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ABSTRACT

Metastatic gastric cancer (GC) and oesophagogastric junctional (OGJ) adenocarcinoma have a poor clinical
outcome with a high worldwide burden of disease. A 65-year old male patient with microcytic anemia was
diagnosed with stage IV OGJ adenocarcinoma with multiple liver metastases. Inmunohistochemical analysis
revealed a high expression of HER2 (3+). Palliative chemotherapy with FLOT (oxaliplatin, 5-fluorouracil,
leucovorin and docetaxel) in combination with trastuzumab was initiated. Due to severe adverse events, the
therapy was de-escalated to trastuzumab monotherapy after six months of treatment. Initial restaging revealed
partial response after the combination therapy of FLOT with trastuzumab. After reduction to trastuzumab
monotherapy, the disease remained stable for two years until radiological complete response was observed.
Trastuzumab monotherapy was continued for another two years to maintain complete response. Eleven months
after the discontinuation of the therapy, no recurrence of the disease was detected. In conclusion, complete
response can be achieved under trastuzumab monotherapy in exceptional responders.

Key words: junctional adenocarcinoma — oesophagogastric junction cancer — metastatic disease - HER2
status — trastuzumab — complete response.

Abbreviations: ADCC: antibody-dependent cell-mediated cytotoxicity; BC: breast cancer; CR: complete
response; ESMO: European Society for Molecular Oncology; FcR: Fc receptor; GC: gastric cancer; HER2:
human epidermal growth factor receptor 2; OGJ: oesophagogastric junctional; PR: partial response; SD: stable

disease; TIC: trastuzumab-induced cardiotoxicity.

INTRODUCTION

In 2018, the global incidence
of gastric cancer (GC) and
oesophagogastric junctional
(OGJ) adenocarcinoma was
estimated to be more than
1,000,000 cases [1]. While the
incidence of gastric cancer
has declined during the last
decades, the number of cases
of OGJ adenocarcinoma has
increased over the same period.
Surgery is still the backbone of a
curative treatment approach and
introduction of perioperative/
neoadjuvant chemotherapy
further improved survival rates
[1]. However, most cases of gastric
and OG]J adenocarcinomas are

diagnosed at alocally advanced or metastatic stage and survival
rates remain poor. For a long time, treatment of metastatic
gastric and OG]J adenocarcinoma has relied on combination
chemotherapy. Starting in 2002, a series of clinical trials
demonstrated that trastuzumab, an antibody that targets the
human epidermal growth factor receptor 2 (HER2), alone or
in combination with chemotherapy can prolong survival in
patients with HER2+ breast cancer (BC). HER2 overexpression
can be determined and scored by immunohistochemistry and
fluorescence in situ hybridization. The prevalence of HER2
overexpression in GC and OG]J adenocarcinoma ranges from
12 to 22%, varying by tumor location and type [2, 3], which is
similar to BC [4, 5]. The phase III ToGA trial, which included
patients with HER2+ metastatic GC and OGJ adenocarcinoma,
demonstrated a superior survival for trastuzumab plus
chemotherapy versus chemotherapy alone and established
trastuzumab as a new standard in stage IV disease with HER2
overexpression [6]. Here, we present a case of a patient with
OGJ adenocarcinoma and liver metastases who achieved a
durable complete response (CR) after an initial brief treatment
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with combined chemotherapy and trastuzumab, followed by a
long treatment period with trastuzumab monotherapy.

CASE REPORT

In April 2013, a 65-year old Caucasian male, diagnosed
with OGJ adenocarcinoma was admitted to our department
for further staging and treatment. In a routine blood analysis,
his general practitioner diagnosed a microcytic anemia
which was refractory to oral iron substitution. Weight loss,
nausea, dysphagia, abdominal pain or changes of defecation
were negated by the patient. The patient was not aware of any
cancer disease in his family. He stated to be a non-smoker
with occasional moderate alcohol consumption. Physical
examination revealed an ECOG 1 performance status
and overweight (1.73 m, 90 kg, BMI 30.1 kg/m?) with no
symptoms of major organ or mental dysfunctions. A repeated
oesophagogastroduodenoscopy (Fig. 1) with tissue biopsies
performed in our department confirmed the diagnosis of an
OGJ adenocarcinoma.

Fig. 1. Upper gastrointestinal endoscopy: ulcerated
tumor located at the oesophagogastric junction.

Medical imaging combined with histopathological
examination (Fig. 2) resulted in a moderately differentiated
(G2) UICC stage IV intestinal type adenocarcinoma with the
following TNM classification: ¢T3, ¢cN2, cM1 (disseminated
liver metastasis, Fig. 3). Imnmunohistochemistry revealed an
amplification of HER2 with 3+ score (Fig. 4). Microsatellite
analysis showed no microsatellite instability.

