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ADDENDUM II to Clinical Review, dated 02/22/17:

On 24 May 2016, FDA issued a Tentative Approval (TA) notice to the Applicant, Xellia Pharmaceuticals 
ApS, for approval via the NDA 505(b)(2) pathway, for an alternative formulation of voriconazole sterile 
lyophilized powder for injection (I.V.), 200-mg.  The applicant, who originally submitted their 505(b)(2) 
application on 24 July 2015, intended to rely on the Agency’s findings of efficacy and safety for Pfizer’s 
VFEND® (voriconazole) for injection, for intravenous use (NDA 021267) in support of their 
Voriconazole for injection formulation (NDA 208562).  The applicant’s voriconazole formulation is 
similar to Pfizer’s reference listed drug (RLD), VFEND® I.V. (voriconazole) for Injection in all aspects 
except in its use of the excipient hydroxypropyl β-cyclodextrin (HPβCD) .  
Pfizer’s VFEND® uses sulfobutylether β-cyclodextrin (SBEβCD).

While Xellia continues to rely on the Agency’s findings of efficacy and safety for Pfizer’s VFEND® 
(voriconazole), they also informed FDA that they are relying on SPORANOX® (itraconazole) Injection 
(NDA 020966) as a listed drug for the safety of HPβCD in patients with renal impairment.  Xellia notified 
FDA that they issued a patent certification notice, on May 23, 2016, to Janssen Pharmaceuticals, the 
applicant for SPORANOX® Injection (NDA 020966).  Despite having discontinued production of 
SPORANOX® Injection, Janssen Pharmaceutica maintains patent and exclusivity rights to this product 
until June 2019.  Xellia previously issued a patent certification letter to Pfizer for the RLD VFEND®.

Briefly, on 21 May 2016, Xellia amended NDA 208,562 to include a Paragraph IV certification against 
U.S Patent No. 6,407,079 assigned to Janssen Pharmaceutica for right of reference to the HPβCD.  On 29 
June 2016, Janssen subsequently filed suit against Xellia alleging infringement of U.S. Patent No. 
6,407,079 resulting in a 30-month stay of approval under FDCA 505(c)(3)(C).  On 22 December 2016, 
the District Court of Delaware dismissed Janssen’s lawsuit against Xellia stating, “All claims, 
counterclaims, and affirmative defenses between Plaintiff and Xellia which have been or could have been 
asserted in this action are dismissed with prejudice” and “[t]he 30-month stay of approval for New Drug 
Application No. 20-8562 pursuant to 21 U.S.C. §355(c)(3)(C) is hereby terminated.”

Having received a final judgment in their favor, on 06 January 2017, the Applicant, Xellia, re-submitted 
“Request for Final Approval” for NDA 208,562.  Included in their re-submission is updated Patent 
Information, updated labeling, and updated chemistry, manufacturing and controls data (CMC).  Please 
see the CMC review for further details on CMC updates. 
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CLINICAL REVIEW
Application Type New Drug Application (NDA) 505(b)(2)
Application Number(s) NDA 208,562
Applicant Xellia Pharmaceuticals ApS
Established Name Voriconazole
Referenced Licensed Drug VFEND® (voriconazole) for injection, for intravenous use by Pfizer
Priority or Standard Standard
Formulation(s) Lyophilized powder for solution for injection
Dosing Regimen Voriconazole for Injection, 200-mg
Applicant Proposed 
Indication(s)/Population(s)

Treatment of:
• invasive aspergillosis; 
• candidemia (nonneutropenics) and disseminated candidiasis in 

skin, abdomen, kidney, bladder wall, and wounds;
• serious infections caused by Scedosporium apiospermum and 

Fusarium species including Fusarium solani, in patients 
intolerant of, or refractory to other therapy

Submit Date(s) 24 July 2015
Received Date(s) 24 July 2015
PDUFA Goal Date 24 May 2016
Division/Office Division of Anti-Infective Products (DAIP)/ 

