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Background

The effectiveness of scintigraphy with 1-131-labeled metaiodobenzylguanidine (MIBG)
has been widely demonstrated in the diagnosis, staging and follow-up of neuroendocrine
tumors, mainly in neuroblastoma and pheochromocytoma. However, 1-131, which emits beta
particles, is not an optimal radiopharmatial for diagnostic imaging. Comared with 1-131,
I-123 had more desirable physical characteristics including shorter half-life, pure gamma
emission and overall better imaging quality and was more suitable in the clinical imaging
practice. Institute of Nuclear Energy Research (INER) has successfully manufactured 1-123
MIBG. In this study, we use the 1-123 MIBG supplied by INER for clinical trial. The current
project will continue the study in 2004 and evaluate the safety and efficacy of 1-123 MIBG

scan in humans.
Method

We will recruit 30 consecutive patients suspected of having pheochromocytomas or
neuroblastomas at the second year. All the patients will receive 1-123 MIBG scintigraphy
and then, surgical intervention and/or biopsy will be performed. The final diagnosis of
pheochromocytoma or neuroblastoma is established by operative histopathological findings,
used as a primary endpoint. If some reject surgery and biopsy, we will follow-up them with
other imaging modalities such as ultrasound, CT or MRI at least twice with an interval of 3
months (total period of follow-up is 6 months). Follow-up with imaging modalities or
urinary catecholamine level is used as secondary endpoint. We will classify the lesions to
true positive, true negative, false positive and false negative on the basis of histopathologic
findings or clinical follow-up. For each tumor type, the GEE model is used to calculate the
sensitivity, specificiry, accuracy, positive predictive value, and negative predictive value of

the planar imaging at 24 and 48 hr, and SPECT imaging respectively for clustered correlated



data.

Results

Between Jan. and May, 2005, six patients were enrolled in this clinical study,
including five males and one female. The median of the age was 3.5 y with the youngest of
1.2 y and oldest of 38 y. Among the six patients, five had neuroblastoma and one had
pheochromocytoma.

In regard of adverse reaction, one patient with pheochromocytoma exhibited burning
and painful sensation along the limb injected followed by temporal mild degree of
hypotension. We ceased injecting immediately. 10 min later, the adverse sensation
disappeared and the blood pressure recovered to normal range. In the remaining five patients,
no one exhibited immediate adverse reaction. On the imaging time of 24 h and 48 h and the
revisit 2 weeks post injection, none of the six patients exhibited significant adverse
symptoms or signs.

The WBC, RBC, platelet count were not significant different between pre-injection and
2 weeks post-injection in all patients except of one. This patient (no. 9406) received
chemotherapy immediately after the 1-123 MIBG scanning. Except of one patient, the serum
GOT, GPT, BUN and creatinine level were within normal range and did not show significant
difference in all patient. The exceptive one (no. 9404) had increased serum GPT level 2
weeks after injection. However, 5 mo after injection, her serum GPT level recovered to
normal range and the abdominal ultrasonography did not reveal any space occupying lesion.
The urinary analysis was within normal range in all six patients.

After following up for at least 6 mo, one patient with pheochromocytoma had bony
metastasis confirmed by CT guide biopsy and one another with neuroblastoma had bone
marrow metastasis confirmed by biopsy. In the remaining four patients, no evidence of

recurrence was demonstrated by various imaging modalities (CT, MR, ultrasonography),
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tumor markers, and OPD follow up for 6 mo. In the two patients with bone metastases, one
exhibit increased 1-123 MIBG uptake in the spine (especially in the L2 spine) and bilateral
proximal femurs and humerus (true positive) but the other did not showed any abnormal
1-123 MIBG uptake over his shoulders (false negative). The 1-123 MIBG scintigrahpy of the
remaining four patients all revealed physiologic uptake. The sensitivity of 1-123 MIBG
scintigraphy was 50% (1/2) and the specificity was 100% (4/4).

From May 2005 to the end of the year, the 1-123 MIBG supply by the INER was hold
and a total of six patients were enrolled in this clinical trial. Our preliminary data showed
good safety and potential effectiveness of 1-123 MIBG (produced by INER) in the evaluation
of neuro-endocrimal tumors. We shall continue the study once the supplement of 1-123

MIBG resumes in order to obtain a more objective conclusion.
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1-123 MIBG
9401  Pheochromocytoma 38 Increased uptake in the midline Bone biopsy: metastatic
of the anterior chest wall extra-adrenal pheochromocytoma
9402 Neuroblastoma 5 Physiologic uptake No evidence of recurrence
9403 Neuroblastoma 2 Physiologic uptake No evidence of recurrence
9404 Neuroblastoma 1.2 Physiologic uptake No evidence of recurrence
9405 Neuroblastoma 2 Physiologic uptake No evidence of recurrence
9406 Neuroblastoma 8 Diffuse and mildly increased Bone marrow biopsy: metastatic
uptake in the spines (especially ganglioneuroblastoma
the L2 spine), pelvis proximal
portion of bil. femur and left
humerus.
2
WBC RBC Plt Hb MCV Hct Note
(/cumm)  (M/cumm) (k/cumm) (g/dI) (CUU) (%)
B P B P B P B P B P B P
9401 9500 7100 4.66 4.67 380 396 143 145 895 NA 417 434
9402 3900 5030 359 392 358 229 106 113 86.2 86.0 309 337
9403 9900 6190 4.3 4.05 359 344 120 112 824 80.7 355 327
9404 5480 6320 4.05 411 290 297 109 109 90.1 793 365 326
9405 10500 11560 4.57 451 414 366 13.1 128 830 814 38.0 36.7
9406 3300 1490 365 348 318 186 105 9.8 851 825 311 28.7 Simultenous

CIT
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WBC: white blood cell; RBC: red blood cell; PIt: platelet; Hb: hemoglobulin; MCV: mean cell volume;

Hct: hemocrit; B: baseline; P: 14 d post injection;

3
GOT GPT BUN Creatinine Note
(U/l) (U (mg/dl) (mg/dl)
B P B p B P B P

9401 20 NA 22 21 14 18 0.9 11
9402 39 28 14 10 12 9 0.6 0.5
9403 92 92 16 20 14 12 0.5 0.4
9404 42 49 20 99 12 12 0.4 0.4  GPT recover to 19U/ 5 mo later
9405 52 o7 26 23 12 11 0.5 0.4

9406 71 29 71 20 12 12 0.7 0.5

B: baseline; P: 14 d post injection

4

WBC RBC O.B. Protein Sugar Note
(/HP) (/HP)

9401 12 02 N 02 N N N N N N
9402 02 35 02 o1 N N N N N N
9403 01 02 01 02 N N N N N N
9404 02 02 02 23 N N N N N N
9405 01 01 N 01 N N N N N N

9406 02 02 02 02 N N N N N N

HP: high power view; O.B.: occult blood; B: baseline; P: 14 d post injection; N: negative
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Anterior view
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