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EXECUTIVE SUMMARY 

 
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity 131I iobenguane (Azedra) is necessary to ensure 
the benefits outweigh its risks.  Progenics Pharmaceuticals, Inc. submitted a New Drug Application (NDA) 
209607 for 131I iobenguane with the proposed indication as a radioactive therapeutic agent indicated for 
the treatment of patients years or older with iobenguane avid malignant or recurrent or unresectable 
pheochromocytoma and paraganglioma. The serious risks associated with 131I iobenguane are radiation 
exposure, myelosuppression, secondary myelodysplastic syndrome and leukemia, hypothyroidism, 
severe hypertension, pneumonitis, embryo-fetal toxicity and risk of infertility. The applicant did not 
submit a REMS with this application but proposed Prescribing Information that includes Warnings and 
Precautions.  
 
DRISK and Division of Oncology Products II (DOP II) have determined that if approved, a REMS is not 
necessary to ensure the benefits of 131I iobenguane outweigh its risks. Surgical excision of the entire 
adrenal gland remains the mainstay of treatment for benign pheochromocytomas. There is no FDA-
approved therapy and no known curative therapy for the patients with unresectable or recurrent, locally 
advanced or metastatic PPGL. Although some patients demonstrate responses to off-label use of 
cytotoxic chemotherapy or off-label use of NA-131I-MIBG (Non-Azedra 131I-MIBG) for PPGL which cannot 
be cured by surgical resection alone, complete responses are rare. Therefore, there remains a clear 
medical need to develop new therapies for the treatment of this serious and life-threatening rare 
disease, PPGL. 131I iobenguane appeared efficacious in both its primary and secondary outcomes. The 
most concerning adverse reactions associated with the use of 131I iobenguane are the risk of radiation 
exposure, myelosuppression, secondary myelodysplastic syndrome and leukemia, hypothyroidism, 
severe hypertension, pneumonitis, embryo-fetal toxicity and risk of infertility; these risks, and 
recommendations for dose modifications to manage toxicities, will be communicated in the Warnings 
and Precautions and Dosage and Administration sections of the product label, respectively. 
 

1 Introduction 
 
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for the new molecular entity (NME) 131I iobenguane (Azedra) is necessary to 
ensure the benefits outweigh its risks.  Progenics Pharmaceuticals, Inc. submitted a New Drug 
Application (NDA) 209607 for 131I iobenguane with the proposed indication as treatment of iobenguane 
avid malignant and/or recurrent and/or unresectable pheochromocytoma and paraganglioma. This 
application is under review in the Division of Oncology Products II (DOP II). The applicant did not submit 
a REMS with this application but proposed Prescribing Information that includes Warnings and 
Precautions.   
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2 Background 

2.1 PRODUCT INFORMATION 
 
131I iobenguane is a Non-NME NDA type 505(b)(1) pathway application.a It is proposed as a radioactive 
therapeutic agent indicated for the treatment of patients  years or older with iobenguane avid 
malignant or recurrent or unresectable pheochromocytoma and paraganglioma (PPGL). AZEDRA, a 
proprietary highly specific radioactive form (specific activity of ~2.5 mCi/mcg) of 131I-meta-
iodobenzylguanidine (131I-MIBG), is iodinated and binds to the norepinephrine reuptake transporter 
(NET) in an identical manner as conventional 131I-MIBG.b Tumors of neural crest origin, such as PPGL, 
exhibit high levels of expression of NET on their cell surfaces. The small molecule MIBG is a known 
substrate for this transporter, and can be labeled with radioactive isotopes of iodine for both diagnostic 
and therapeutic applications for neuroendocrine tumors. 131I iobenguane is supplied as 555 MBq/mL (15 
mCi/mL) as a clear and white to slightly yellow solution in a single-dose vial.1 The Applicant proposes the 
following dosing recommendations for 131I iobenguane2: 
 

 One dosimetric dose administered via intravenous (IV) bolus injection:  
5 to 6 mCi (185 to 222 MBq) for patients weighing > 50 kg. 
0.1 mCi/kg (3.7 MBq/kg) for patients weighing ≤ 50 kg. 