Office of Antimicrobial Products (OAP)
Reviewer Name(s) Caroline J. Jjingo, MD, MPH
Medical Team Lead Thomas Smith, MD
Review Completion Date April 21, 2016
(Proposed) Trade Name N/A
Recommendation on 
Regulatory Action Approval
Recommended 
Indication(s)/Population(s) 
(if applicable)

Treatment of:
• invasive aspergillosis; 
• candidemia (nonneutropenics) and disseminated candidiasis in 

skin, abdomen, kidney, bladder wall, and wounds; 
• serious infections caused by Scedosporium apiospermum and 

Fusarium species including Fusarium solani, in patients 
intolerant of, or refractory to other therapy
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Voriconazole is a lipophilic poorly water soluble drug characterized by nonlinear pharmacokinetics, high 
inter-individual pharmacokinetics, and hepatic elimination.  A 200-mg vial of VFEND® for Injection 
lyophilized powder contains 3,200-mg of SBEβCD, which amounts to 10-mg/mL of voriconazole and 
160-mg/mL of SBEβCD upon reconstitution (Pfizer VFEND® (voriconazole) U.S. Prescribing 
Information Feb 2015).  In comparison, a 200-mg vial of Xellia’s Voriconazole for injection also contains 
3,200-mg of HPβCD and upon reconstitution amounts to 10-mg/mL of voriconazole and 160 mg/mL of 
HPβCD (Please see Table 1).

Table 1:  Comparison of Xellia Formulation with VFEND Injection 200-mg  

the dosage form and strength of Xellia’s proposed voriconazole 
product will be equivalent to VFEND® powder for solution infusion.  Although the molar concentrations 
between these two excipients differ, the applicant indicates that both formulations  

  

 

CMC
(Module 2 Section 2.3 Abbreviated Quality Overall Summary)
(Module 2 Section 2.7.1 Summary of Biopharmaceutic Studies and Associated Analytical Methods) 

Voriconazole for Injection is to be supplied as a sterile, lyophilized powder, single dose vial (200-
mg/vial) with a target fill volume of  mL per vial (Section 2.7.1 page 1 of 12).  The lyophilized 
powder is described as a white to off-white cake or powder which is contained in a clear vial with a 
rubber stopper and aluminum seal white red plastic flip off button.  Voriconazole for Injection’s 
lyophilized powder contains 200-mg voriconazole and 3,200-mg hydroxypropyl β-cyclodextrin, as does 
the RLD.  After reconstitution with Water for Injection, a clear, colorless solution is obtained, a solution 
which contains 10-mg/mL of Voriconazole, USP and 160-mg/mL of the substituted β-cyclodextrin 
vehicle (Section 2.3. P page 19 of 81).  The applicant informs the Agency that their voriconazole 
formulation will contain HPβCD in the same quantity and concentration of product as the quantity and 
concentration of SBEβCD in the RLD VFEND®.  
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Clinical Microbiology (Module 2 Section 2.6.2 Pharmacology Written Summary)
The applicant conducted an in vitro study comparing the antifungal activity of their voriconazole 
formulation against Pfizer’s RLD VFEND® obtained from UK (2 batches) and US (2 batches) 
manufacturers.  Under identical experimental conditions, the applicant simultaneously performed 11 tests, 
to determine the mean inhibitory concentrations (MIC) of these 3 voriconazole finished products (2 
VFENDs and 1 from the applicant) against 3 Candida strains (Candida albicans ATCC 90028, Candida 
krusei ATCC 22019 and Candida parapsilosis ATCC 6258).  From this data, the applicant concluded that 
the antifungal activity against the RLD and their drug product was “fully comparable . . . when tested 
against [three] Candida quality control strains (Report No. 13/2012) (page 1 of 1).”

No additional new clinical microbiology information was included in the application, as the applicant 
intends to solely rely on any information that had been previously described in the approved RLD product 
application.

