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Regulatory Background 
Navidea Biopharmaceutical resubmitted a New Drug Application (NDA) for 
Lymphoseek on 10/30/2012 to address deficiencies identified in facility inspections. 
Navidea further amended the submission on 11/28/2012 with a Clinical Safety Update. 
This review focuses on the Clinical Safety Update. 
 
Review of Submission 
There is one ongoing clinical trial of Lymphoseek – Study NEO3-06 in head and neck 
squamous cell carcinoma (HNSCC). Navidea has submitted safety updates from this 
ongoing NEO3-06 trial to the NDA 202207 at 120-day increments after submission of the 
original NDA: 

• 120-day update (N=525 patients) on 12/8/2011 (Sequence 0009) 
• 240-day update (N=531) on 3/22/2012 (Sequence 0018) 
• 360-day update (N=542) on 7/26/2012 (Sequence 0026) 
• 480-day update (N=551) on 11/28/2012 (Sequence 0039) 
 

Since the 360-day update, nine additional NEO3-06 patients haven been injected with 
Lymphoseek (N=551). There has been no significant change in the overall safety profile 
of Lymphoseek. 
 
 
Assessment and Plan 
No significant changes in the product’s safety profile.  
 
With the Compliance issues (manufacturing facilities’ inspections) having been resolved, 
this reviewer recommends approving the NDA 202207 for Lymphoseek as a radioactive 
diagnostic agent indicated for lymphatic mapping with a hand-held gamma counter to 
assist in the localization of lymph nodes draining a primary tumor site in patients with 
breast cancer or melanoma. Clinically relevant labeling issues have been all addressed 
during the previous review cycle. 
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DDMAC=Division of Drug Marketing, Advertising and Communication renamed as DPP, Division of Professional 
Promotion 
OSE= Office of Surveillance and Epidemiology 
DMEPA=Division of Medication Error Prevention and Analysis 
DRISK=Division of Risk Management 
DSI=Division of Scientific Investigations 
CDTL=Cross-Discipline Team Leader 
TL = Team Leader 
CMC = chemistry, manufacturing and controls 

 
1.  Introduction: 
 
This is a second cycle review for Lymphoseek, a diagnostic radiopharmaceutical.  The 
first cycle review was completed with resolution of all issues except for facility 
inspectional items.  Labeling and all clinical/statistical/clinical pharmacology/nonclinical 
toxicology matters were resolved during the first cycle.  During this second cycle, the 
facility inspectional issues were resolved and the drug is now recommended for approval. 
 
For ease of review within a single document, here I am largely reiterating comments from 
my original review.  The only update pertains to the chemistry, manufacturing and 
control (CMC) section; here I cite the resolved facility inspection issues.  The review 
team is also recommending that a pending Citizen’s Petition (CP) be addressed prior to or 
at the time of the approval.  The team has completed a consult pertaining to this CP, and 
the team has explicitly stated that the Lymphoseek approval is unrelated to the CP 
concern.  Specifically, the CP expressed concern that FDA not approve drugs for sentinel 
lymph node detection unless certain criteria were met.  Lymphoseek is not indicated for 
sentinel lymph node detection; hence, the CP concern does not apply to Lymphoseek. 
 
Lymphoseek was shown in clinical studies to be useful in the intraoperative identification 
of lymph nodes among patients with breast cancer or melanoma.  Lymphoseek contains 
radioactive technetium complexed with tilmanocept, a mannosylated dextran molecule.  
The mannose components are thought to facilitate binding to mannose receptors on 
macrophages and dendritic cells within lymph nodes.  Following injection of 
Lymphoseek, a surgeon uses a gamma probe to detect the radioactive signal that 
identifies a Lymphoseek-tagged lymph node. 
 
The applicant performed two phase 3 clinical studies that achieved the primary endpoints 
and secondary endpoints.  The clinical and statistical staff verified that the applicant 
supplied sufficient evidence of Lymphoseek clinical safety and efficacy.  Lymphoseek 
was shown in clinical studies to successfully localize to lymph nodes in a manner that 
facilitated surgical identification of the nodes. 
 
Lymphoseek is to be supplied as a kit which contains five “powder” vials and five 
“diluent” vials.  A kit contains sufficient drug to nominally expose  patients and, 
because the diluent contains a preservative, one reconstituted vial may supply doses for 
up to  patients.  Lymphoseek is relatively complicated to reconstitute because the 
mass dose, reconstitution vial volume and the ultimate volume to be injected into a 
patient with a syringe(s) need to be considered during the drug’s preparation.  
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8.  Safety: 
 
Based upon the exposure of 531 patients to Lymphoseek, the most notable safety findings 
pertain to the radiation risks implicit for radiopharmaceuticals as well as the potential for 
a hypersensitivity reaction (especially considering the dextran-nature of the Lymphoseek 
active moiety.  Clinical studies identified only mild injection site pain/discomfort (in less 
than 1% of patients) as adverse reactions.  No hypersensitivity reactions were detected.   
 
Post-marketing Requirements (PMR): none  
Post-marketing Commitments (PMC): none 
 
9.  Advisory Committee Meeting: 

 
This application was not reviewed at an Advisory Committee because the clinical data 
presented no unique concerns and the nature of the proposed indication is similar to 
currently approved products.  Advisory Consultation was not necessary due to the lack of 
any unsettled clinical or statistical matters.  The main issues during the review pertained 
to manufacturing and facility information. 
 
10.  Pediatrics: 
 
Based upon the proposed indication, Ms. Jeanine Best documented that the applicant has 
been granted a full waiver for pediatric studies under the PREA expectation because 
melanoma and breast cancer are considered “adult indications” such that clinical studies 
would be impossible or impracticable in the pediatric population.   
 
11.   Other Relevant Regulatory Issues: 
 
Dr. Lee’s review documents no notable deficiencies from inspection of the clinical data 
obtained from clinical sites involved in the phase 3 studies.  Five good clinical practice 
inspections were performed; four clinical sites and the sponsor site. 
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 In study NE03-05, 195 patients were enrolled. Dr. Ye reports that, 475  lymph nodes were 
harvested from 176 patients.  38 patients underwent next day surgery after injection. These 
patients received 1 mCi of Lymphoseek 12 – 30 hours prior to surgery.  The remainder of the 
patients received the injection (.5 mCi) on the same day, 15 minutes to 12 hours prior to surgery.  
There is insufficient data to support the injection of Lymphoseek the day prior to surgery.  

 In study NE03-09, 163 patients enrolled.  All but two patients received the injection on the same 
day as surgery (30 minutes – 15 hours prior).  The patients who had “next day” surgery received a 
Lymphoseek dose of 2 mCi. 