 Two therapeutic doses administered IV over 30 minutes and separated by 3 months apart: 
500 mCi (18.5 GBq) for patients weighing > 62.5 kg. 
8 mCi/kg (296 MBq/kg) for patients weighing ≤ 62.5 kg.c 

 

131I iobenguane was granted an Orphan drug designation on January 18, 2006, a fast track designation 
on March 8, 2006, and a Breakthrough Therapy Designation on July 26, 2015. 131I Iobenguane is not 
currently marketed in the U.S.  131Iobenguane sulfate was previously approved on March 25, 1994 for 
the imaging of neuroendocrine tumors. The NDA has since been withdrawn. 131I Iobenguane is not 
currently approved in any jurisdiction.  
 

2.2 REGULATORY HISTORY 
 
The following is a summary of the regulatory history for 131I iobenguane (NDA 209607) relevant to this 
review:   
 

 01/11/2006: Investigation New Drug (IND) 70663 submission was received from Molecular 
Insight Pharmaceuticals, Inc. [MIP].  
 

 01/18/2006: Orphan Drug designation granted.  
 

                                                           
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 

b The product evaluated in this review will be referred to by the chemical name, 131I-MIBG or by the established 

name 131I iobenguane, whereas products not manufactured by Progenics (conventional 131I-MIBG) will be referred 

to collectively as Non-AZEDRA 131I-MIBG (NA- 131I-MIBG). 

c Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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 03/08/2006: Fast track designation granted.  
 

 12/21/2011:  Applicant was informed at pre-NDA meeting that a discussion on REMS is 

premature at that time. The need for a REMS for 131I iobenguane will be made upon reviewing 

the NDA.  

 01/18/2013: MIP was acquired by Progenics.  

 07/26/2015: Breakthrough Therapy Designation granted. 

 02/09/2017: FDA granted Rolling Review for the NDA. 

 10/31/2017: NDA 209607 submission for 131I iobenguane with the proposed indication as it is a 

radioactive therapeutic agent indicated for the treatment of patients  years or older with 

iobenguane avid malignant or recurrent or unresectable PPGL, received. 

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
 
Pheochromocytomas and sympathetic extra-adrenal paragangliomas are rare neuroendocrine tumors 
that arise from chromaffin cells in, respectively, the adrenal medulla and in paraganglia in the thorax, 
abdomen, and pelvis. Pheochromocytomas and sympathetic paragangliomas together have an 
estimated incidence of 0.95 cases per 100,000 person-years in the United States.d Rates of malignant 
disease have been reported to range from 10 – 17%.e,3  
 
Patients with metastatic tumors present a unique clinical challenge. They have high morbidity and 
mortality rates from excessive catecholamine secretion, hypertension, cardiovascular complications, and 
bulky disease, for which no curative treatment is available.3 Pheochromocytomas arise from chromaffin 
cells in the adrenal medulla that commonly produce one or more catecholamines: epinephrine, 
norepinephrine, and dopamine. Paragangliomas are derived from extra-adrenal chromaffin cells and are 
characterized by either parasympathetic-associated chromaffin tissues (most commonly along cranial 
and vagus nerves) or sympathetic-associated chromaffin tissues (often designated as extra-adrenal 
pheochromocytomas). Approximately 80-85% of chromaffin cell tumors are pheochromocytomas; 15-
20% of chromaffin cell tumors are paragangliomas.  PPGLs are diagnosed most frequently in adults 
between 40 and 50 years of age and typically manifest with clinical signs and symptoms related to 
catecholamine excess, such as headache, palpitations, diaphoresis, and life-threatening hypertensive 
crisis.2 While the most prevalent and potentially lethal clinical symptoms in patients with malignant 
PPGL are cardiovascular sequelae from dis-regulated secretion of catecholamines, a major cause of 
death in these patients is metastatic disease. The most common sites of PPGL metastasis are lymph 
nodes, bone, lung, and liver. Patients with metastases to the lung and liver have a poor prognosis with 
survival of less than 2 years, while patients with metastases only to bone may survive more than 20 

                                                           
d Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 

involved. 

e Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 

treated with the drug. 
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years after diagnosis. The overall 5-year survival rate varies between 20% and 60% with an average of 
about 35%.e,4 