Treatment management is shown in Fig. 5. One month after
diagnosis, palliative chemotherapy according to FLOT therapy
regimen (bi-weekly oxaliplatin 85 mg/m?, leucovorin 200 mg/
m?, docetaxel 50 mg/m?, followed by 5-FU 2600 mg/m* as 24 h
infusion) with additional trastuzumab (4 mg/kg body weight
bi-weekly) was initiated. Treatment was discontinued after 3
cycles due to CTC grade 3 hand-foot syndrome and reduced to
docetaxel and trastuzumab. First restaging after three months
showed partial response (PR) to the treatment. Since CTC
grade 3 dermal toxicity re-occurred, therapy was stopped 6
months after initial treatment. After a short period of recovery,
treatment was re-initiated with trastuzumab as monotherapy,
resulting in radiological stable disease (SD) in consecutive
CT and MRI scans. Repeatedly carried out echocardiography
examinations and follow-up visits demonstrated no adverse
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Fig. 2. Histopathology: moderately differentiated
(G2) intestinal type adenocarcinoma (H&E, 200x).

Fig. 3. MRI scan of the liver at diagnosis. Six liver
metastases indicated by white arrows in T1 vibe
sequences.

Fig. 4. Immunohistochemistry: HER2 positivity;
HER2 3+ score (400-fold magnification).

effects of trastuzumab monotherapy. Twenty-three months
after starting of trastuzumab monotherapy, the patient showed
radiological CR with no detectable liver metastasis or enlarged
lymph nodes. Oesophagogastroscopy performed three years
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Fig. 5. The timeline is shown as an intermittent black line. Below every date, the clinical event is represented,
beginning from the diagnosis until the last document staging. Occurrence of adverse events and results of
staging examinations are shown under the timeline (PR: partial response; SD: stable disease, CR: complete
response). The administered drugs and the respective durations of treatment are displayed as intermittent

lines at the bottom.

after initial diagnosis showed no residual endoluminal tumor
(Fig. 6). This disease status was maintained with trastuzumab
monotherapy for more than 24 months. In agreement with the
patient, we decided to discontinue treatment after four and a
halfyears under close radiological surveillance. Eleven months
after discontinuation of trastuzumab monotherapy, repeated
CT scans showed no reoccurrence of the disease (Fig. 7).

Fig. 6. Upper gastrointestinal endoscopy: no
macroscopically detectable tumor.

Fig. 7. MRI scan: no residual detectable metastases.

To discover genetic features which could potentially explain
this exceptional response, fresh frozen and paraftin embedded
tumor tissue was dissected for DNA isolation and panel
sequencing of 710 cancer related genes (performed by CeGaT,
Tibingen, Germany). Comparison of sequencing results with

the TCGA database revealed only two previously described
mutations: a frameshift deletion in NOTCH2 (p.P6Rfs*27) and
asingle nucleotide variant in tumor suppressor TP53 (missense
mutation p.P72R). None of the mutations has been previously
associated with therapy response to trastuzumab.

DISCUSSION

Our case report demonstrates that complete remission
of a metastatic OGJ adenocarcinoma can be achieved with
trastuzumab monotherapy. It needs to be noted that the patient
initially received a combination chemotherapy, which resulted
in a PR after first radiological restaging. However, a major
tumor burden including liver metastasis was radiologically
detectable when the treatment was reduced to trastuzumab
monotherapy. The patient remained in SD for almost two years
before achieving CR. There is no available data on synergistic
effects of chemotherapy and trastuzumab, but regarding
the initial PR under chemotherapy, we are unable to rule
out beneficial effects resulting from combination treatment.
Cardiac dysfunction is a major adverse effect of trastuzumab,
but despite the long-lasting treatment, we did not observe
trastuzumab-induced cardiotoxicity (TIC). A retrospective
review of clinical trials using trastuzumab demonstrated
an incidence of 3-7% for TIC for trastuzumab as a single
treatment agent [7]. In a prospective clinical study, lower rates
of TIC in gastric cancer patients treated with combination of
chemotherapy and trastuzumab were reported compared to
clinical trials in BC, indicating a cumulative cardiotoxic effect
depending on the co-administered cytostatic medication [8].