 The FDA analysis focused on the ability of Lymphoseek to identify lymph nodes (the truth 
standard was lymph node histology).   Greater than 99% of the tissue samples identified by 
Lymphoseek were confirmed to be lymph nodes by histology in both studies (see table 5 and 6 in 
Dr. Ye’s clinical review). 

 Of the lymph nodes that were blue dye positive, Dr. Ye reports that 3.6% and 0% (NE03-05 and 
NE03-09) were Lymphoseek negative.  Lymphoseek was likely to detect the lymph nodes that 
were also detected by blue dye. 

 Of the lymph nodes that were blue dye negative, Dr. Ye also notes that 24.7% and 37.5% (NE03-
05 and NE03-09) were Lymphoseek positive.  Lymphoseek was able to detect more lymph nodes 
than blue dye. 

 There is no analysis of the number of lymph nodes identified as a function of time after injection.  
The analysis was a concordance analysis that compared Lymphoseek to blue dye.  There was no 
difference in concordance.  The clinical review team can determine whether more lymph nodes 
can be detected as a function of time after injection.  Because the applicant is receiving a 
complete response there is no need to complete that analysis prior to the action letter.  I am 
assuming that there will not be sufficient data to adequately assess this because the average 
number of lymph nodes per person is between 2 to 3. 

 
Pediatric Waiver Request 
 A complete pediatric waiver is recommended. 
 
Pharm Tox 

 DTPA-mannosyl-dextran has specific binding interaction with mannose binding receptors 
expressed on the surface of human lymphocytic system derived macrophages with a high binding 
affinity. 

 There are no pharm tox issues.  Carcinogenicity and developmental and reproductive toxicity 
studies have not been conducted with Technetium TC 99m Tilmanocept. 

 Genotoxicity studies were negative in the in vitro bacterial reverse mutation, in vitro 
L5178Y/TK+/- mouse lymphoma and in the in vivo bone micronucleus assays. 

 Single dose and repeat dose toxicity studies in rats and dogs showed no evidence of toxicity. 
 Antigenicity studies conducted in guinea pigs did not induce any anaphylactic reaction with doses 

up to 280 ug/kg. 
 Two in vivo safety studies conducted in beagle dogs to evaluate the cardiovascular pharmacology 

effect showed no adverse effects. 
 
CMC/Micro 

 Lymphoseek is a macromolecule that consists of multiple units of diethylenetriaminepentaacetic 
acid (DTPA) and mannose attached to a dextran core.  The DTPA chelates to Tc 99m and the 
mannose binds with receptors in the lymph nodes. 

 The drug product is provided as a kit containing a sterile lyophilized preparation of Tilmanocept 
0.25 mg and co-packaged with a sterile buffer saline diluent.  Technetium Tc 99m obtained from 
a commercially available generator is added at the testing site. 
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1.  Introduction: 
 
Lymphoseek is a diagnostic radiopharmaceutical that was shown in clinical studies to be 
useful in the intraoperative identification of lymph nodes among patients with breast 
cancer or melanoma.  Lymphoseek contains radioactive technetium complexed with 
tilmanocept, a mannosylated dextran molecule.  The mannose components are thought to 
facilitate binding to mannose receptors on macrophages and dendritic cells within lymph 
nodes.  Following injection of Lymphoseek, a surgeon uses a gamma probe to detect the 
radioactive signal that identifies a Lymphoseek-tagged lymph node. 
 
I recommend a Complete Response letter issuance for this application due to the inability 
to verify that the applicant has sufficient control of the Lymphoseek manufacturing 
process, as evidenced by deficiencies noted on FDA inspection of contract manufacturing 
facilities.  The chemistry reviewer (Dr. Kasliwal) has also identified some manufacturing 
information deficiencies and at the time of this review document generation, Dr. Kasliwal 
is completing his review of the applicant’s recently submitted attempt at resolution of 
these manufacturing deficiencies.  At a minimum, a Complete Response letter is 
anticipated to describe the facility deficiencies.  Notably, the review clock was extended 
by a Major Amendment that followed the applicant’s submission of additional 
manufacturing information. 
 
Also at the time of this document generation, we have supplied the applicant with FDA 
edits upon the proposed labeling (both prescribing information and container labels).  We 
are awaiting the applicant’s response to these labeling proposals.  If labeling concerns are 
not resolved then we anticipate that labeling deficiencies may also form a component of a 
Complete Response letter. 
 
The applicant performed two phase 3 clinical studies that achieved the primary endpoints 
and secondary endpoints.  The clinical and statistical staff verified that the applicant 
supplied sufficient evidence of Lymphoseek clinical safety and efficacy.  Lymphoseek 
was shown in clinical studies to successfully localize to lymph nodes in a manner that 
facilitated surgical identification of the nodes. 
 
Lymphoseek is to be supplied as a kit which contains five “powder” vials and five 
“diluent” vials.  A kit contains sufficient drug to nominally expose  patients and, 
because the diluent contains a preservative, one reconstituted vial may supply doses for 
up to  patients.  Lymphoseek is relatively complicated to reconstitute because the 
mass dose, reconstitution vial volume and the ultimate volume to be injected into a 
patient with a syringe(s) need to be considered during the drug’s preparation.  
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nodes by the presence or absence of a tracer.  Most of the resected lymph nodes were 
identified by either Lymphoseek (LS) or blue dye (BD) or both.  
 
 
 
 
 

 
Table 1.  Resected Lymph Nodes and Content of Lymphoseek (LS) and/or Blue Dye (BD)  

Study T Nodes 
n 

BD Present 
n (%); 

95% CI 

LS Present 
n (%); 

95% CI 

Only BD 
Present, 
n (%); 

95% CI 

Only LS 
Present, 
n (%); 

95% CI 

Neither BD 
nor LS 

Present, n 
(%);  

95% CI 

M 155 99 (64%) 
(56 - 71%) 

145 (94%) 
(89 - 97%) 

1 (1%) 
(0 - 4%) 

47 (30%) 
(23 - 38%) 

9 (6%) 
(3 - 11%) 

One 
B 154 108 (70%) 

(62 - 77 %) 
146 (95%) 
(90 - 98%) 

7 (5%) 
(2 – 9%) 

45 (29%) 
(22 - 37%) 

1 (1%) 
(0 - 4%) 

M 196 115 (59%) 
(51 - 66%) 

196 (100%) 
(98 - 100%) 

0 
(0 - 2%) 

81 (41%) 
(34 - 49%) 

0 
(0 - 2%) 

Two 
B 180 112 (62%) 

(55 - 69%)  
180 100%) 
(98 - 100%) 

0 
(0 - .2%) 

68 (38%) 
(31- 45%) 

0 
(0 - 2%) 

T = tumor; M = melanoma; B = breast cancer;  The percents may not add to 100% due to 
rounding.  95% Confidence Intervals are based on Exact Binomial and represent the spread in the 
individual estimates. 
 