 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
 
Surgical excision of the entire adrenal gland remains the mainstay of treatment for benign 
pheochromocytomas and is curative in more than 85% of cases.5 Radical surgical removal of tumor 
tissue is the mainstay to improve symptoms and survival. Symptomatic treatment can be obtained with 
alpha-adrenergic blockers. Alpha-methylparatyrosine can be useful in selected patients with very high 
concentrations of circulating catecholamines. Treatment with Non-AZEDRA 131I-MIBG (NA- 131I-MIBG) or 
combination chemotherapy with CVD (cyclophosphamide, vincristine, and darcabazine) has shown 
disappointing results, with only short lasting remissions.6 The meta-analysis assessing the effect of 
chemotherapy with CVD in 50 patients with malignant PPGL showed complete response, partial 
response and stable disease of 4%, 37% and 14%, respectively. Duration of response was also reported 
in only two studies with a median duration of response of 20 months and 40 months.7 A systematic 
review and meta-analysis assessing the effect of NA- 131I-MIBG therapy on tumor volume in patients 
with malignant PPGL were conducted and demonstrated complete response, partial response and stable 
disease of 3%, 27% and 52%, respectively.8 There are no FDA-approved therapies for the treatment of 
iobenguane avid metastatic and/or recurrent PPGL in the United States.6,9 
 

4 Benefit Assessment 
 

The efficacy of 131I iobenguane was evaluated in the pivotal study, MIP-IB12B, an open-label, multi-

center, single-arm study conducted in patients with iobenguane avid malignant or recurrent or 

unresectable pheochromocytoma and paraganglioma. Patients were at least 12 years of age with a 

confirmed medical diagnosis of PPGL, ineligible for curative surgery or failed prior therapy for PPGL, on a 

stable antihypertensive medication regimen for tumor-related hypertension, and had at least one tumor 

site identified by computed tomography (CT), magnetic resonance imaging (MRI), or 131I iobenguane 

scan with definitive iobenguane avidity.1 Approximately 75 patients were expected to enroll to ensure 

that 58 patients were evaluable for safety and efficacy.  Eligible patients receive two doses of Azedra 

(500 mCi, or 8mCi/kg for patients <62.5 kg, per dose), three months apart, administered after an 

imaging dose and dosimetry.9  
 
At the time of this writing, labeling negotiations were still ongoing with the Applicant. The following 
section is a summary of relevant efficacy information to date for 131I iobenguane. Efficacy was 
established based on the primary endpoint as the proportion of patients who received at least one 
therapeutic dose with a reduction (including discontinuation) of all antihypertensive medication by at 
least 50% for at least 6 months, beginning during the 12-month efficacy phase. A key secondary 
endpoint assessed was the proportion of patients with overall tumor response as measured by 
Response Evaluation Criteria In Solid Tumors (RECIST) version 1.0 at 3, 6, 9 and 12 months. After the 
final 12-month assessment, patients entered long-term follow-up for up to 5 years following the first 
therapeutic dose.  
 
Among the 68 patients who received at least one therapeutic dose of 131I iobenguane, 17 (25%) had a 
reduction in the total dose of antihypertensive medications for at least 6 months and fifty-one (75%) 

patients did not meet this endpoint. The efficacy results by dose are summarized in Table 1.1 
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Table 1: IB12B Efficacy Results1 

 At least one 

therapeutic dose 

N=68 

One therapeutic 

dose 

N=18 

Two therapeutic 

doses 

N=50 

Reduction (including discontinuation) of all antihypertensive medications by at 

least 50% maintained for at least 6 months, n (%) 

 

Yes, n (%) 17 (25) 1 (6) 16 (32) 

Two-sided 95% CIa  0.1615, 0.3652 0.0000, 0.2765  0.2070, 0.4587 

Best confirmed overall tumor responseb by RECIST 1.0 following treatment 

Evaluated patientsb, n 64 14 50 

Complete Response (CR)
c
 0 0 0 

Partial Response (PR)
c
 15 (23) 0 15 (30) 

a Calculated using the Agresti-Coull method. 
b The objective response rate was defined as the percentage of patients who had a response according to Response Evaluation Criteria in Solid 
Tumors (RECIST) version 1.0.  Patients for whom no post-baseline computed tomography (CT) or magnetic resonance imaging (MRI) scans or 
central response data were available were excluded from this analysis.  
c Complete response (CR) and partial response (PR) required confirmation at a subsequent tumor imaging assessment.   
 
