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1. Introduction

Carbamazepine (CBZ) is a sodium channel blocking antiepileptic drug (AED) that has been 
approved and marketed for over 4 decades.  It is indicted for partial onset and generalized 
tonic-clonic seizures.  Its seizure indication reads as follows:
 

1. Partial seizures with complex symptomatology (psychomotor, temporal lobe). Patients with these 
seizures appear to show greater improvement than those with other types.
2. Generalized tonic-clonic seizures (grand mal).
3. Mixed seizure patterns which include the above, or other partial or generalized seizures. Absence 
seizures (petit mal) do not appear to be controlled by Tegretol (see PRECAUTIONS, General).

It also has a non-seizure indication for the treatment of Trigeminal Neuralgia. 

It is presently only available as an oral formulation (tablet/capsule and oral solution, 
immediate and extended release).  Because of its high hydrophobic properties, the 
establishment of an intravenous formulation is difficult.  However with the development of the 
solubilizing agent, sulfobutylether beta-cyclodextrin sodium salt (SBECD, Captisol®), it is 
now possible to create a solution of CBZ that can potentially be used for intravenous 
administration. This strategy has been used in a number of marketed drugs with similar 
solubility profiles, including VFEND®, GEODON®, ABILIFY®, NEXTERONE®, and 
KYPROLIS.  The development of an intravenous formulation of CBZ is a substantial advance 
in therapeutics, as patients on oral CBZ who are incapable of oral administration will be able 
to receive intravenous replacement of CBZ, rather than having to switch to another intravenous 
anticonvulsant; a maneuver that places the patient at a risk for toxicity or breakthrough 
seizures. Other anticonvulsants, with indications similar to CBZ, that are available as an 
intravenous formulation include levetiracetam, phenytoin, lacosamide and valproic acid.

2. Background

This 505(b)(2)  NDA was initially submitted on 12/23/13 for review under the proprietary 
name of Carbella. 

The determination of efficacy was based studies on an analyses that demonstrated similar 
bioavailability to the RLD, Tegretol.  OCP concluded that the data was sufficient to approve 
the product.   These studies indicated the intravenous dosing should be administered in equally 
divided doses over a period of 30 minutes every 6 hours at a total daily dose that is 70% of the 
oral dose so as to provide similar exposure to that of RLD.  

At the time of the prior review pharm/tox team determined that although the studies were not  
fully adequate, they has no objection to approval, particularly since the CBZ in Carbella and in 
oral the marketed oral formulations have similar bioavailability in patients.  No additional 
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information was requested.   Dr. Freed, the Pharm/Tox team leader, did not recommend any 
PMRs

While the safety of this product was based upon information provided in the proprietary labels 
for carbamazepine and the demonstration of similar bioavailability, the product uses a unique 
formulation containing a solubilizing agent and a new route of administration that required 
additional data to further inform the agencies decision on safety.  In his original review Dr. 
Dinsmore, the medical officer, reviewed a total of 203 unique patients were studied in two 
principal studies, with 43 patients receiving a 30-minute infusion, 160 patients receiving 15-
minute infusion and a very small number whom received even more rapid infusions.  He 
determined that there was an adequate demonstration of safety provided for approval.  Minor 
changes were noted in renal function markers.  While these were of uncertain significance, 
with the knowledge that SBECD remains a potential renal risk, it was decided to include this 
information in the label.  Dr. Dinsmore agreed to approval. In the final decision, following 
discussions with Dr. Dinsmore, the clinical team had no PMRs. Moreover, although the studies 
were performed wholly in adults, because of its orphan indication, there were no PREA 
requirements. 

The submission, however, received a complete response because of product quality issues.  
Thus, the CR letter noted the following deficiencies (language transcribed from the 10/23/14 
CR letter):

 You have not provided the requested critical extractables data from storage of the drug product 
admixtures in diluent bags. You need to provide the extractable data from the drug product admixtures in 
diluent bags with a safety evaluation of the exposure levels to the extractable components.