8.  Safety: 
 
Based upon the exposure of 531 patients to Lymphoseek, the most notable safety findings 
pertain to the radiation risks implicit for radiopharmaceuticals as well as the potential for 
a hypersensitivity reaction (especially considering the dextran-nature of the Lymphoseek 
active moiety.  Clinical studies identified only mild injection site pain/discomfort (in less 
than 1% of patients) as adverse reactions.  No hypersensitivity reactions were detected.   
 
Post-marketing Requirements (PMR): none identified in this review cycle. 
 
Post-marketing Commitments (PMC):  
 
As noted above, Dr. Kasliwal envisions a need for certain manufacturing post-marketing 
commitments.  Conceivably, the sponsor may resolve these concerns following issuance 
of a Complete Response letter. 
 
9.  Advisory Committee Meeting: 

 
This application was not reviewed at an Advisory Committee because the clinical data 
presented no unique concerns and the nature of the proposed indication is similar to 
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currently approved products.  Advisory Consultation was not necessary due to the lack of 
any unsettled clinical or statistical matters.  The main issues during the review pertained 
to manufacturing and facility information. 
 
10.  Pediatrics: 
 
Based upon the proposed indication, Ms. Jeanine Best documented that the applicant has 
been granted a full waiver for pediatric studies under the PREA expectation because 
melanoma and breast cancer are considered “adult indications” such that clinical studies 
would be impossible or impracticable in the pediatric population.   
 
11.   Other Relevant Regulatory Issues: 
 
Dr. Lee’s review documents no notable deficiencies from inspection of the clinical data 
obtained from clinical sites involved in the phase 3 studies.  Five good clinical practice 
inspections were performed; four clinical sites and the sponsor site. 
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The review recommends that Navidea completes the ongoing NEO3-06, which uses complete 
neck/regional dissection as the standard of truth in patients with head and neck cancer: 
 
NEO3-06, IND 61,757, A Phase 3, Prospective, Open-Label, Multicenter Study of Lymphoseek-
Identified Sentinel Lymph Nodes (SLNs) Relative to the Pathological Status of Non-Sentinel 
Lymph Nodes in an Elective Neck Dissection (END) in Cutaneous Head & Neck, and Intraoral 
Squamous Cell Carcinoma (SCC) 

Neoprobe initially anticipated completing the patient accrual for this study in the 2nd quarter of 
2012, and anticipated reviewing the study efficacy results through 2012, based on Pre-NDA 
meeting discussion in October 2010.  Neoprobe provided safety information to the NDA 
submission with 57 completed patients (including the 19 patients reported in the NDA’s 120 
safety update). Neoprobe intended to meet with the Agency following the completion of the 
study NEO3-06 to review the safety and efficacy results for submission to the IND and the 
possible submission of the safety and efficacy results to the NDA. 
 

2 Introduction and Regulatory Background 

2.1 Product Information 

Lymphoseek is a relatively low molecular weight macromolecule (~20 kDa) consisting of 
multiple units of diethylenetriaminepentaacetic acid (DTPA) and mannose, each synthetically 
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attached to a 10 kDa dextran backbone. The mannose acts as a substrate for the receptor, and the 
DTPA serves as a chelating agent for labeling with Tc 99m.  
 

 
Figure 1: The Tc 99m Lymphoseek (Tilmanocept) Molecule 
 
Lyophilized Lymphoseek is intended to be radiolabeled with Tc 99m prior to administration for 
lymph node mapping. The intended dose of Lymphoseek is 50 μg (intradermal, subcutaneous, 
subareolar, or peritumoral injection). Tc 99m Lymphoseek is to be injected in close proximity to 
the primary tumor and “visualized” (localized) intraoperatively utilizing a handheld gamma 
detection probe. 
 

 
Figure 2: Upon Receipt of a Physician Order the Nuclear Pharmacist Compounds the 
Dosage Form 
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2.1.1 Product Mechanism of Action 

Lymphoseek targets lymphatic tissue via mannose binding receptors on macrophages and 
dendritic cells. Lymphoseek is a macromolecule consisting of multiple units of 
diethylenetriaminepentaacetic acid (DTPA; chelation moiety for Tc 99m) and mannose (receptor 
interaction group), synthetically attached to a 10 kilodalton dextran core.   
 
The diameter of Lymphoseek is ~7 nm, making it substantially smaller than Tc-99m sulfur 
colloid (TcSC). Lymphoseek’s small diameter facilitates its rapid injection site clearance via 
lymphatic channels and capillaries. 
 

2.2 Currently Available Products for Proposed Indication (Intraoperative 
Lymphatic Mapping) 

The proposed indications for Lymphoseek based on an Amendment to the NDA on November 4, 
2011 are as follows: 
 

 
Currently, two products are FDA-approved for lymphatic mapping procedures: 

• Lymphazurin (‘blue dye’): FDA-approved as a contrast agent for the delineation of 
lymphatic vessels draining the region of injection 

• Tc-99m Sulfur colloid: FDA-approved for localization of lymph nodes draining a 
primary tumor in patients with breast cancer when used with a hand-held gamma counter 
(approved on July 22, 2011) 

 
Lymphazurin  
Lymphazurin (1% isosulfan blue) is a sterile aqueous solution for subcutaneous (SC) 
administration. Lymphazurin is used for visualization of the lymphatic system draining the 
region of injection. Lymphazurin is approved by the U.S. Food and Drug Administration (FDA) 
for the following indication: 

Lymphazurin™ 1% (isosulfan blue) upon subcutaneous administration, delineates lymphatic 
vessels draining the region of injection. It is an adjunct to lymphography in: primary and 
secondary lymphedema of the extremities; chyluria, chylous ascites or chylothorax; lymph 
node involvement by primary or secondary neoplasm; and lymph node response to 
therapeutic modalities. 

 
Tc-99m Sulfur Colloid (TcSC) 
Tc-99m TcSC (Pharmalucence, Bedford, MA) is currently the primary radiopharmaceutical 
agent employed in the U.S. for intraoperative lymphatic mapping (ILM). Although it is widely 
used, TcSC was only recently approved by the FDA for “localization of lymph nodes draining a 
primary tumor in patients with breast cancer when used with a handheld gamma counter and the 
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schema and results are not informative for improving or modifying current best clinical 
practice. Neoprobe should conduct a head-to-head study against the best standard of care 
and the FDA should enforce this requirement to preserve and protect human healthcare in 
the United States. 
 
MSMB also respectfully requests that the FDA refrain from approving and refrain from 
considering approval of investigational radioactive sentinel lymph node detection agents 
without data from controlled trials which employ a reference truth standard, in this case, 
complete axillary dissection. While the FDA has already communicated this requirement to 
Neoprobe, Neoprobe plans on filing a Lymphoseek NDA without fulfilling this request. The 
FDA should reiterate and enforce this requirement by refusing to approve or review for 
approval the Lymphoseek NDA. 