Of the 17 responders to the primary endpoint, the median duration of clinical benefit was 13.32 months, 
with a range from 7.96 – 60.21 months. In Study IB12B, a best confirmed tumor response of PR during 
the 12-month Efficacy Phase occurred in 15 (23%) and no subject had a confirmed CR. Among subjects 
who received two therapeutic doses, 15/50 (30.0%) subjects had a confirmed PR response compared 
with no subject who had only one therapeutic dose. 
 

5 Risk Assessment & Safe-Use Conditions 
 
At the time of this writing, labeling negotiations were still ongoing with the Applicant. The following 
section is a summary of relevant safety information to date for 131I iobenguane. The safety of 131I 
iobenguane in patients with recurrent or unresectable, locally advanced or metastatic PPGL was 
evaluated in a dose escalation and preliminary activity-estimating and safety study (IB12), and an 
activity-estimating study(IB12B). Study IB12 was a phase 1, open label, multi-center, single-arm dose-
escalation study that assessed the maximum tolerated therapeutic dose of AZEDRA, dosimetry, safety 
and preliminary efficacy of AZEDRA in adult patients with malignant or recurrent PPGL.  The study 
consisted of a 12-month efficacy phase with a 1 year long-term follow-up phase.  Twenty-one patients 
received a dosimetric dose (~5 mCi), followed by one therapeutic dose (~500 mCi) of 131I iobenguane. 
Study IB12B is described above in Benefit Assessment section.  
 
A total of 88 patients received at least one therapeutic dose and 50 patients received two therapeutic 
doses.  Overall, eight (12%) patients discontinued treatment due to adverse reactions 
(thrombocytopenia, anemia, lymphopenia, nausea and vomiting, multiple hematologic reactions). The 
most common severe (Grade 3-4) adverse reactions were leukopenia (61%), thrombocytopenia (50%), 
neutropenia (59%), fatigue (25%), anemia (24%) and nausea (16%).  
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Deaths 
 
There were 36 deaths among the 88 patients who received a therapeutic dose of 131I iobenguane on 
Study MIP-IB12B and Study MIP-IB12. Twenty-three of the 36 deaths in the MIP-IB12/MIP-IB12B safety 
population were attributed to disease progression. Ten deaths were attributed to adverse events not 
attributed to 131I iobenguane, and included hepatic failure due to metastatic pheochromocytoma, spinal 
disorder, thalamic infarction, intestinal perforation leading to sepsis, metastatic colon cancer, 
pulmonary embolism, peripheral arterial ischemia, sepsis, pneumonia, and metabolic acidosis. The 
clinical reviewer stated that most adverse events leading to death were attributed to complications 
from metastatic disease except as noted below.9 Two patients died due to therapy-related 
myelodysplastic syndrome (MDS, n=1) or acute myeloid leukemia (n=1). These were attributed to 
treatment with 131I iobenguane. (See discussion in section on Leukemia and Myelodysplastic Syndrome).9 
 
Serious Adverse Events (SAE) 
 
There were 142 serious adverse events which occurred in 60 patients in the Study MIP-IB12B and MIP-
IB12 safety population. Forty-seven (47, 33.1%) were probably related to treatment. Two were fatal, 
related to AML and MDS (See discussion in section on Leukemia and Myelodysplastic Syndrome). The 
most common SAE was disease progression. The most common related SAEs by system organ class were 
blood and lymphatic system disorders (anemia, febrile neutropenia, leukopenia, neutropenia, 
pancytopenia, thrombocytopenia; N=29) followed by neoplasms (ALL, AML, MDS, N=5). Other SAEs 
determined to be related to the study product included dehydration (N=3), pulmonary embolism (N=2), 
hypothyroidism (N=1), constipation (N=1), dyskinesia (N=1), dyspnea (N=1), Aspartate aminotransferase 
increased (N=1) and acute cholangitis (N=1).9 
 
If approved, labeling will include the following risks in the Warnings and Precautions section.  
 