 Your proposed acceptance limit of no more than  mOsm/kg for osmolality of the drug product at 
release and shelf-life is not acceptable considering: a) the statement that osmolality of the drug product is 
around  mOsm/kg (Section 3.2.P.2.3 of Pharmaceutical development) and b) you have not provided 
osmolality data for any of the drug product batches except for commercial scale development batch 
#921921. We recommend that you set the acceptance limit for the osmolality of the drug product based 
on observed levels of the drug product osmolality and provide sufficient data that scientifically justify 
the acceptance limit for osmolality of the drug product.

Additionally, we acknowledge that you intend to submit the root-cause investigation report for commercial 
scale development batch #921921 when you respond to the application deficiencies.

The proprietary name at the time of the CR letter was found acceptable, but the Sponsor was 
requested to resubmit the name at the time of this resubmission (See below).   

A tentative label was negotiated at the time of the CR action and was included in the CR 
action letter. 
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3. CMC/Device 

Those involved with the CMC review is presented in the below table, which was transcribed 
from that review:

Quality Review 
Team

DISCIPLINE REVIEWER BRANCH/DIVISION
Drug Substance N/
Drug Product Andrei Ponta Branch 1/DNDP 1/ONDP

Proce N/
Microbiology N/

Facilit Viviana Matta/Ruth Branch 1/DIA/OPF
Biopharmaceutics N/

Regulatory 
Business

 

Dahlia A. Woody Branch 1/DRBPM1/OPRO

Application Technical Martha Heiman Branch 1/DNDP 1/ONDP
Laboratory (OTR) N/

ORA Lead N/
Environmental 

Analysis
N/
A

The CMC review notes that “the firm’s responses to the deficiencies cited in the CR letter 
were evaluated by Andrei Ponta and found acceptable.” Moreover, the CMC review notes that 
the “acceptability of facilities associated with the manufacturing, testing and packaging of 
CARNEXIV was reevaluated by Viviana Matta”…and that “all facilities are recommended for 
approval and an overall Approve recommendation was entered in Panorama on June 2, 2016.”  
There were no PMRs noted. 

4. Nonclinical Pharmacology/Toxicology

No new review was required (see Background Section).  

5. Clinical Pharmacology/Biopharmaceutics 
No new review was required (see Background Section).  

6. Clinical Microbiology 
No new review was required (see Background and CMC/Device Section).  

7. Clinical/Statistical- Efficacy
No new review was required (see Background Section).  
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8. Safety
Dr. Dinsmore performed the review.  This review was limited to the Sponsors recommended 
changes in the label, the base document being a near final FDA edited version provided to 
them in the CR action.  The two most salient points are described below:  

 The Sponsor’s desired to remove adverse reaction of anemia in the table for this 
formulation in section 6.1 because they note that investigators did not considered it 
casually related.  Dr. Dinsmore notes that this was associated with a reduction in 
hemoglobin and added that “mechanism of these anemia and decreased hemoglobin 
events is unclear but a relationship to the IV carbamazepine cannot be dismissed.”  I 
would add that not including adverse event in adverse reaction table is generally not 
based upon the investigator’s attribution of causality.  Of course, in this study such 
conclusions are difficult because of the lack of an iv placebo control.  But, it is not 
inconceivable that changes in fluid balance because of the high osmolalityof the 
formulation  may results in a transient anemia resulting from vascular space dilution. 

 The Sponsor wanted to include specific information on rapid iv infusion.  This data 
constituted a very small percent of adverse event data.  However, knowing the limited 
sample size this may not really be representative of it full safety profile.  Moreover, it 
may provide too much assurance to the safety of this rapid infusion rate. 

