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Table 1 Institutions included in the clinical trial
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Institution

Department

Principal investigator

Hokkaido University Medical Hospital
Tohoku University Hospital

Keio University Hospital

Tokyo Women’s Medical University Hospital

Teikyo University Hospital

Teikyo University Mizonokuchi Hospital

Tokyo Medical and Dental University

Toranomon Hospital

Toho University Omori Hospital

Fujita Health University Hospital

Kanazawa University Hospital

Kyoto University Hospital

Osaka Medical Center for Cancer and
Cardiovascular Diseases

Kurashiki Central Hospital

Kagoshima University Hospital

Nuclear Medicine

Nephrology, Endocrinology and
Vascular Medicine

Radiology

Radiology

Surgery

Forth Department of Internal Medicine

Clinical and Molecular Endocrinology

Gastroenterological Surgery

First Department of Internal Medicine

Radiology

Nuclear Medicine

Nuclear Medicine

First Department of Surgery

Radiology
Radiology

Nagara Tamaki
Kazuhisa Takeuchi

Atsushi Kubo
Kiyoko Kusakabe
Hiroshi Takami
Miyuki Ishibashi
Yukio Hirata
Goro Watanabe
Yukitaka Miyachi
Kazuhiro Katada
Norihisa Tonami
Junji Konishi
Osamu Ishikawa

Yuji Watanabe
Masayuki Nakajo
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Table 2 Study schedule

Pre- Post-injection
Item e
Injection 30 min 1 hr 4 hr 24 hr 48 hr Within 6 weeks
Imaging Whole body o o ]
Follow-

Spot 0 o 0 Oincl);N il:lp stud

SPECT [] % ging y
Vital signs o o o o
Adverse events o o o o Clinical follow-up
Laboratory tests of o

: Within 3 days prior to injection
o :Mandatory
0  :Be obtained if necessary
O * :Regarding tumor sites detected by various imaging studies and positive sites on whole-body scan. Imaging must be
performed at least in either anterior or posterior projection.
0 **: In case that whole-body scan shows positive sites or SPECT is thought to be necessary for exact diagnosis. SPECT
should cover corresponding area and must be performed at least once between 4—48 hr after injection.
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Table 3 Number of evaluated cases for each type of
tumor

Type of tumor Group A Group B  Total no.

Gastrinoma 8 7 15
Insulinoma 4 7 11
Carcinoid 2 4 6
Glucagonoma 2 0 2
Somatostatinoma 0 1 1
Total no. 16 19 35
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Table 4 Patient-based imaging results

Group Disease category Positive Negative Indeterminate Positive rate (%)
Gastrinoma 7 0 1 7/8 (87.5)
Insulinoma 4 0 0 4/4 (100.0)
A Carcinoid 2 0 0 2/2 (100.0)
Others 2 0 0 2/2 (100.0)
Total 15 0 1 15/16 (93.8)
Gastrinoma 3 1 3 3/7 (42.9)
Insulinoma 0 1 6 0/7 (0.0)
B Carcinoid 2 1 1 2/4 (50.0)
Others 0 0 1 0/1 0.0)
Total 5 3 11 5/19 (26.3)
Grand total 20 3 12 20/35 (57.1)
Table 5 Grading of lesion uptake (number of lesions)
Group Disease category very clear clear faint unclear O faint (%)
Gastrinoma 7 0 0 0 77 (100.0)
Insulinoma 5 3 0 1 8/9 (88.9)
A Carcinoid 3 0 3 0 6/6 (100.0)
Others 1 1 0 0 2/2 (100.0)
Total 16 4 3 1 23/24 (95.8)
Gastrinoma 1 2 2 0 5/5 (100.0)
Insulinoma 0 0 0 1 0/1 @)
B Carcinoid 2 3 0 1 5/6 (83.3)
Others 0 0 0 0 0/0 @
Total 3 5 2 2 10/12 (83.3)
Grand total 19 9 5 3 33/36 91.7)
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Table 6 Lesion-based concordance of SSR imaging and other imaging results
Group Disease category Concordant Discordant Indeterminate Concordance rate (%)
Gastrinoma 7 0 0 717 (100.0)
Insulinoma 7 2 0 7/9 (77.8)
A Carcinoid 4 2 0 4/6 (66.7)
Others 2 0 0 2/2 (100.0)
Total 20 4 0 20/24 (83.3)
Gastrinoma 3 2 0 3/5 (60.0)
Insulinoma 0 1 0 0/1 (0.0)
B Carcinoid 2 4 0 2/6 (33.3)
Others 0 0 0 0/0 (@)
Total 5 7 0 5/12 41.7)
Grand total 25 11 0 25/36 (69.4)
Table 7 Results of octreotide suppression test
Group Disease category Positive Negative Indeterminate Positive rate (%)
Gastrinoma 8 0 0 8/8 (100.0)
Insulinoma 1 0 3 1/4 (25.0)
A Carcinoid 2 0 0 2/2 (100.0)
Others 2 0 0 2/2 (100.0)
Total 13 0 3 13/16 (81.3)
Gastrinoma 7 0 0 77 (100.0)
Insulinoma 1 3 3 1/7 (14.3)
B Carcinoid 3 1 0 3/4 (75.0)
Others 0 1 0 0/1 0.0)
Total 11 5 3 11/19 (57.9)
Grand total 24 5 6 24/35 (68.6)
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Table 8 Effectiveness of SSR imaging based on octreotide suppression test