 
The FDA Office of Regulatory Policy (ORP) consulted the review division regarding this citizen 
petition, and a draft of the DMIP consult report to ORP is attached as an appendix (9.3). 
 

3 Pediatric Research Equity Act (PREA) Requirements 

3.1 Pediatric Waiver Request 

Neoprobe submitted a request for a Full Waiver Request in all pediatric ages regarding the 
intended use of Lymphoseek®: Kit for the Preparation of Technetium Tc 99m Tilmanocept for 
Injection. Neoprobe’s rationale for the pediatric waiver request is based on the follows: 
 

“The available pediatric populations will not provide adequate patient accrual to result in a 
statistically structured study for the evaluation of Lymphoseek in pediatric breast cancer or 
melanoma.” 
 

3.2 Initial Denial of the Pediatric Waiver Request 

A sponsor is required to adequately address the Pediatric Research Equity Act (PREA) of 2007, 
with the submission of a new active ingredient, new indication, new dosage form, new dosing 
regimen, or new route of administration. A full waiver of required pediatric studies can be 
granted if any of the following criteria are met (505B(a)(4) of the Federal Food, Drug, and 
Cosmetic Act): 
 

1) Necessary studies are impossible or highly impracticable (e.g. the number of pediatric 
patients is so small or is geographically dispersed). 
2) There is evidence strongly suggesting that the drug or biological product would be 
ineffective or unsafe in all pediatric age groups. 
3) The drug or biological product does not represent a meaningful therapeutic benefit over 
existing therapies for pediatric patients; and is not likely to be used in a substantial number of 
pediatric patients. 
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Neoprobe’s proposed indication for Lymphoseek is for the intraoperative evaluation of tumor-
draining lymph nodes. No specific tumor types are mentioned in the indication, yet Neoprobe 
based their full waiver request of required pediatric studies on the evaluation of Lymphoseek in 
pediatric breast cancer or melanoma, both of which occur rarely in the pediatric populations. The 
Division consulted Pediatric and Maternal Health Staff (PMHS), who in turn consulted FDA 
pediatric oncology colleagues who reported that Lymphoseek could potentially be used in the 
intraoperative mapping of lymph nodes in multiple pediatric malignancies, including soft tissue 
sarcomas, germ cell tumors, neuroblastoma, Wilms tumor, and melanoma, etc.  
 
The reviewer conducted independent literature search and concluded that lymphatic mapping 
procedure is performed in the pediatric population. In fact Neoprobe also acknowledged this in 
the pediatric waiver request. Neoprobe’s rationale for a waiver is based on the argument that 
“The available pediatric populations will not provide adequate patient accrual to result in a 
statistically structured study for the evaluation of Lymphoseek in pediatric breast cancer or 
melanoma.” 
 
Although there might be insufficient number of patients to conduct an adequate and well-
controlled pediatric efficacy and safety study, the clinical review team believes that there is 
adequate number of pediatric patients to conduct a pediatric pharmacokinetic, safety, and 
feasibility study. 
 
A teleconference was held with Neoprobe on December 20, 2011 to discuss the pending denial 
of the (original) pediatric waiver request. A Pediatric Waiver Denied Letter issued on December 
23, 2011: 
 
We are denying this waiver for the following reasons: 
 

1) The pediatric waiver request fails to provide justifications for such a waiver based on 
epidemiologic data for pediatric malignancies which could be likely to spread to the lymph 
nodes and for which Lymphoseek could be used intra-operatively for evaluation of tumor-
draining lymph nodes.  
 
2) You have indicated in your waiver request that, in fact, lymphatic mapping is performed in 
the pediatric population.   
 
3) Although there might be insufficient number of patients to conduct an adequate and well-
controlled pediatric efficacy and safety study, we believe there is adequate number of 
pediatric patients to conduct a pediatric pharmacokinetic, safety, and feasibility study. 

 
If you believe extrapolation of efficacy would be appropriate, provide a rationale for 
extrapolating efficacy from adult studies to the pediatric population.  
 

In your proposed pediatric drug development plan, address the following: 
1. 
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2. 

3. Pharmacokinetics and safety of your product in children 
4. Pediatric dosing (including time interval between drug administration and surgery) and 

pediatric dosing adjustments, if any  
 

We recommend that, in a planned pediatric study, you propose to enroll a representative number 
of patients (e.g. up to ten) from each of the age groups (0 to 2, 2 to 6, 6 to 12, and 12 to 18). If 
you plan to request a partial waiver applicable to a particular age group, submit a complete 
justification based on epidemiology, safety and other applicable considerations. 
 

3.3 Proposed Pediatric Drug Development Plan 

In response to FDA’s denial of the pediatric waiver request, Navidea submitted a pediatric study 
plan to the NDA on 2/2/2012.  
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5 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

5.1 CMC Review Issues 

Multiple CMC deficiencies were identified by the review team (please see CMC review for 
further detail). Multiple FDA Information Requests were sent and teleconferences conducted 
with Navidea, and the review clock was extended for 3 months due to a major CMC amendment 
submitted on 3/31/2012, which is during the last 3 months of the original 10-month PDUFA 
clock. At the time of completion of this primary clinical review, the CMC review is ongoing.  
 

5.2 Consultation to the Division of Scientific Investigation (DSI) and Results of Site 
Inspection 

In April 2009, Neoprobe informed the FDA that they planned to exclude efficacy data from Sites 
05 and 06 of the then ongoing phase 3 Study NEO3-05 from the efficacy analysis. The review 
team noticed that the discordance rate (standard of truth is concordance with blue dye) at the 
lymph node level (node positive by blue dye but negative by the test drug) was higher (12/40) 
than at the other study sites (3/135). Neoprobe believed that the discordance was due to dilution 
of the test drug (Lymphoseek) by higher than recommended volumes of diluent at sites #5 (3.4 
ml average) and #6 (8 ml average) compared to the other 12 study sites (averages ranged from 
0.1 ml to 3 ml). The review team advised the company to still include these two sites in the 
efficacy analysis. In the August 2011 NDA submission, Neoprobe included efficacy analyses 
both including and excluding sites 05 and 06. 
 
It is not clear if the drug was formulated with a larger than recommended volume of diluent, e.g. 
by co-administration of a correctly formulated drug with other tracers). The sponsor did not 
provide experimental data to show the effect of dilution on binding of the test drug to lymph 
nodes and does not show. A by-patient listing of the volumes administered and concordance 
would be useful.  
 
After the NDA was submitted, the review team requested additional site-specific information. 
Neoprobe submitted additional site-specific information to the NDA as an amendment on 
September 16, 2011.  
 

