
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 

APPLICATION NUMBER: 

  
204630Orig1s000 

 
 

RISK ASSESSMENT and RISK MITIGATION 
REVIEW(S) 













 
6

Retrospective Study Report (PVP-2013001 under IND 118-156) regarding use of 
 Injection, 0.5%, for the treatment of acquired methemoglobinemia 

- May 27, 2014: Information Request (IR) from Clinical Pharmacology that the 
applicant provide justification for the statement, “Little to no induction of CYP450 
1A2 or 3A4” as relates to enzyme induction in the in vitro CYP inhibition trial. 

- May 28, 2014: The Office of Prescription and Drug Promotion (OPDP) accepted the 
revised proposed proprietary name,  for methylene blue injection (0.5%). 

2.2 Materials Reviewed 
- September 13, 2013: NDA 204-630/SN-008/009,  Injection (0.5% 

methylene blue) that includes a RMP 

- May 28, 2014: NDA 204-630, Pharmacology Toxicology Review,  Injection 
(0.5%, methylene blue) written by Brenda J. Gehrke, Ph.D., C .J. George Chang, 
DVM, M.S., Ph.D., D.A.B.T., Division of Hematology Oncology Toxicology  

- May 28, 2014: NDA 204-630, Pharmacology Toxicology Supervisor Memorandum, 
 Injection (0.5%, methylene blue) written by Haleh Saber, PhD, in the DHP, 

Office of Hematology and Oncology Products (OHOP) 

- June 2, 2014: NDA 204-630, Memorandum written by Amit K. Mitra, Ph.D. through 
Ali AL Hakim, Ph.D., Division Director, Office of New Drugs, Quality Assessment 
(ONDQA), in response to the applicant’s proposal to  

  

3 Overview of Clinical Development Program  
This 505(b)(2) NDA is based on published literature, case reports from poison control 
centers, a compassionate use program, and a comparative PK study conducted in healthy 
human volunteers for efficacy and safety claims.  In all retrospective data collected, 
published literature, and limited prospective study, the primary endpoint was defined as a 
reduction in the level of methemoglobinemia that was considered clinically significant, 
plus resolution of clinical symptoms, if they were initially present. The applicant claims 
efficacy of the proposed MB Injection (0.5 %) formulation based on bioequivalence to 
MB Injection (1%). Efficacy is supported by the following: 

- A prospectively designed clinical study to collect retrospective data on patients with 
clinically significant methemoglobinemia, who were treated with  Injection, 
was conducted as PVP-2013001. Hospitals (where patients were treated with 

Injection) were supplied with a Case Record Form (CRF) to complete or 
the applicant completed the form. This study was resubmitted on April 30, 2014 (and 
is currently under DHP review) as a retrospective chart review of 12 subjects treated 
with MB for methemoglobinemia.10 

- Compassionate use program for  Injection in France, PVP-2013002. 

                                                 
10 Comments from the Clinical Pharmacology Reviewer noted insufficient details in case report forms, 
missing analysis of AEs, vital signs, laboratory data, and lacked documentation of Investigation Review 
Board (IRB) oversight. 
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- Collected limited data from various country-specific poison control centers including 
the American Association of Poison Control Centers (AAPCC) on the use of MB in 
the treatment of methemoglobinemia (applicant acknowledged that it was difficult to 
find actual patient records).  

- Data collection study conducted before EU approval of Proveblue Injection.  

- EU Poison Control Center data on acquired cases of methemoglobinemia, PVP-
2013003 

- Published literature on MB injection (poison control center and published literature 
involved only MB 1%. Proveblue Injection 0.5% only approved in 2010, MB 1% 
USP was all that was available worldwide).  

- Study CA14665 based on advice received from the Clinical Pharmacology (during 
the April 30, 2014 teleconference). The Division agreed to a single-dose, comparative 
PK study to evaluate the Provepharm drug product (0.5%) compared to a MB drug 
product (1%) currently on the US market. Provepharm plans to use MB from 
American Reagent (Luitpold Pharmaceuticals, Inc) as the comparator. The estimated 
availability of this required clinical study report is (3 - 5 months from a start in July 
2014), October to December 2014.  

For complete review of the efficacy analysis of Methylene Blue Injection 0.5%, refer to 
the Clinical Review for NDA 204-630 that is currently pending from Donna Przepiorka, 
MD, DHP. 

Safety
The primary safety data for  Injection are provided from 39 patients (25 adults 
and 14 children) on 57 occasions. In addition to 12 cases (31%) treated for acquired 
methemoglobinemia in study PVP-2013001, there were 27 patients (69%) treated in 
France for off-label indications for ifosfamide, the treatment of prophylaxis for 
ifosfamide11-induced encephalopathy (PVP-2013002). 

According to the applicant, in study PVP-2013001, there were no adverse events (AEs) 
reported in the 12 patients studied. In study PVP-2013002, there were no adverse events 
(AEs) reported for the 39 cases identified. There were no cases of electrocardiogram 
abnormalities (QT/QTc prolongation) with MB though this is a known risk with MB 
therapy.  There were 3 children treated with  Injection in this limited study. 
There was 1 newborn (6-days old) who received one dose of 1 mg/kg and 2 children > 3 
months of age (1 and 2 years old, each) who received a dose of 2 mg/kg. Though these 3 
patients are reported to have received unsatisfactory outcomes, no AEs were reported. 