Group Disease category Effective Ineffective Indeterminate Concordance rate (%)
Gastrinoma 7 1 0 7/8 (87.5)
Insulinoma 1 0 3 1/4 (25.0)
A Carcinoid 2 0 0 2/2 (100.0)
Others 2 0 0 2/2 (100.0)
Total 12 1 3 12/16 (75.0)
Gastrinoma 4 3 0 4/7 (57.1)
Insulinoma 3 1 3 3/7 (42.9)
B Carcinoid 3 1 0 3/4 (75.0)
Others 1 0 0 171 (100.0)
Total 11 5 3 11/19 (57.9)
Grand total 23 6 6 23/35 (65.7)
Table 9 Histological diagnosis (lesion-based)
Group Disease category Positive Negative Indeterminate Positive rate (%)

Gastrinoma 2 3 0 2/5 (40.0)
Insulinoma 1 6 0 1/7 (14.3)
A Carcinoid 0 2 0 0/2 (0.0)
Others 3 0 0 3/3 (100.0)
Total 6 11 0 6/17 (35.3)
Gastrinoma 4 2 0 4/6 (66.7)

Insulinoma 0 0 0 0/0 (@)
B Carcinoid 1 0 0 1/1 (100.0)

Others 0 0 0 0/0 @
Total 5 2 0 5/7 (71.4)
Grand total 11 13 0 11/24 (45.8)
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Table 10 Effectiveness of SSR imaging based on histological diagnosis (patient-based)

Group Disease category Effective Ineffective Indeterminate Effectiveness rate (%)

Gastrinoma 2 1 0 2/3 (66.7)

Insulinoma 1 2 0 1/3 (33.3)

A Carcinoid 0 1 0 0/1 (0.0)

Others 2 0 0 2/2 (100.0)

Total 5 4 0 5/9 (55.6)

Gastrinoma 2 0 1 2/3 (66.7)

Insulinoma 0 0 0 0/0 ()
B Carcinoid 0 0 1 0/1 (0.0)
Others 0 0 0 0/0 @)
Total 2 0 2 2/4 (50.0)
Grand total 7 4 2 7/13 (53.8)
Table 11 Analysis of vital signs

Item No. of cases  Pre-injection 30 min after 1 hr after 24 hr after

Temperature (°C) 35 36.4+ 0.6 36.4+ 0.5 36.5+ 0.6 36.4+ 0.6
Systolic blood pressure (mmHg) 35 126.1+ 15.3 120.6+ 11.7% 1233+ 13.0  124.7+ 14.8