Reference ID: 3159829

(b) (4)





 

24 

Table 1: Studies in the Tc 99m Lymphoseek Clinical Development Program 

 
 

6.2 Discussion of Individual Studies/Clinical Trials 

The two phase 3 clinical studies submitted in the NDA, NEO-05 and NEO-09, are almost 
identical in study design. Both studies are titled “A Phase 3, Prospective, Open-Label, 
Multicenter Comparison Studies of Lymphoseek® and Vital Blue Dye as Lymphoid Tissue 
Targeting Agents in Patients With Known Melanoma or Breast Cancer Who Are Undergoing 
Lymph Node Mapping”. Both studies were prospective, multicenter, open-label, single arm, 
within-patient comparative studies conducted in patients 18 years of age or older with known 
melanoma or breast cancer who were candidates for surgical intervention and who met the study 
entry criteria. All patients received a single dose of 50 μg Tc 99m Lymphoseek and VBD prior to 
ILM. The primary objective of both studies was to determine the concordance between Tc 99m 
Lymphoseek and VBD in the in vivo detection of the excised lymph node(s) as confirmed by 
histopathology. 
 

6.2.1 Study NEO3-05  

For study NEO3-05, the planned sample size was 238 patients with an expected yield of 203 
VBD-stained nodes to meet the primary endpoint analysis. The study enrolled 195 patients with 
a safety population of 179 patients, of which 85 patients had melanoma and 94 patients had 
breast cancer. Three hundred and eighty surgical specimens from intra-operative lymphatic 
mapping were submitted to surgical pathology, and under the microscope some of the surgical 
specimens contained more than one lymph nodes. Altogether, 475 lymph nodes were harvested 
from 176 patients during intra-operative lymphatic mapping. Thirty-eight patients underwent 
next day surgery, for which they received 2 mCi (50 mcg) of Lymphoseek injected 12 – 30 hours 
prior to surgery. The rest of the patients had same day surgery and received 0.5 mCi (50 mcg) of 
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Lymphoseek injected 15 minutes to 12 hours prior to surgery. In Study NEO3-05, methods of 
injection were intradermal for melanoma patients, and intradermal, subareolar, or peritumoral for 
breast cancer patients. 
 

6.2.2 Study NEO3-09 

For study NEO3-09, the planned sample size was up to 155 patients in order to yield 196 VBD-
stained nodes to meet the primary endpoint analysis. The study enrolled 163 patients with a 
safety population of 153 patients, of which 76 patients had melanoma and 77 patients had breast 
cancer.  The vast majority of patients had same day surgery, and received 0.5 mCi (50 mcg) of 
Lymphoseek injected 30 minutes to 15 hours prior to surgery.  Two patients, one with breast 
cancer and one with melanoma, underwent next day surgery, for which they received 2 mCi (50 
mcg) of Lymphoseek injected 15-30 hours prior to surgery. In Study NEO3-09, methods of 
injection were intradermal for melanoma, and intradermal or subareolar for breast cancer. 
 
Reviewer's comments: Note that although the mass dose of Lymphoseek is the same 50 mcg for 
all patients, the radiopharmaceutical dose of Lymphoseek differs for the next day surgery 
patients between the two trials – 1 mCi in NEO3-05 and 2 mCi in NE03-09.  The 
radiopharmaceutical dose for the same day surgery patients are the same 0.5 mCi for the two 
trials. The majority of patients from the two trials underwent same day surgery, while a small 
number of patients (40 patients) from the two trials underwent next day surgery.  
 

6.3 Methods 

6.3.1 Definition of Efficacy Endpoints 

The primary efficacy analysis was conducted at the node level. In the sponsor’s primary efficacy 
analysis, concordance is based on the comparator blue dye and is essentially the sensitivity of 
Lymphoseek using blue dye as the standard of truth: 
 

 
 
Throughout the milestone meetings, the FDA review team expressed concerns on using this so 
called ‘concordance’ as the primary efficacy endpoint. One situation the FDA review team asked 
the sponsor to consider was that Lymphoseek could potentially identify more lymph nodes that 
the comparator blue dye. Therefore in secondary efficacy analyses, Navidea also conducted 
analysis on the ‘reverse concordance’, which is taking all the Lymphoseek identified lymph 
nodes, and look to see how many of them were also identified by the blue dye: 
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The FDA review team conducted its own analysis during the NDA review. The FDA review was 
conducted on a node level, using each surgical specimen’s histopathology (lymphoid tissue vs. 
non-lymphoid tissue) as the standard of truth. 
 

6.3.2 Definition of ‘Hot’ Lymph Nodes 

In NEO3-05, Tc 99m Lymphoseek-designated lymph nodes were defined as lymph nodes 
that had: 

1) greater than 50 mean counts per 2 seconds or 250 total counts per 10 seconds; or 
2) greater than the quantity of three square roots of the mean background count (i.e., 

standard deviations) added to the mean background count (“3σ rule”); or 
3) nodes that were greater than 10% of the mean counts of the node with the highest 2 

second counts. 
 
The 3σ rule provided for discrimination in greater than 99.7% of the nodes studied in NEO-05, 
criteria #1 and #3 were eliminated in the NEO-09 study. 
 

Table 2: Threshold Definitions for 'Hot' Lymph Nodes 

 
 

6.4 Analysis of Primary Endpoint(s) – Concordance with Blue Dye 

In the sponsor’s primary efficacy analysis, ‘concordance’ with blue dye at the node level was 
used the primary efficacy endpoint. In the two phase 3 trials, the blue dye identified 485 lymph 
nodes from 291 patients, with 256 nodes from NEO3-05 and 229 nodes from NEO3-09. Since 
the blue dye is essentially the standard of truth, these blue dye identified lymph nodes form the 
ITT nodal population. Of the 485 ITT nodes, Lymphoseek identified 468 nodes, with 239 nodes 
from NEO3-05 and 229 nodes from NEO3-09 (Table 3, reproduced from the Application). Note 
that the lower bound of the 95% confidence interval in study NEO3-05 was 0.8958, slightly 
lower than the prespecified threshold level of 0.90. Therefore study NEO3-05 only marginally 
won. 
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to whether a surgical specimen is lymphoid tissue. This analysis aims for the question of ‘how 
good is Lymphoseek in identifying lymph nodes draining an injection site’.  
 

6.6.1 FDA Analysis on NEO3-05 

According to the NEO3-05 study report, 380 lymph nodes were identified during surgery by the 
combination of palpation, blue dye, and Lymphoseek. However further histopathological 
analysis of these 380 ‘lymph nodes’ revealed that some of these ‘nodes’ contained multiple 
individual lymph nodes. Therefore the total number of lymph nodes according to histopathology 
was 476 nodes (identified by any combination of Lymphoseek or blue dye or other means during 
surgery, such as by palpation), plus two additional palpable masses (presumably identified before 
surgery).  
 
