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Abstract

BACKGROUND/AIMS: Neuroendocrine tumors (NET) presenting with multiple liver metastasis are a heterogeneous group of tumors and their
prognosis differs greatly from each other according to their differentiation, grade, and possibly to their primary site of origin.

MATERIALS AND METHODS: Seven patients diagnosed with NET who presented with multiple liver metastases between October 2014 and
November 2018 were included in this retrospective study. The patients’ details, their tumor characteristics, the local and systemic treatments
administered, the response evaluation and their survival data were collected from the hospital files and analyzed.

RESULTS: The median age of the 7 patients was 50 (range: 27-64) years. Carcinoid syndrome was present in two patients. The histopathology
of all the patients were consistent with well-differentiated NET. As an initial treatment, one patient underwent right hepatectomy. All patients
received somatostatin analog for a median of 20.7 months (range: 6-48 months) as an initial systemic treatment. One patient received
radionuclide therapy and palliative radiotherapy for bone metastasis, one patient received trans arterial chemo embolization to the liver and
one patient received capecitabine and temozolamide treatment after progression to somatostatin analog treatment. The median progression
free survival and median overall survival (follow-up) was 15 months (range: 6-48 months) and 17 months (range: 8-48 months) respectively. All
patients were still alive at the end of this study.

CONCLUSION: Primary unknown well-differentiated NETs presenting with liver metastasis have different clinical and survival characteristics
than primary known metastatic NETs. Treating these patients as the same disease may not be appropriate.
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INTRODUCTION patients with liver metastasis whose primary of NETs is known so it may

‘ ‘ . o
Neuroendocrine tumors (NETs) constitute less than 5% of all cancers € important to find the primary site.

of unknown primary sites." NETs of unknown primary site are seen 10
to 13% of all NETs.2*> Their prognosis differs greatly from each other ) ) ) )
according to their differentiation, grade, and possibly to their primary colon and pancreas, 15% in stomach, 6% in rectum and 3% in appendix

site of origin. Survival is lower in unknown primary NETs compared to primaries. The five-year-survival rate is lower with distant metastatic

The distant metastasis rates are around 40 to 45% in small intestine,
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NETs including the liver (about 30 to 60%).> Clinical symptoms may
help to detect the primary site of NETs. Carcinoid syndrome is
present in 17% of cases and this suggests a small intestinal primary.®
Immunohistochemistry (IHC) is used to find the primary site of liver
metastatic NETs. Thyroid transcription factor 1 (TTF-1) is positive in
poorly differentiated neuroendocrine carcinomas (NECs) and some well-
differentiated NETs of lung origin but caudal-type homeobox-2 (CD-X2)
is positive in well-differentiated NETs of intestinal origin.® Mesenteric
masses also indicate a primary located in the small intestine. Pancreatic
primaries are usually larger than both small and large bowel primary
tumors (7.5 cm vs. 1.7 cm and 3.8 cm respectively).

Resection of the primary tumor, locoregional lymph node, and liver
metastasis prolongs survival and improves the quality of life in NETs.®
Somatostatin analogue therapy is beneficial mostly in all functional NETs
and smallintestinal grade G1and G2 primaries. Everolimusand sunitinib
are approved for pancreatic NETs.? Pancreatic NET are also sensitive to
chemotherapy such as temozolamide alone or in combination with
capecitabine.® For patients with advanced poorly differentiated NECs,
the prognosis is poor and determining the primary site may not alter
the treatment which is usually platinum based chemotherapies but
treatment for patients with metastatic well-differentiated NETs depends
on the primary site.”

The aim of this study was to answer the question of whether the
primary site is important for the management of well-differentiated
liver metastatic NETs whose primary site is not known after routine
screening. For this, we have retrospectively analyzed seven unknown
primary NET cases.