The guidelines of the European Society for Molecular
Oncology (ESMO) recommend a cisplatin-based regimen for
palliative chemotherapy either with or without trastuzumab
depending on HER2 status [9]. Since several clinical studies
showed non-inferiority of oxaliplatin compared to cisplatin
in conjunction with lower toxicity [10, 11], oxaliplatin-based
therapies such as the FLOT regimen are preferred. FLOT
chemotherapy regimen showed clinical activity and tolerable
toxicity in clinical trials and therefore emerged as an option
for first-line treatment in metastatic gastric cancer [12], but
improved survival rates of this triplet therapy is also associated
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with higher toxicity [13]. This is mirrored in our case report,
as the chemotherapy was discontinued due to CTC grade 3
adverse events after initial radiological response. Interestingly,
Homann etal. [14] showed a pathological CR after preoperative
FLOT therapy without antibody treatment in 8 of 46 patients,
indicating a high activity of FLOT combination therapy. All
8 patients with CR had an intestinal type adenocarcinoma as
the patient in our case report [14]. Whether these patients
would have remained in complete remission under long-term
treatment without surgery is unclear.

Review of the literature revealed two cases of long-term
complete remission of metastatic GC under combination
chemotherapy [15]. Both cases received docetaxel, 5-FU,
leucovorin and cisplatin after metastatic relapse following
gastrectomy. Complete remission was maintained for 40+ and
54+ months after discontinuation of chemotherapy.

Regarding BC, a small series of cases with complete
response under trastuzumab treatment was reported, including
atotal of 17 patients with metastatic disease. Disease control in
12 out of these 17 patients was observed after discontinuation
of anti-HER2 treatment [16-19], suggesting the existence of
a subset of exceptional responders among HER2+ patients.
Nevertheless, many patients who achieved complete response
remained on maintenance therapy [19] due to lack of predictors
of durable response.

In the ToGA trial, CR rate was reported to be 5% in patients
who received chemotherapy plus trastuzumab versus 2% in the
chemotherapy cohort, but duration of response and treatment
of patients with CR are not reported [6]. One case report
demonstrated initial PR and durable SD under trastuzumab
in combination with FLO chemotherapy in a patient with OGJ
adenocarcinoma despite the presence of only a minor fraction
of HER 3+ tumor cells in the tissue [20]. Taken together, the
results of the ToGA trial, the previously published case report
and our data indicate that a subset of exceptional responders
exists in GC/OG]J adenocarcinoma similar to BC. Further
evidence for this observation is supported by the case report
of a patient with HER2+ urothelial carcinoma, who also
achieved complete and durable remission under treatment
with trastuzumab and chemotherapy [21].

Sequencing of the tumor tissue of our patient showed
no specific mutations which can sufficiently explain the
exceptional response. TP53 is one of the best studied tumor
suppressor genes, but there also is rising evidence for the role
of NOTCH2 in progression and prognosis of gastric cancer [22,
23]. However, none of the genetic alterations have been found
to be associated with therapy response to anti-HER?2 treatment.

Although the molecular mechanisms for exceptional
response remains unclear, data from a study of neoadjuvant
administration of trastuzumab and paclitaxel + radiotherapy
or anti-hormonal treatment in BC patients could link
trastuzumab response with immunological changes such as
decrease of immunosuppressive IL-10 and a polymorphism in
the Fc receptor (FcR) [24], suggesting a major role of immune
system in trastuzumab mediated tumor control. Particularly,
the FcR on macrophages and natural killer cells can initiate
pro-apoptotic signals induced by release of cytotoxic
molecules such as granzymes and perforines upon binding to
membrane-bound antibodies on target cells, resulting in a lysis
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of the antibody-binding cell. This process is called antibody-
dependent cell-mediated cytotoxicity (ADCC) and there is
evidence for the induction of ADCC by trastuzumab in vitro
and in vivo in both BC and GC [25, 26]. In addition, FcR can
induce phagocytosis of trastuzumab-coated cells [27]. Thus, it
would be of interest to analyze markers for the activity of the
innate and adaptive immune system in a cohort of exceptional
responders to trastuzumab.

Taken together, we present a case with durable, complete
remission under trastuzumab monotherapy in a patient with
metastatic OGJ adenocarcinoma even after discontinuation
of treatment. Prospective clinical trials with an accompanying
translational program could provide further insights into the
underlying biological mechanism of an exceptional response
in GC/OG] adenocarcinoma, which would improve patient
selection and reduce additional chemotherapy.

CONCLUSION

Trastuzumab is an important part of combination treatment
for advanced GC and OGJ adenocarcinoma with high HER2
expression. Complete response can be achieved under
trastuzumab monotherapy in exceptional responders. Further
translational studies will be required to identify biomarkers
for exceptional response to anti HER2 treatment.
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