Table 5 summaries the FDA analysis on study NEO3-05. There are 478 surgical specimens 
submitted from intra-operative lymphatic mapping for histopathology analysis. All but one were 
confirmed to be lymph nodes by histopathology. Therefore Lymphoseek has high positive 
predicative value for identifying lymph nodes draining an injection site. 
 
Of the 478 submitted surgical specimens, 421 (88.1%) were identified by Lymphoseek 
(regardless of whether the blue dye identified them or not), 323 (67.6%) were identified by the 
blue dye (regardless of whether Lymphoseek identified them or not), 303 (63.4%) were 
identified by both the blue dye and Lymphoseek, 118 (24.7%) were identified by Lymphoseek 
only (blue dye negative), and 17 (3.6%) were identified by blue dye only (Lymphoseek 
negative). Twenty-three of the submitted specimens (4.8%) were identified by neither the blue 
dye nor Lymphoseek, presumably identified by other means such as palpation during 
intraoperative lymphatic mapping. 
 

Table 5: FDA Analysis - Histopathology as the Reference Standard: NEO3-05   

Mode of Identification 
Number identified  

(% total identified and 
submitted for histopathology) 

Confirmed to be lymph nodes 
by histopathology 

(% identified) 
Identified by Lymphoseek 
(Lymphoseek+/BD+ or BD-) 

421 (88.1%) 420 (99.8%) 

Identified by Blue Dye 
(BD+/Lymphoseek + or -) 

323 (67.6%) 322 (99.7%) 

Identified by Both BD and 
Lymphoseek 
(BD+/Lymphoseek+) 

303 (63.4%) 302 (99.7%) 

Identified Only by 
Lymphoseek 
(Lymphoseek+/BD-) 

118 (24.7%) 118 (100%) 

Identified Only by BD 
(Lymphoseek-/BD+) 

17 (3.6%) 17 (100%) 

Identified by Neither 
Lymphoseek Nor BD 

23 (4.8%) 23 (100%) 
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(Lymphoseek-/BD-) 
Total submitted surgical 
specimen 

478 (100%) 477 (99.8%) 

BD: blue dye. +: identified by a particular tracer. 
 

6.6.2 FDA Analysis on NEO3-09 

Similar results were seen with study NEO3-09. Table 6 summaries the FDA analysis on study 
NEO3-09. There are 461 surgical specimens submitted from intra-operative lymphatic mapping 
for histopathology analysis. All but three were confirmed to be lymph nodes by histopathology. 
Therefore Lymphoseek has high positive predicative value for identifying lymph nodes draining 
a site of injection. Lymphoseek identified far more lymph nodes than blue dye in study NEO3-
09. All the identified lymph nodes were also identified by Lymphoseek. There were no lymph 
nodes that were identified by blue dye alone or other means (e.g. palpation) alone. 
 

Table 6: FDA Analysis - Histopathology as the Reference Standard: NEO3-09 

Mode of Identification 
Number identified  

(% total identified and 
submitted for histopathology) 

Confirmed to be lymph nodes 
by histopathology 

(% identified) 
Identified by Lymphoseek 
(Lymphoseek+/BD+ or BD-) 449 (97.4%) 448 (99.8%) 

Identified by Blue Dye 
(BD+/Lymphoseek + or -) 276 (59.9%) 276 (100%) 

Identified by Both BD and 
Lymphoseek 
(BD+/Lymphoseek+) 

276 (59.9%) 276 (100%) 

Identified Only by 
Lymphoseek 
(Lymphoseek+/BD-) 

173 (37.5%) 172 (99.4%) 

Identified Only by BD 
(Lymphoseek-/BD+) 0 0 

Identified by Neither 
Lymphoseek Nor BD 
(Lymphoseek-/BD-) 

0 0 

Total submitted surgical 
specimen 461 (100%) 458 (99.3%) 
BD: blue dye. +: identified by a particular tracer. 
 

6.7 Analysis of Efficacy for Pre-Operative Lymphoscintigraphy 
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The submission states that lymphoscintigraphy data were collected in both of the completed 
pivotal Phase 3 trials, NEO3-05 and NEO3-09. However, these data were not required by either 
of the study protocols, hence preoperative scans were not performed for every study patient. 
Table 7 summarizes the use of preoperative lymphoscintigraphy in NEO3-05 and NEO3-09. 
 

Table 7: Summary of Preoperative Lymphoscintigraphy Utilization 

 
 
Table 8 summarizes hot spot localization rates on a patient level in NEO3-05 and NEO3-09. 
Overall hot spots were located for 94.4% of patients who received lymphoscintigraphy in the two 
Phase 3 studies. 
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Table 8: Summary of Hot Spot Localization Rates by Lymphoscintigraphy 

 
 
Table 9 presents the per patient correlation of lymphoscintigraphy hot spots to in vivo Tc 99m 
Lymphoseek hot lymph node status, by study and by tumor type. In this post-hoc patient level 
analysis, a positive agreement was determined if:  
 

1) a patient had a lymphoscintigraphy hot spot and also was hot in vivo (i.e., the patient had 
≥ 1 lymph node with in vivo gamma counts that met the 3 sigma rule), or  

2) a patient did not have a lymphoscintigraphy hot spot and was also not hot in vivo (i.e., the 
patient had no lymph nodes with in vivo gamma counts that met the 3 sigma rule) 

 
Disagreement categories included: 

1) a patient had a lymphoscintigraphy hot spot but was not hot in vivo, and  
2) a patient did not have a lymphoscintigraphy hot spot but was hot in vivo. 
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6.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

Neoprobe proposes the following labeling dosing recommendation for Lymphoseek: 

Table 10: Neoprobe Proposed Labeling Dosing Recommendations 

The Lymphoseek route of administration differs for cancer types. Table 11 summarizes 
Lymphoseek route of administration used for various cancer types. 
 

Table 11: Tc 99m Lymphoseek Administration by Injection and Cancer Type 

 
 

6.8.1 Subgroup Analysis Based on Post-Injection Time Interval 

Of the 328 patients who had in vivo detection data (patients who underwent surgery with 
intraoperative evaluation of lymph nodes per protocol) in the two phase 3 clinical studies, the 
majority of the patients (288 patients, 87.8%) had same day surgery, and a small number of 
patients (40 patients, 12.2%) had next day surgery. Of note, the vast majority of these 40 patients 
were from NEO3-05. Only 2 of the 40 next day surgery patients were from NEO3-09.  
 