MATERIALS AND METHODS

Seven patients diagnosed with NET who presented with multiple
liver metastases between October 2014 and November 2018 were
included in this retrospective study. The patients’ characteristics, the
pathological characteristics of their tumors, the local and systemic
treatments administered, their response evaluations and survival data
were collected from the hospital files and analyzed. NET was defined as
well-differentiated if the Ki-67 index was equal to or below 20%. Well-
differentiated, low-grade (G1) tumors have a mitotic count of less than
2/2 mm? [10 high-power field (HPF)] and/or a Ki-67 index of less than
3% while well-differentiated, intermediate-G2 tumors usually have a
mitotic count of 2 to 20/2 mm? (10 HPF) and/or a Ki-67 index of 3%
to 20%."" Progression free survival (PFS) was calculated as the time in
months from the date of diagnosis to either the date of progression or
the date of last follow-up for those patients without progression. Overall

survival (0S) was calculated as the time in months from the date of
diagnosis to the date of death or the last follow-up date.

The protocol for this retrospective study was compatible with the local
ethical guidelines.

The study protocol was approved by the Ethics Committee of Sakarya
University Training and Research Hospital and was conducted in
accordance with the principles of the Declaration of Helsinki (approval
number: 714522473/050.01.04/464).

Statistical Analysis

Statistical analysis was performed by SPSS 15.0 software, (SPSS Inc,
Chicago, lllinois, USA). Data are expressed as median, mean and
proportion. Survival analysis was estimated using the Kaplan-Meier
method. Significance was defined as p<0.05.

RESULTS

Five of the patients were men and two were women. The median
age of the 7 patients was 50 (range: 27-64) years. Abdominal pain
was the leading symptom. Carcinoid syndrome was present in two
patients. There was no sign of multiple endocrine neoplasia. One only
patient was resectable. Basal serum chromogranin A (CgA) and urine
5-hydroxyindoleacetic acid (5HIAA) were elevated in four and three
patients respectively (Table 1). The histopathology of all the patients
were consistent with well-differentiated NET. IHC staining showed
CgA and synaptophysin positivity in all cases. According to the mitotic
count and Ki-67 index, four tumors were G2 and three tumors were
G1. Three tumors were also positive for CD-X2 but TTF-1 was negative
in all cases (Table 2). As an initial treatment, one patient underwent
right hepatectomy. All patients received somatostatin analogue for
a median of 20.7 months (range: 6-48 months) as an initial systemic
treatment. One patient received radionuclide therapy and palliative
radiotherapy for bone metastasis, one patient received trans-arterial
chemo-embolization to the liver and one patient received capecitabine
and temozolamide treatment after progression of somatostatin analog
treatment. Median PFS and median OS (follow up) were 15 months
(range: 6-48 months) and 17 months (range: 8-48 months) respectively.
All patients were still alive at the end of this study (Table 3).

DISCUSSION

In addition to routine computed tomography (CT), magnetic resonance
imaging, somatostatin receptor scintigraphy (SRS, Octreoscan), upper
and lower endoscopies, endoscopic ultrasound (EUS), and capsule
endoscopy may be needed in order to find small primaries.” We did

Table 1. Characteristics of patients with primary unknown neuroendocrine tumor presenting with liver involvement

Patient no Age Gender Symptom Co-morbidity Resectable CgA 5HIAA Carcinoid syndrome
1 27 M Gastric pain None No High High Yes

2 64 M Dyspnea CAD No N N No

3 50 F Abd. pain DM, HT, COPD No High N/A No

4 50 M RUQ pain None Yes N N No

5 64 M None Gl bleeding No High High No

6 54 Abd. pain HT No N N No

7 39 M Abd. pain Appendectomy No High High Yes

G: gender, M: male, F: female, Abd: abdominal, RUQ: right upper quadrant, CAD: coronary artery disease, DM: diabetes mellitus, COPD: chronic obstructive lung disease, Gl:
gastrointestinal, HT: hypertension, CgA: serum cromogranin A, SHIAA: urine 5- hydroxyindoleacetic acid, N: normal, N/A: not available.
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Table 2. Pathological characteristics of patients with primary unknown well-differentiated neuroendocrine tumors presenting with liver metastasis