5.1 RISK FROM RADIATION EXPOSURE:   
 
131I iobenguane contributes to a patient’s overall long-term radiation exposure.  Labeling instructs to 
patients, medical personnel, and household contacts during and after treatment with 131I iobenguane 
consistent with institutional good radiation safety practices and patient management procedures to 
minimize radiation exposure.  The risks of radiation associated with 131I iobenguane is greater in 
pediatric patients than that in adult patients due to greater absorbed radiation doses and longer life 
expectancy. The risk from radiation exposure will likely be communicated in the Warnings and 
Precautions section of the label, as well as via recommended dose modifications to manage radiation 
toxicities in the Dosage and Administration section of the label. Use in Specific Population section of the 
label instructs to ensure the therapeutic benefit of 131I iobenguane outweights these greater risks prior 
to administration in pediatric patients and also stated that the safety and effectiveness of 131I 
iobenguane have not been established in pediatric patients younger than 12 years old with iobenguane 

, unresectable PPGL which require systemic anticancer therapy.1 
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5.2 MYELOSUPPRESSION:  
 
Severe and prolonged myelosuppression occurred during treatment with 131I iobenguane. Among 88 
patients with PPGL that received a therapeutic dose of 131I iobenguane, 33% experienced Grade 4 
thrombocytopenia, 16% experienced Grade 4 neutropenia, and 7% experienced Grade 4 anemia and 5% 
of patients experienced febrile neutropenia. In Study MIP-IB12B following the first therapeutic dose, 
patients who experienced Grade 4 neutropenia reached neutrophil nadir at a median of 36 days and 
remained at nadir for a median of  days until recovery to less than or equal to Grade 3. Following the 
second dose, patients who experienced Grade 4 neutropenia reached nadir at a median of 43 days and 
remained at nadir for a median of  days until recovery to less than or equal to Grade 3. The risk of 
myelosuppression will likely be communicated in the Warnings and Precautions section of the label. 
Monitoring and dosage modifications for toxicities to address the safety issues with 131I iobenguane will 
be included in the Dosage and Administration and Warnings and Precautions sections of the label. 
 

5.3 LEUKEMIA AND MYELODYSPLASTIC SYNDROME (MDS):  
 
Myelodysplastic syndrome (MDS) and or acute leukemias have been reported as possible late adverse 
reactions in 6.8% ( 88) patients exposed to therapeutic doses of 131I iobenguane. All patients had 
received prior therapy, with 4 patients receiving prior NA-131I- MIBG, 4 patients receiving prior radiation 
therapy, and 3 patients receiving prior chemotherapy. All patients had received at least one of these 
treatment modalities. AML and MDS developed 9 months to 7 years from the first dose of 131I-MIBG, and 
the case of ALL developed >4 years from the first dose of 131I-MIBG. 
 
There were two therapy-related deaths in the Study MIP-IB12B [MDS (n=1) and acute myeloid leukemia 
(AML)(n=1)]. The first patient was diagnosed with paraganglioma in  and developed MDS 9 months 
after the first dose of 131I iobenguane. The patient’s prior therapy included brachytherapy, 2500cGy 
external beam radiotherapy (EBRT) to the L1 vertebrae, and 2 prior doses of NA- 131I-MIBG. During study 
MIP-IB12B, the patient received 2 doses of 131I iobenguane.  Bone marrow biopsy 9 months after the 
initial dose demonstrated refractory anemia with excess blasts, and cytogenetic analysis showed loss of 
chromosomes 3 and 5, gain of 22, and dicentric 17:20 translocation resulting in loss of 17p and 20q with 
a minor clone 13q deletion. The patient died approximately 6 weeks after the diagnosis of MDS. The 
second patient was diagnosed with pheochromocytoma in  and experienced a recurrence in 

. The patient was diagnosed with AML, 17 months after the first dose of 131I iobenguane. The 
patient was treated with NA- 131I-MIBG in  (3 doses), and  (3 doses); not all 
doses are quantified, but the total for 6 of 8 doses was 1209.4 mCi. Prior therapy also included received 
external beam radiation therapy (EBRT) in  (dose not provided), chemotherapy with 
cisplatin, vincristine and doxorubicin ); cisplatin, bleomycin and etoposide ), 
capecitabine and temozolomide  and sunitinib  The patient received two 
therapeutic doses of 131I iobenguane ). The patient was diagnosed with 
acute myeloid leukemia in . The patient refused chemotherapy and chose to enter 
hospice. The patient died in  during the long-term follow-up (LTFU) phase of the study. 