In NEO3-05, the 38 patients who underwent next day surgery received 1 mCi (50 mcg) of 
Lymphoseek injected 12 – 30 hours prior to surgery. The rest of the patients in NEO3-05 had 
same day surgery and received 0.5 mCi (50 mcg) of Lymphoseek injected 15 minutes to 12 
hours prior to surgery. In NEO3-09, the vast majority of patients had same day surgery, and 
received 0.5 mCi (50 mcg) of Lymphoseek injected 30 minutes to 15 hours prior to surgery.  
Two patients from NEO3-09, one with breast cancer and one with melanoma, underwent next 
day surgery, for which they received 2 mCi (50 mcg) of Lymphoseek injected 15-30 hours prior 
to surgery. Table 12 summarizes the study drug dosing regimen in the two phase 3 trials. 
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Table 14: Recommended Injection Volumes for 50 μg Dose of Lymphoseek 

 
 

7 Review of Safety 

Safety Summary 
The safety database for Lymphoseek is small – 531 patients from all the clinical studies 
including 63 patients from the ongoing NEO3-06 study (Table 15). This means that if a 
particular adverse reaction is observed in one patient in the clinical trials, it represents a 0.2% 
incidence rate. The size of the safety population would be inadequate to assess adverse reactions 
occurring at incidence rates below 0.2%. However within this small safety population, observed 
product safety profile appears acceptable. There was no death or adverse drop-outs from 
Lymphoseek. None of the serious adverse reactions were considered related to Lymphoseek. 
Approximately 3% of patients had adverse reactions that were considered related to 
Lymphoseek, including possibly related, probably related, and definitely related. The review 
team paid particular attention to hypersensitivity reactions during in the safety analysis because 
of Lymphoseek’s chemical structure – its backbone dextran is known to cause hypersensitivity 
reactions, including anaphylactic reactions. No systemic anaphylactic or anaphylactoid reactions 
were observed in the clinical studies. Approximately 3% of patients experienced local allergic 
reactions, manifested as rash (1%), erythema (1%), skin irritation (0.4%), pruritus (0.4%), or 
urticaria (0.2%). However these observations were confounded by the comparator blue dye 
(Lymphazurin), which was administered to each patient in the two completed phase 3 clinical 
studies, and Lymphazurin is known to cause hypersensitivity reactions (including anaphylactic 
reactions) in approximately 2% of patients. 
 

7.1 Methods 
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7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

Table 15: Safety Population: Clinical Studies Used to Evaluate the Safety of Tc 99m 
Lymphoseek  

Study Study Phase, Design; 
Cancer Type Objectives 

Safety Patients 
Contributing to the 

ISS Database 
NEO3-A Phase 1, single center, 

four-arm; breast cancer 
PK and Safety 18 

NEO3-B Phase 1, single center, 
four-arm; breast cancer 

PK and Safety 18 

NEO3-C Phase 1, single center, 
four-arm; breast cancer 

PK and Safety 20 

NEO3-01 Phase 2, single-arm; breast 
cancer and melanoma 

PD and Safety 80 

NEO3-05 Phase 3, single-arm; breast 
cancer and melanoma 

Efficacy and Safety 179 

NEO3-09 Phase 3, single-arm; breast 
cancer and melanoma 

Efficacy and Safety 153 

NEO3-06a Phase 3, single-arm; head 
and neck squamous cell 

carcinoma 

Efficacy and Safety 63 

Total Patients in ISS Database 531 
aOngoing study 
PD: pharmacodynamics. PK: pharmacokinetics. 
 
During the NDA review cycle, a phase 3 clinical study, NEO3-06, conducted in patients with 
head and neck cancer, is still ongoing. Neoprobe submitted the 120-day and 240-day safety 
update amendments (at 120 and 240 days after NDA submission) to the NDA from new patients 
enrolled and injected with Tc 99m Lymphoseek from the NEO3-06 trial. The 120-day update 
included 19 new HNSCC patients, and the 240-day update included another 6 new HNSCC 
patients (total 63 patients from NEO3-06) to the integrated safety database.  
 

7.1.2 Categorization of Adverse Events 

The coding dictionary used for mapping investigator verbatim terms to preferred terms was 
MedDRA Dictionary version 12.0. A Lymphoseek-specific “coding dictionary” for mapping all 
adverse event verbatim terms to preferred terms for studies included in the Integrated Summary 
of Safety (ISS) was submitted in the ISS SDTM dataset ae.xpt. The investigator verbatim terms 
(or “reported terms”) are coded AETERM, and the MedDRA preferred terms  (or “dictionary-
derived terms”) are coded AEDECOD in this tabulated dataset. The MedDRA lower level terms 
(or the “modified reported terms” used to obtain the preferred terms) are coded AEMODIFY. 
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7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare Incidence 

The cumulative number of subjects exposed to Tc 99m Lymphoseek in integrated safety 
database, including patients in either the ongoing or completed clinical trials with complete 
safety data, at the time of the review completion is 531 patients. This population includes 
patients with melanoma (228), breast cancer (240), cutaneous HNSCC (6), and intraoral HNSCC 
(57).  
 

7.2 Adequacy of Safety Assessments 

The safety database for Lymphoseek is small. Data from a total of 531 patients contributed to a 
pooled safety database; the integrated safety analysis of the pooled data is presented in the 
Integrated Summary of Safety (ISS). Enrolled patients in these studies included patients with 
breast cancer, melanoma, and head and neck squamous cell cancer (HNSCC). Table 16 
summarizes patient age and tumor type in the Lymphoseek safety population. 
 

Table 16: Cumulative Subject Exposure to Investigational Drug from Ongoing and 
Completed Clinical Trials by Age and Tumor Type 

 
 

7.3 Major Safety Results 

7.3.1 Deaths 

No deaths occurred during any clinical study. 
 

7.3.2 Nonfatal Serious Adverse Events 

Table 17 presents the number and percent of patients with serious adverse events, by system 
organ class and preferred term.  
 
The SOC most frequently associated with SAEs (≥ 3 patients) were: 
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• Cardiac disorders (four patients: one melanoma patient each experienced bradycardia, 
myocardial infarction, or tachycardia; one cutaneous HNSCC patient with atrial 
fibrillation) 

• Gastrointestinal disorders (three patients: one melanoma patient experienced, 
intraabdominal hematoma, one melanoma patient experienced nausea and vomiting, and 
one intraoral HNSCC patient experienced tongue hemorrhage) 

• Infections and infestations (six patients: three melanoma patients experienced cellulitis; 
two breast cancer patients, one with cellulitis and one with herpes zoster ophthalmic; and 
one intraoral HNSCC patient with wound infection) 

• Injury, poisoning and procedural complications (three patients: one melanoma patient 
with seroma, one breast cancer patient with vascular injury, and one intraoral HNSCC 
patient with arterial injury) 

• Respiratory, thoracic, and mediastinal disorders (four patients: one melanoma patient 
with asthma; one breast cancer patient with pneumothorax; and two intraoral HNSCC 
patients, one with acute respiratory failure and one with atelectasis) 
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Table 17: Cumulative Summary Tabulations of Serious Adverse Events (SAEs) in the 
Lymphoseek Integrated Safety Database  
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All SAEs resolved, and no patients were withdrawn due to an SAE or AE. No SAEs were 
considered to be related to Tc 99m Lymphoseek. 
 