Patient no Pathology Diff. ;::(;Zr Mitotic count” Ki-67 index = CgA Synaptophysin CD-X2 TTF1
1 NET Well G2 >2 < T P

2 NET Well G1 <2 + +

3 NET Well G2 >2 e T

4 NET Well G2 >2 + +

5 NET Well G2 >2 + +

6 NET Well G1 <2 + + +

7 NET Well G1 <2 % T it

Diff: differentiation, NET: neuroendocrine tumor, CgA: chromogranin A, CD-X2: caudal-type homeobox, intestine-specific transcription factor, TTF-1: thyroid transcription factor 1, ‘mitotic
count: counted in 10 high power fields, at 400x magnification evaluated in area of highest mitotic density. Cut-offs PER American Joint Commission on Cancer Stating Manual, 7" edition.

Table 3. Treatment characteristics of patients with primary unknown neuroendocrine tumor presenting with liver metastasis

Patient Initial Tx Somatostatin Dose Somatostatin time Response Secondary Tx PFS(m)  0S'(m)
no analogue Tx (mg) (m)

1 Palliative Rt (bone) Octreotide LAR 10-30 48 Stable” Radionuclide Tx (2 times) 48 48

2 Octreotide LAR 20 39 Stable - 39 39

3 Octreotide LAR 30 6 Progression Capecitabine-temozolamide 4 m) | 6 17

4 Right hepatectomy Octreotide LAR 30 15 Stable - 15 15

5 TACE (liver) Octreotide LAR 30 12 Stable - 12 12

6 Octreotide LAR 30 17 Stable - 17 17

7 Lanreotide 90 8 Stable - 8 8

Tx: treatment, Rt: radiotherapy, TACE: transarterial chemo-embolisation, LAR: long acting release, M: month, PFS: progression free survival, OS: overall survival, "After 15 months’
treatment with octreotide LAR, there was a progression of liver lesions, and patient one received radionuclide treatment 2 times in two months interval, then the disease remained stable
with octreotide LAR 30 mg treatment until now. "All patients are alive at the end of the study.

not find the primary sites in our 7 liver metastatic NETs after routine
workup. We did not use either EUS or capsule endoscopy because of
the unavailability of these procedures in our hospital. Identification of
the primary site may influence the surgical management of resectable
metastatic NETs."” There was only one resectable liver metastasis in our
primary unknown cases. If the primary site was the small intestine, the
primary tumor would be so small that it would be extremely hard to find
the primary site. However, this small primary NET can metastasize to
regional lymph nodes causing mesenteric fibrosis and can be detected
as multiple liver metastasis, which is not suitable for metastasectomy.
In this case, resection of the primary intestinal tumors and regional
lymph nodes or fibrosis is accepted as unresectable but stable liver
metastasis.” This knowledge would have been beneficial in our cases
if we had found the primaries of our cases to be in the small intestine.

When their primary cannot be found, well-differentiated tumors usually
present with unresectable liver metastasis.® The presence of mesenteric
mass, CD-X2 positivity and the presence of carcinoid syndrome may
be the clues of intestinal primary and TTF-1 positivity may be positive
in poorly-differentiated NECs and some well-differentiated NETs of
lung origin.® In our primary unknown NET cases, they all presented as
multiple liver metastasis. Our cases were all well-differentiated NETs.
Four of them were G2 and three of them were G1 disease. Patients no:
1, 6 and 7 had CD-X2 positivity and patients no: 1 and 7 had carcinoid
syndrome. There was no TTF-1 positivity in our cases. Treatment for
well-differentiated NETs depends on the primary site. Pancreatic NETs
are more sensitive to chemotherapy than other NETs from other sites.
Everolimus and sunitinib are approved for those patients with advanced
pancreatic NETs. Octreotide acetate improves the outcomes for those

patients with advanced midgut (lower jejunum, ileum, cecum and
appendix) NETs. We used octreotid acetate or lanreotide in all primary
unknown cases. All patients responded to octreotid acetate or lanreotid
treatment except for patient no: 3. Further treatment with capecitabine
and temozolamide was also not effective in patient no: 3. The median
duration of octreotid acetate treatment was 20.7 months (range: 6-48
months). This may show that our cases were sensitive to octreotid
acetate similar to a midgut tumor.