 
The incidence of myelodysplastic syndrome and acute myeloid leukemia following administration of NA- 
131I-MIBG has been reported in the literature.10,11,12 Given the histories of substantial prior therapy in the 
patients treated on this study, the contribution of 131I iobenguane alone is impossible to determine, but 
it is likely to have contributed to the development of MDS and leukemia in these patients. The risk of 
secondary MDS, leukemia and other malignancies will likely be communicated in the Warnings and 
Precautions section of the label. Additionally, the applicant will be required to conduct a post-marketing 
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commitment (PMC) study to characterize the risks of myelodysplastic syndrome, acute leukemia and 
other secondary malignancies with 131I iobenguane. 
 

5.4 HYPOTHYROIDISM:  
 

Hypothyroidism was reported in % 88) patients at 4 and 18 months following the first therapeutic 
dose.  There were no reports of thyroid neoplasia in studies MIP-IB12B and MIP-IB12 safety populations. 
The risk of hypothyroidism will likely be communicated in the Warnings and Precautions section of the 
label. Pre- and concomitant medications for thyroid blockade for toxicities to address the safety issues 
with 131I iobenguane will be included in both the Dosage and Administration and Warnings and 
Precautions sections of the label. 
 

5.5 SEVERE HYPERTENSION:  
 
Ten patients (11%) experienced a worsening of pre-existing hypertension defined as an increase in 
systolic blood pressure to ≥160 mmHg with an increase of 20 mmHg or an increase in diastolic blood 
pressure to ≥ 100 mmHg with an increase of 10 mmHg. All events occurred within the first 24 hours post 
infusion. The risk of severe hypertension will likely be communicated in the Warnings and Precautions 
section of the label and instructs to monitor blood pressure frequently during the first 24 hours after 
each dose of 131I iobenguane. 
 

5.6 RENAL TOXICITY: 
 
131I iobenguane can cause or worsen renal impairment. In Study MIP-IB12B, 6 patients %) experienced 
an event of renal failure or acute kidney injury and 16 patients ( %) demonstrated a clinically 
significant decrease in glomerular filtration rate (GFR) measured at 6 or 12 months. No patients required 
dialysis. The proposed label includes recommendation for the monitoring serum creatinine and 
calculated creatinine clearance or measured GFR. The risk of renal toxicity will likely be communicated in 
the Warnings and Precautions section of the label, as well as via recommended guidance to manage 
renal toxicity in the Warnings and Precautions, Dosage and Administration and Use in Specific 
Population sections of the label.  
 

5.7 PNEUMONITIS: 
 
Fatal pneumonitis, which occurred 9 weeks after receiving a single therapeutic dose of 131I iobenguane, 

has been reported.1 The patient was treated with steroids as well as antifungal, antiviral, and antibiotic 
medications, and was placed on a ventilator. The patient did not have evidence of pulmonary metastatic 
disease. The patient subsequently developed a right pneumothorax and deteriorated. Twelve days after 
the initial diagnosis of pneumonitis, the patient developed hypotension and asystole during a central 
line replacement, and was unable to be resuscitated. The clinical related agrees with the assessment of 

the event of pneumonitis as possibly related to 131I iobenguane.9 Serious lung toxicity including acute 
respiratory distress syndrome and bronchiolitis obliterans organizing pneumonia has been described in 
the acute and subacute setting in relation to NA-131I-MIBG therapy in the literature.13 The clinical 
reviewer also mentioned that limited information regarding the expected incidence of or risk factors for 

radiation pneumonitis can be extrapolated from this single case.9 The risk of pneumonitis will likely be 
communicated in the Warnings and Precautions section of the label and instructs to monitor patients 
for signs and symptoms of pneumonitis and treat appropriately.  
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5.8 EMBRYO-FETAL TOXICITY:  
 

All radiopharmaceuticals, including 131I iobenguane, have the potential to cause fetal harm. The risk of 
embryo-fetal toxicity will likely be communicated in the Warnings and Precautions section of the label, 
as well as recommended guidance to manage radiation toxicities in the Warnings and Precautions and 
Use in Specific Population sections of the label. 