Diastolic blood pressure (mmHg) 35 78.0+ 10.6 76.1x 9.4 78.5+ 9.2 77.8+ 9.8
Pulse rate (/min) 35 75.6% 16.7 72.1% 14.4*  71.6x 154%  75.3% 16.1

Respiratory rate (/min) 35 18.3+ 3.6 17.1+ 3.8%* 18.0+ 3.3 17.9+ 3.7

meant SD, paired t-test *: p[J 0.01
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Table 12 Analysis of laboratory data
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Item No. Pre-injection 24 hr Paired t-test
RBC (x 10*/mm?) 35 423.0+ 62.1 425.7% 62.7 NS
Hemoglobin (g/dL) 35 13.0+ 1.9 13.0+ 2.0 NS
Hematocrit (%) 35 38.9+ 5.03 39.1+ 5.29 NS
WBC (/mm?) 35 6,394+ 3,679 6,485+ 3,651 NS
Platelet (x 10*/mm?) 35 234+ 5.8 23.6% 6.3 NS
Neutrophil (%) 35 63.2+ 10.6 63.0+ 10.0 NS
Eosinophil (%) 35 34+ 2.7 34+ 32 NS
Basophil (%) 34 0.6x 0.6 0.6x 0.5 NS
Lymphocyte (%) 35 26.8+ 9.7 26.3+ 8.7 NS
Monocyte (%) 35 5.9+ 2.6 6.6+ 2.9 NS
GOT (AST) (U/L) 35 27.7% 16.1 26.4+ 13.7 NS
GPT (ALT) (U/L) 35 35.7+ 29.1 33.5+ 24.2 NS
Al-P (U/L) 35 283.7+ 207.3 281.1+ 192.5 NS
y-GTP (U/L) 35 64.4x 73.0 62.9+ 69.4 NS
T. Cholesterol  (mg/dL) 33 197.4+ 36.9 199.2+ 38.6 NS
T. Protein (g/dL) 34 6.9+ 0.7 6.9+ 0.8 NS
Albumin (g/dL) 34 4.0+ 0.5 4.1+ 0.5 NS
LDH (U/L) 35 280.4+ 205.4 279.3% 196.5 NS
T. Bilirubin (mg/dL) 34 0.7+ 0.5 0.7+ 0.7 NS
Uric acid (mg/dL) 35 5.1 1.5 49+ 14 0.0037
BUN (mg/dL) 35 14.5+ 3.9 13.9+ 4.7 NS
Creatinine (mg/dL) 35 0.8+ 0.3 0.8+ 0.3 NS
Na (mEq/L) 35 141.1+ 3.4 140.6% 3.5 NS
K (mEq/L) 35 4.0+ 0.5 4.0 0.5 NS
Cl (mEq/L) 35 103.9+ 3.6 103.8+ 3.7 NS
Ca (mg/dL) 33 9.1+ 0.8 9.1+ 0.9 NS
P (mg/dL) 31 3.2+ 0.6 3.3+ 0.6 NS
(2 booo Table 13 Safety rating
goooobooooobo24b00oo0obooa Evaluation No. (%)
Oo0ooooooobooobooooooooaon No problem 32 (91.4)
0o0oooobooobooobooooooooon Slight problem 3 (8.6
0000000000000 000000000 Considerable problem 0 (0.0)
Extreme problem 0 (0.0)
gooooooooobouooooboboooo
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Table 14 Clinical impact of SSR imaging on management of patients

Group Disease category Yes No Rate of yes (%)

Gastrinoma 7 1 7/8 (87.5)

Insulinoma 0 4/4 (100.0)

A Carcinoid 1 1 12 (50.0)
Others 2 0 2/2 (100.0)

Total 14 2 14/16 (87.5)

Gastrinoma 2 5 2/7 (28.6)

Insulinoma 0 7 0/7 (0.0)

B Carcinoid 1 3 1/4 (25.0)
Others 0 1 0/1 0.0)

Total 3 16 3/19 (15.8)

Grand total 17 18 17/35 (48.6)

