lower uterine segment invading the muscular layer and
left side of the uterus. Results from immunohistologic ana-
lysis were positive for ER, PR, P16, CerbB-2 (3+), Ki67

(70%) and negative for P53, vimentin, and CEA. The patient
was diagnosed with T3bNIMO (stage IIIC) endometrioid
adenocarcinoma according to the 2009 TNM/FIGO classifi-
cation. From the time of diagnosis to May 2016, the treat-
ment regimen of the patient included 2 cycles of adjuvant
chemotherapy with liposomal paclitaxel and carboplatin, 4
cycles of chemotherapy with synchronous radiotherapy and 4
cycles of chemotherapy with liposomal paclitaxel and carbo-
platin. Despite having received multiple lines of chemother-
apy and radiotherapy, the patient developed pulmonary
metastasis in early June 2016. After 3 cycles of liposomal
doxorubicin and nedaplatin chemotherapy, treatment
response of the pulmonary lesions were assessed with thor-
acic computed tomography (CT) which revealed disecase
progression based on RECIST 1.1 criteria.”> The treatment
regimen was then switched to gemcitabine and cisplatin;
however, the patient remained refractory to treatment and
developed metastasis to the lungs, abdomen and pelvis in
carly September 2017. A ureteral stent was implanted on her
right ureter due to hydronephrosis following ureteroscopy.
The patient also underwent pelvic brachytherapy for the
pelvic metastases in late September. In late November, the
patient presented with incomplete intestinal obstruction. The
patient underwent stereotactic gamma knife radiosurgery for
the lung metastases in December 2017.

Upon referral to our clinic in January 2018, the patient,
refractory to multiple lines of chemotherapy and radiother-
apy, with partial intestinal obstruction, scored 3 upon assess-
ment of her ECOG performance status (PS) and had
unknown genetic status. To understand the mutation profile
of the patient, both plasma and preserved endometrial tissue
sample from the previous hysterectomy were subjected to
targeted sequencing using a panel consisting of 295 cancer-
related genes. Mutational analysis revealed HER2 (ERBB?2)
amplification with a copy number of 4.22 and 22.19 in the
plasma and tissue samples, respectively. In addition, ARID1A4
and 7P53 mutations were also detected from both plasma and
tissue samples. CTNNBI, SPEN, ACVRIB mutations and
CCNEI amplification were only observed in the plasma
sample. Due to no information on the standard of care avail-
able and a PS of 3, we have decided to administer afatinib to
the patient. After one month of treatment with afatinib at
a dose of 40 mg once daily, the dose was adjusted to 30 mg
once daily due to severe diarrhea. No other adverse effect
was observed. After 2 months of afatinib treatment, the
patient achieved partial response (PR) reflected by the reduc-
tion of pulmonary lesions according to RECIST (Figure 1).
In addition, serum levels of CEA, CA19-9, CA125, CA15-3
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Figure | Thoracic computed tomography images illustrating the size reduction of the pulmonary lesions after 2 months of afatinib treatment (lower panels) as compared to

baseline (top panels).

and CY211 gradually decreased in response to the treatment,
with reductions between 62-79% after 2 months. On the
other hand, neuron-specific enolase (NSE), a specific tumor
marker for small cell lung cancer,”® remained constant
(Figure 2). However, abdominal CT could not accurately
assess pelvic lesions due to severe intestinal adhesions.
Partial response was maintained from January 24 until her
death on April 18, 2018. Disease progression was not
observed until her death. The cause of her death was sus-
pected to be complications from intestinal obstruction,
including diffuse intravascular coagulation and gastrointest-
inal bleeding following sepsis.

Discussion

HER?2 amplification is often associated with more aggressive
tumor behavior and poor prognosis in a number of cancers,
including endometrial cancer. HER2 inhibitors such as trastu-
zumab and lapatinib have improved the prognosis of HER2-
amplified breast and gastric cancer patients.'*'? Unfortunately,
both trastuzumab and lapatinib were proven to be ineffective in
HER2-amplified endometrial cancer in 2 phase II clinical
trials."*!® Possible primary resistance mechanisms to HER2
inhibitors include increased expression of truncated p9SHER2
that lacks the trastuzumab binding site,'® increased signaling

thru PI3K pathway'”'®?7?® and MET activation.”*~° Hence,
the current standard of treatment for recurrent/metastatic endo-
metrial cancer remains to be chemotherapy. Herein, we report
a case demonstrating the clinical benefit of afatinib in a heavily
pre-treated, HER2-amplified stage IIIC endometrioid adeno-
carcinoma patient who was refractory to multiple lines of
chemotherapy and developed pulmonary, abdominal and pel-
vic metastasis accompanied by intestinal obstruction. The
patient achieved PR after 2 months of treatment, possibly due
to the absence of concurrent oncogenic mutations in PIK3CA
and other genes involved in PI3K pathway, which has been
implicated as one of the primary HER2 inhibitor resistance
mechanisms.'’~*! The patient remained responsive to afatinib
treatment until her death with a progression-free survival of
3 months. Schwab et al have demonstrated the efficacy of
afatinib against HER2-amplified endometrial cancer in uterine
serous carcinoma (USC) cell lines and mice harboring xeno-
grafts of HER2-amplified USC.” Our case demonstrates the
efficacy of afatinib in a HER2-amplified endometrial cancer
patient, extending the encouraging pre-clinical findings to bed-
side. We are anticipating the findings from the phase 2 clinical
trial on the benefit of afatinib in HER2-amplified stage I-IV
persistent or recurrent endometrial patients (NCT02491099).
In addition, this case also highlights the importance of
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Figure 2 Serum tumor biomarker levels reduced after | to 2 months of afatinib treatment. Serum levels of biomarkers including CEA and CY2I | expressed in ng/mL,
CAI9-9, CAI125, CAIS5-3 expressed in units/mL and NSE expressed in pg/mL. X-axis denotes time point, baseline, | or 2 months after afatinib treatment. Y-axis denotes

serum levels of biomarker.
Abbreviations: CEA, carcinoembryonic antigen; NSE, neuron-specific enolase.

comprehensive mutational profiling. Apart from the assess-
ment of Lynch syndrome and genetic testing for mutations in
mismatch repair genes,>” mutational profiling is also necessary
for treatment guidance. Hence, we endorse the incorporation of
comprehensive mutational profiling in the standard manage-
ment of endometrial cancer patients.
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