Supportive Clinical Safety: 

- Phase 1 Clinical Study AA98923 conducted by Luitpold Pharamceuticals with MB 
Injection 1%. There were no deaths, serious adverse events (SAEs) or 
discontinuations due to AEs reported in this study. One patient experienced increased 

                                                 
11 Ifosfamide (an alkylating agent) used in combination with other medications to treat cancer of the 
testicles that has not improved or that has worsened after treatment with other medications or radiation 
therapy.  
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alanine aminotransferase (ALT) and one patient experienced tachycardia, both events 
resolved. All post-dose QTc intervals remained below 450 msec. The most frequently 
reported AEs were infusion site pain, mild nausea, dizziness, feeling hot, infusion site 
pruritus, and muscle spasms. These events are consistent with MB labeling.  

- AAPCC data from a total of 1,220 cases. Notable, there were 19 cases of renal failure 
recorded. One of the 19 case resulted in a death not causally linked to MB treatment. 

      Note: Methylene blue is predominantly eliminated by the kidneys. As cited by the   
Agency in the RTF letter, the applicant has been asked to submit organ impairment 
(eg, renal) studies conducted with the proposed product. 

- EU Poison Centers data (PVP-2013003), case records of MB therapy were difficult to 
obtain. 

- Published literature on the use of MB injection: 

In one retrospective study (Deutsch 2008, NDA in GS, Module 2.7.4 Clinical Safety, 
p 13/52), 27 patients with methemoglobinemia induced by amyl nitrite (or “poppers”) 
were treated with MB IV. No serious AEs were reported. Symptoms such as chest 
pain, dyspnea, anxiety, shaking, hypertension and mild change in skin color (not to be 
confused with cyanosis) were reported. The symptoms of discomfort were linked to 
use of excessive doses of MB and/or injections that were administered too rapidly.  

In one retrospective study (Guay 2009, NDA in GS, Module 2.7.4 Clinical Safety, p 
13/15), there was one AE attributed to MB reported from 155 patients treated with 
MB IV alone or in combination with ascorbic acid, oral IV or IM. Hemolysis was 
reported in a one-day old newborn who received a single dose of 1 mg/kg.  

- Periodic Safety Update Reports (PSURs): One serious AE was reported with 
Injection as Mallory-Weiss syndrome. A causal association was not 

established with MB Injection.  

The safety profile for IV MB is characterized with the most common adverse reactions 
being nausea, abdominal and chest pain, headache, dizziness, tremors, anxiety, confusion, 
dyspnea, tachycardia, hypertension, formation of methemoglobinemia (with MB doses 
that are too high), and hyperhidrosis. Blue coloration of the urine, feces, and saliva can 
occur. Methylene blue may cause a blue discoloration to the skin which may hinder the 
diagnosis of cyanosis.12  

For complete review of the clinical safety analysis of Methylene Blue Injection 0.5%, 
refer to the Clinical Review for NDA 204-630, pending from Donna Przepiorka, MD, 
DHP.  

3.2  Discussion 
Methylene Blue Solution is in the pharmacologic class of an oxidation reduction agent 
and is, currently, not supported by a licensed formulation under an FDA approved NDA. 
This 505(b)(2) application is submitted to establish the first NDA for a MB Injection as a 
0.5% solution.  
                                                 
12 Therapeutic Drugs 1999; Martindale 2007 
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APPENDIX: 

Section A.  Known Etiologies of Acquired Methemoglobinemia 
Medications 
Benzocaine 
Chloroquine 
Dapsone 
EMLA (eutectic mixture of local anesthetics) topical anesthetic (lidocaine 2% and prilocaine 2.5%) 
Flutamide 
Lidocaine 
Metoclopramide 
Nitrates 
Nitric Oxide 
Nitroglycerin 
Nitroprusside 
Nitrous oxide 
Phenazopyridine 
Prilocaine 
Riluzole 
Silver nitrate 
Sodium nitrate 
Sulfonamides 

Medical Conditions 
Pediatric gastrointestinal infection, sepsis 
Recreational drug overdose with amyl nitrate ”poppers”)  
Sickle cell disease-related painful episodes

Miscellaneous 
Aniline dyes (in addition, in aniline teething gels) 
Fume inhalation (automobile exhaust, burning of wood and plastics) 
Herbicides 
Industrial chemicals: nitrobenzene, nitroethane (found in nail polish, resins, rubber adhesives) 
Pesticides 
Gasoline octane booster 

Reference: Ash-Bernal R, Wise R, Wright SM: Acquired Methemoglobinemia, Medicine 83:265-273, 2004 

Section B. Summary of Deficiencies in the RTF Letter (dated October 11, 2012) 
Clinical  

1. The NDA does not include any adequate and well-controlled clinical trials using 
the proposed product. The applicant submitted one analysis of reports to the 
American Association of Poison Control Centers and four publications, none of 
which confirm to the requirements as described in 21 CRF 314.126, 
characteristics of an adequate and well-controlled clinical trial. 

2. The NDA does not include quantitative analyses that support your efficacy and 
safety claims. 

a. The applicant has not established the endpoint denoting a clinical benefit 
or a surrogate reasonably likely to predict a clinical benefit using the 
proposed dose-schedule of the proposed product. 
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