 

5.9 RISK OF INFERTILITY:  
 

Radiation exposure associated with 131I iobenguane may cause infertility in males and females. The 
recommended cumulative dose of 37 GBq of 131I iobenguane results in a radiation absorbed dose to the 
testes and ovaries within the range where temporary or permanent infertility can be expected following 
external beam radiotherapy. The risk of infertility will likely be communicated in the Warnings and 
Precautions section of the label, as well as recommended guidance to manage radiation toxicities in the 
Dosage and Administration and Use in Specific Population sections of the label. 
 

6 Expected Postmarket Use 
 

The proposed indication is for the treatment of patients years or older with iobenguane avid 
malignant or recurrent or unresectable PPGL. 131I iobenguane will be administered by health care 
professionals with experience in managing radiolabeled products in settings where these products are 
handled and administered routinely (i.e., licensed centers). At the Federal level, the Nuclear Regulatory 
Commission (NRC) has established rules to protect the general public, patients, and radiation workers 
from unnecessary exposure to radiation.14,15 

 

7 Risk Management Activities Proposed by the Applicant 
 
The Applicant did not propose any risk management activities for 131I iobenguane beyond routine 
pharmacovigilance and labeling that did not include a boxed warning. 
 

8 Discussion of Need for a REMS 
 
When evaluating factors of whether a REMS is necessary to ensure that the benefits outweigh the risks 
for 131I iobenguane, DRISK considers patient population, seriousness of the disease, expected benefit of 
the drug, seriousness of known or potential adverse events, and the prescribing population.  

Based on the efficacy and safety information currently available, the clinical reviewer recommends 
approval of 131I iobenguane as a radioactive therapeutic agent indicated for the treatment of adult and 
pediatric patients 12 years and older with iobenguane scan positive, unresectable locally advanced or 
metastatic pheochromocytoma or paraganglioma who require systemic anticancer therapy.f,9  
 

                                                           
f Labeling negotiations were ongoing at the time of completion of this review. Indication statement is updated and 

significant changes to the proposed label made by FDA prior to negotiations. 

Reference ID: 4260099

(b) 
(4)



 

12 

 

DRISK and DOP II have determined that if approved, a REMS is not necessary to ensure the benefits of 
131I iobenguane outweigh its risks. Labeling, including Warnings and Precautions will be used to 
communicate the safety issues and management of toxicities associated with 131I iobenguane. The most 
concerning adverse reactions observed with the use of 131I iobenguane are radiation exposure, 
myelosuppression, secondary myelodysplastic syndrome and leukemia, hypothyroidism, severe 
hypertension, renal toxicity, pneumonitis, embryo-fetal toxicity and risk of infertility. 131I iobenguane 
appeared efficacious in both its primary and secondary outcomes and its risks will be communicated and 
managed through labeling. Surgical excision of the entire adrenal gland remains the mainstay of 
treatment for benign pheochromocytomas. There is no FDA-approved therapy and no known curative 
therapy for the patients with unresectable or recurrent, locally advanced or metastatic PPGL. Although 
some patients demonstrate responses to off-label use of cytotoxic chemotherapy or off-label use of NA-
131I-MIBG for PPGL which cannot be cured by surgical resection alone, complete responses are rare.  In 
light of the representation of a population with a serious and life-threatening rare disease, there 
remains a clear medical need to develop new therapies for the treatment of PPGL. The risk of radiation 
exposure, myelosuppression, secondary myelodysplastic syndrome and leukemia, hypothyroidism, 
severe hypertension, renal toxicity, pneumonitis, embryo-fetal toxicity and risk of infertility will be 
included in the label as Warnings and Precautions. Monitoring, pre- and concomitant medications, and 
dosage modifications for toxicities to address the safety issues with 131I iobenguane will be included in 
the Dosage and Administration section of the label. To better characterize safety the Agency has 

proposed PMC.9 
 

9 Conclusion & Recommendations 
 
If approved, DRISK has determined that a REMS is not necessary to ensure the benefits outweigh the 
risks of 131I iobenguane. The management of the risks associated with 131I iobenguane treatment can be 
communicated through labeling. Please notify DRISK if new safety information becomes available that 
changes the benefit-risk profile; this recommendation can be reevaluated. 
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