7.3.3 Dropouts and/or Discontinuations 

No drug-related AEs led to drop-outs. 
 

7.3.4 AEs of Special Interest 

Because of known anaphylactic reactions over dextran, which serves as a backbone in 
Lymphoseek, AEs were reviewed for potential allergic or hypersensitivity reactions. These AEs 
were selected prospectively to include rash, hives/urticaria, pruritus/itching, anaphylaxis, 
hypotension, and skin irritation or reaction. A small number of patients experienced AEs of 
special interest, and most were patients with melanoma or breast cancer. 
 

Table 18 Number and Percent of Patients with Adverse Events of Special Interest, by 
System Organ Class and Preferred Term 

 

 
a Adverse events coded with MedDRA Coding Dictionary Version 12.0. 
b MedDRA terms searched for rash, hypersensitivity, rash, skin irritation, erythema, pruritus, urticaria. 
Abbreviations: HNSCC, head and neck squamous cell carcinoma. 

Reference ID: 3159829



 

42 

 
Reviewer's comments: Approximately 3% of patients had local allergic reactions, as manifested 
by rash, erythema, skin irritation, urticaria, and pruritus. No systemic anaphylactic or 
anaphylactoid reactions were reported in the relatively small safety population of 531 patients. 
In the two completed phase 3 studies (NEO3-05 and NEO3-09), each patient was administered 
both Lymphoseek and the blue dye (Lymphazurin). According to the Lymphazurin label, 
hypersensitivity reactions (including anaphylactic reactions) occur in approximately 2% of 
patients receiving the drug. Therefore it is difficult to attribute the observed local allergic 
reactions to Lymphoseek alone. 
 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

Table 19 summarizes adverse reactions possibly, probability, or definitely related to 
Lymphoseek, arranged by System Organ Class (SOC) and Preferred Term (PT). Overall 
approximately 3% of patients had adverse reaction(s) related to Lymphoseek. The three System 
Organ Classes mostly involved are: Administration Site Conditions (1%), Nervous System 
Disorders (1%), and Musculoskeletal and Connective Tissue Disorders (0.8%). The three most 
common adverse reactions in Preferred Term are injection site irritation (0.8%), headache 
(0.4%), and neck pain (0.4%). 
 

Table 19 Number and Percent of Patients with Adverse Events, Relationship to Tc 99m 
Lymphoseek = Possibly, Probably, or Definitely, by System Organ Class and Preferred 
Term 
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8 Postmarket Experience 

 
Not applicable for this New Molecular Entity.
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9 Appendices 

9.1 Advisory Committee Meeting 

Since there are already two other products on the market for similar indications, the Division 
decided not to hold an advisory committee meeting for the application. 
 

9.2 Draft DMIP Consultation Report to ORP on the MSMB Capital Citizen Petition 

The following is a draft consult report completed by the primary clinical reviewer on the MSMB 
Capital Citizen Petition. At the time the Lymphoseek primary clinical review is due in DARRTS 
based on 21st century review timeline (July 16, 2012), the draft consult report has not been 
reviewed by division upper management. In subsequent weeks the draft consult report will be 
reviewed and revised by division directors and office directors, and an official copy of the 
finalized DMIP consultation report to ORP on the citizen petition will be checked in DARRTS 
separately. 
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1 

NDA/BLA Number: 202207 Applicant: Lymphoseek Stamp Date: August 10, 2011 

Drug Name: Lymphoseek NDA/BLA Type: 505(b)(1)  

 
On initial overview of the NDA/BLA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
X   eCTD 

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? 

X    

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

X    

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

X    

6. Is the clinical section legible so that substantive review can 
begin? 

X    

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? 

X   Draft labeling is in 
PLR format. 

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

X    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

X    

11. Has the applicant submitted a benefit-risk analysis for the 
product? 

 X  The Clinical 
Overview contains a 
section on Benefits 
and Risks Conclusions 
(2.5.6), which lists 
benefits and risks of 
the product. No other 
benefit-risk analysis 
included.  

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

   505(b)(1) 

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)? 
Study Number: 
      Study Title: NEO3-A, NEO3-B 
    Sample Size:    24 in each study         Arms: 4 
Location in submission: Module 5.3.3.2.1, 5.3.3.2.2 

X   NEO3-A enrolled 24 
patients with breast 
cancer and tested 4, 
20, 100 μg dose of 
Lymphoseek. NEO3-
B enrolled 24 patients 
with melanoma and 
tested 20, 100, 200 μg 
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 Content Parameter Yes No NA Comment 
current worldwide knowledge regarding this product? 

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

  X  

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

X   Safety population of 
the application = 506 
(including the 38 
patients from the 
ongoing NEO3-06 
study), which is small 
and represents the 
bare minimum safety 
population 
requirement.  

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

 X  Can request for this in 
the filing letter. 

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

X   NME and a new class 
chemically by itself 

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? 

  X No deaths in patients 
given Lymphoseek. 
No adverse dropouts. 

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

X   Progress report of the 
ongoing study NEO3-
06 submitted with the 
NDA; its available 
safety data (safety 
population = 38) 
included in the ISS. 

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
X   Requested full 

pediatric waiver 
ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
  X  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

  X The vast majority of 
study centers and 
subjects are in the 

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 

Reference ID: 3028706



CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement 

File name: 5_Clinical Filing Checklist for NDA_BLA or Supplement 010908 
4 

 Content Parameter Yes No NA Comment 
U.S. 

DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
X    

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? 

X    

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

X   The sponsor submitted 
the missing efficacy 
analysis datasets as an 
amendment to the 
NDA on 10/7/2011 
(Sequence No. 3) 

34. Are all datasets to support the critical safety analyses 
available and complete? 

X    

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

  X  

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

X    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

  X  

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

X   List of IRB and 
sample consent forms 
included 

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? _Yes_______ 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
1) Provide an integrated summary of the risk and benefit assessment. While Module 2.5 Clinical 
Overview includes a section on risk benefit conclusions, the technical sections of the application 
lack an integrated summary of the risk and benefit assessment as defined under 
21CFR314.50(d)(5)(viii) - “an integrated summary of the benefits and risks of the drug, including 
a discussion of why the benefits exceed the risks under the conditions stated in the labeling”.  
 
2) Provide the coding dictionary used for mapping investigator verbatim terms to preferred terms. 
The “coding dictionary” consists of a list of all investigator verbatim terms used in safety 
reporting and the preferred terms to which they were mapped. 
 
Brenda Ye, M.D.       10/13/2011 
Reviewing Medical Officer      Date 
 
Alex Gorovets, M.D.       10/13/2011 
Clinical Team Leader       Date 
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