Safety was not studied for this product beyond 7 days.  In my previous regarding the safety of 
iv administration beyond this period I noted:

Dr. Dinsmore suggests that a study might be performed as a PMR to examine the safety of this 
drug beyond 7 days.  I would suggest that this may not be necessary if we recommend monitoring 
of renal function and suggest infusion should be limited to seven days.  I do not think there will be 
many patients in the prescribing population who require infusion beyond seven days, but this 
decision can be deferred, as this will be a CR action, and the Sponsor can be requested to provide 
further information as to whether there might be a significant population who would require long 
term exposure.   

Dr. Dinsmore and I had a number of email correspondence (the last dated 9/27/16) describing 
an evaluation of the potential number of patients who might be available for such a study.  
Based upon published data of average time and number of patients requiring ventilation 
support in the US,1  he concluded there would be an insufficient number of patients available 
for recruitment making it difficult to perform such a study. 

1 Prolonged acute mechanical ventilation and hospital bed utilization in 2020 in the United States: implications 
for budgets, plant and personnel planning, Zilberberg , M.D. and  Shorr, A.F.  BMC Health Services Research , 
8:242, 2008. 
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Perhaps more importantly, the label provides information on the limited data available for 
prolonged use and recommends the following:

In section 2.1:
“Patients should be switched back to oral carbamazepine administration at their 
previous total daily oral dose and frequency of administration as soon as possible. The 
use of CARNEXIV for periods of more than 7 days has not been studied.”

Noted in Section 5.3 Impairment of Renal Function:
“… Renal function and electrolytes should be monitored during treatment with 
CARNEXIV [see Dosage and Administration (2.3)]. Patients with renal impairment 
may be at greater risk for an adverse effect of CARNEXIV on renal function, and 
should be closely monitored during CARNEXIV treatment. CARNEXIV should 
generally not be used in patients with moderate or severe renal impairment.

Use of CARNEXIV for periods of more than 7 days has not been studied.”

Considering the above, I believe that the proposed language in the label provides sufficient measures to 
insure the safe administration. 

In the last review by me it was noted that because a single hypertensive bleed was observed in 
a patient associated with treatment (with baseline high blood pressure), that pharmacovigilance 
for blood pressure changes and other cardiac adverse events may be a pharmacovigilance 
issue. Because, however, there was no significant cardiac or blood pressures signal (see my 
prior review) in the study program. Based upon this it has been decided these need not be an 
issue of pharmacovigilance.

 

9. Advisory Committee Meeting 
Not applicable. 

10. Pediatrics

As noted above, although the studies were performed wholly in adults, because of its 
orphan indication, there are no PREA requirements. 

11. Other Relevant Regulatory Issues 

 The Sponsor choose to change the proprietary name of this product from Carbella to 
Carnexiv after they discovered that a medication was recently approved with a similar 
sounding name, Kybella.  Todd Bridges, RPh of DMEPA, notes in a letter (7/8/16) to 
the Sponsor that DMEPA completed the review of the proposed proprietary name 

BMC Health Services Research20088:242
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Carnexiv, and have found it is conditionally (based upon approval of the NDA) 
acceptable. 

 An email communication from the 505(b)(2) Mary Ann Holovac to the PM, H. 
Bullock, on 8/2/16  relayed that “this application is cleared for action (again) from a 
505(b)(2) perspective.”

 In a review by DMEPA (8/10/16) by L. Holmes, PharmD and L. White PharmD, the 
container and carton label was found acceptable

12. Labeling 
See labeling issues noted above.  The final label is still under negotiation at the time of this 
review. 

13. Recommendations/Risk Benefit Assessment 

 Recommended Regulatory Action: Approval

 Risk Benefit Assessment: As noted in my prior review, with the resolution of the 
chemistry issue there is now a favorable benefit/risk ratio with the above 
recommended labeling.

 Recommendation for Postmarketing Risk Evaluation and Management Strategies: 
None required.

 Recommendation for other Postmarketing Requirements and Commitments: No 
Commitments or Recommendations required.
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