Table 15 Clinical usefulness

Group  Disease category Useful Slightly useful Not useful Indeterminate Useful rate (%)
Gastrinoma 7 0 1 0 7/8 (87.5)
Insulinoma 1 0 2 1 1/4 (25.0)

A Carcinoid 1 0 1 0 12 (50.0)
Others 2 0 0 0 2/2 (100.0)

Total 11 0 4 1 11/16 (68.8)

Gastrinoma 4 0 3 0 4/7 (57.1)

Insulinoma 0 0 4 3 0/7 (0.0)

B Carcinoid 1 0 3 0 1/4 (25.0)
Others 0 0 1 0 0/1 (0.0)

Total 5 0 11 3 5/19 (26.3)

Grand total 16 0 15 4 16/35 45.7)
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Fig. 1

C

Case 1: Glucagonoma. Contrast-enhanced CT of the upper abdomen obtained during

the arterial dominant phase demonstrates a highly enhanced mass lesion (arrow) in the
body of the pancreas (a). A dorsal pancreatic arteriogram demonstrates a well defined,
round vascular blush and staining (arrow) suggestive of a hypervascular tumor such as
an islet cell tumor (b). Anterior spot image of the upper abdomen (c) and axial SPECT
image (d), obtained 24 hr post-injection of 111 MBq of !''In-pentetreotide, show
intense uptake (arrow) in the pancreatic body.
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Fig. 2 Case 2: ACTH-producing tumor metastasizing to mediastinal lymph nodes. Contrast
enhanced CT of the chest demonstrates a slightly enlarged lymph node in the
pretracheal region (arrow) (a). Whole body and coronal SPECT images (b, c), obtained
24 hr post-injection of ''In-pentetreotide, show intense uptake (arrow) corresponding
to the lymph node detected by chest CT. No other lesions were detected with the whole

body images.
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c

Fig. 3 Case 3: Gastrinoma. No lesion suggestive of gastrinoma was detected with contrast
enhanced CT of the upper abdomen. Whole body images (a), anterior spot image of the
upper abdomen (b), and axial SPECT image of the upper abdomen (c), obtained 24 hr
post-injection of '''In-pentetreotide, show intense uptake (arrows) in the region of the
pancreatic head. No metastatic lesion was identified with the whole body images.
Photomicrographs show sharply demarcated, cohesive nests of uniform tumor cells
(arrowheads) with diffuse immunohistochemical staining for gastrin surrounded by
thick bands of fibrous stroma (hematoxylin-eosin stain (d), and immunohistochemical
staining for gastrin (e); original magnification, x 100).
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Summary

Phase 111 Additional Clinical Study of ''In-Pentetreotide (MP-1727):
Diagnosis of Gastrointestinal Hormone Producing Tumors Based
on the Presence of Somatostatin Receptors
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Additional phase III multicenter clinical study was
performed to investigate the efficacy, safety, and use-
fulness of somatostatin receptor scintigraphy using
H]n-pentetreotide (MP-1727), which binds to soma-
tostatin receptors. Forty patients were included in the
study; Group A: 18 patients, gastrointestinal hormone
producing tumors had been detected with conven-
tional imaging modalities, Group B: 22 patients, no
tumors had been detected with conventional imaging
modalities in spite of high serum hormone levels. By
comparing the results of the octreotide suppression
test, 12/16 cases (75.0%) of Group A and 11/19 cases
(57.9%) of Group B were assessed as “effective.” By

comparing the results of immunohistological exami-
nation, 5/9 cases (55.6%) of Group A and 2/4 cases
(50.0%) of Group B were assessed as “effective.” Se-
vere adverse events were not observed in any of the
evaluable 35 cases. MP-1727 was judged as clinically
useful in 11/16 cases (68.8%) of Group A and 5/19
cases (26.3%) of group B. These results suggest that
MP-1727 scintigraphy is very useful for the diagnosis
and decision of the therapeutic strategy of gastrointes-
tinal hormone producing tumors.

Key words: !'!'In-pentetreotide, Scintigraphy,
Gastroenteropancreatic tumor, Somatostatin receptor,
Octreotide suppression test.