Is it appropriate to treat primary unknown well-differentiated NETs
as if they are a single entity? There are some clues that these tumors
are different from each other. Gene expression analysis of C-type lectin
domain family 13 member A (CD302) and peptidylprolyl isomerase
domain and WD repeat containing 1 (PPWD1) in NET metastasis
correctly identifies the primary in the ileum or in the pancreas in 80% of
cases." Even by using sensitive somatostatin receptor positron emission
tomography/CT, the primary of one third of NET patients could not
be determined.” Genetic signatures of primary and liver metastasis
may explain the survival difference and somatostatin receptor agonist
response as seen in our cases. Alternative lengthening of telomeres was
also found to be a useful biomarker in patients with NET liver metastasis.
This marker is positive in pancreatic origin in 56% of pancreatic
NETs and positive only in 4% in gastrointestinal carcinoid tumors
(p<0.001)."*'> This may explain the treatment response differences of
pancreatic and intestinal NETs to certain chemotherapies and targeted
therapies such as everolimus and sunitinib. We did not use everolimus
or sunitinib in our patients. Since patient no: 3 was not sensitive to
somatostatin analogue, we tried capecitabine and temozolamide but
she did not respond to chemotherapy at all. We have speculated that
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patient no: 3 would not respond to everolimus or sunitinib as her tumor
was not symptomatic. These targeted drugs are also approved for use in
pancreatic functioning tumors. We managed all unknown primary cases
like those with metastatic non-pancreatic well-differentiated tumors.
We could control the carcinoid symptoms with somatostatin analogue
treatment in patients no: 1 and 7. After treatment of somatostatin
analogue, the high levels of CgA in the serum and 5-HIAA in the urine
also decreased to normal levels in patients 3 and 5. In these patients,
there was no overt carcinoid syndrome signs.

Depending on the patient’s clinic and metastasis extend, local
therapies may be used such as resection of the metastasis, hepatic
arterial embolization or radionuclide therapies if the metastasis are
somatostatin receptor positive in SRS. Curative resection is associated
with better survival in all series and survival rates of 60 to 80% can
be achieved in liver metastasis. In well-differentiated unresectable
liver metastatic NETs, liver transplantation is a valid option in selected
patients. The 5-year-survival and disease specific survival rates are 52%
and 30% respectively. Although post-operative mortality is still high.'
New surgical methods and liver parenchymal preserving surgical and
radionuclide treatments may give better results in the future. In our
patient no: 1, we achieved 4-year-survival in this multiple liver and
bone metastatic patient with radionuclide therapy and somatostatin
analogue treatment.

Study Limitations

This study was conducted on patients in a single university hospital, and
this was accepted as a limitation. The limitations of this study include
its small sample size and recruitment from a single center. Since NETs
are one of the rare cancers, the number of cases in our study is low. This
is another limitation.

CONCLUSION

Primary unknown well-differentiated NETs presenting with liver
metastasis have different clinical and survival characteristics than
primary known metastatic NETs. Treating these patients as if they are
the same disease may not be appropriate. Well-designed prospective
randomized studies about unknown primary NETs are needed.

MAIN POINTS

* Primary unknown well-differentiated NETs presenting with liver
metastasis have different clinical and survival characteristics than
primary known metastatic NETs. Treating these patients as if they
are the same disease may not be appropriate.

* Gene expression analysis may guide us to identify the primary origin,
the survival difference and somatostatin receptor agonist response.

* Depending on the patient’s clinic and metastasis extend, local
therapies may be used, such as resection of the metastasis, hepatic
arterial embolization or radionuclide therapies.

* New surgical methods and liver parenchymal preserving surgical
and radionuclide treatments may give better results in the future.
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