Clinical/Statistical-Efficacy (Module 2 Section 2.7.3 Summary of Clinical Efficacy)
The applicant did not conduct any original clinical efficacy studies in support of this NDA.  “Xellia is 
relying on the findings of safety and efficacy for the Reference Listed Drug VFEND® (voriconazole) for 
injection (NDA 021267) (page 1 of 1).”

Safety (Module 2 Section 2.6.6 Toxicology Written Summary)
The applicant intends to rely on safety data from several other previously FDA-approved products 
containing the excipient HPβCD, such as intravenous itraconazole (SPORANOX®, NDA 020966), in 
support of HPβCD’s safety.  SPORANOX® (itraconazole) Injection is an antifungal indicated for the 
treatment of several fungal infections in both immunocompromised and non-immunocompromised 
patients and for empiric therapy of febrile neutropenic patients with suspected fungal infections.  
“SPORANOX® (itraconazole) Injection is a sterile pyrogen-free clear, colorless to slightly yellow solution 
for intravenous infusion.  Each mL contains 10 mg of itraconazole, solubilized by hydroxypropyl-β-
cyclodextrin (400 mg) as a molecular complex, . . . SPORANOX® Injection is packaged in 25 mL 
colorless glass ampules, containing 250 mg of itraconazole, the contents of which are diluted in 50 mL 
0.9% Sodium Chloride Injection, USP (Normal Saline) prior to infusion.  When properly administered, 
contents of one ampule will supply 200 mg of itraconazole (Janssen Pharmaceuticals SPORANOX® 
(itraconazole) U.S. Prescribing Information, revised March 2009, page 2)” and 8,000 mg of HPβCD.
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Table 4: Sporanox and Xellia’s Voriconazole for Injection Exposure Comparisons of 
Hydroxpropyl-β-cyclodextrin (page 3 of 7)

The SPORANOX® (itraconazole) Injection prescribing information provides a warning which conveys  
“SPORANOX® (itraconazole) Injection contains the excipient hydroxypropyl-β-cyclodextrin which 
produced pancreatic adenocarcinomas in a rat carcinogenicity study.  These findings were not observed in 
a similar mouse carcinogenicity study.  The clinical relevance of these findings is unknown.”  The 
SPORANOX® (itraconazole) Injection label also cautions, “The excipient hydroxypropyl β-cyclodextrin 
is eliminated through glomerular filtration.  Therefore, SPORANOX® IV is contraindicated in patients 
with severe renal impairment (defined as creatinine clearance below 30-mL/min).”  The label further 
states “Following a single intravenous dose of itraconazole 200 mg, clearance of hydroxypropyl-β-
cyclodextrin was reduced in subjects with mild, moderate, and severe renal impairment, resulting in 
higher exposure to hydroxypropyl-β-cyclodextrin; in these subjects, half-life values were increased over 
normal values by approximately two-, four-, and six-fold, respectively.  In these patients, successive 
infusions may result in accumulation of hydroxypropyl-β-cyclodextrin until steady state is reached. 
Hydroxypropyl-β-cyclodextrin is removed by hemodialysis (Janssen Pharma SPORANOX® 
(itraconazole) U.S.P.I., pages 4, 9).”

Telavancin (VIBATIV®, NDA 022110) for injection, FDA approved in 2009, is a lipoglycopeptide 
antibacterial indicated for use in adult patients with complicated skin and skin structure infections (cSSSI) 
and hospital-acquired and ventilator-associated bacterial pneumonia (HABP/VABP).  Telavancin comes 
in 250-mg vials and 750-mg vials and contains HPβCD as an excipient, (2500-mg of HPβCD and 7500-
mg of HPβCD, respectively).

Table 4 Vibativ and Xellia’s Voriconazole for Injection Exposure Comparisons of Hydroxypropyl-
β-Cyclodextrin (page 4 of 7)
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(April 24, 2015 Pre-NDA preliminary meeting responses and May 13, 2015 email communication from 
Naseya Minor).

In accordance with the Agency’s request, the applicant conducted a PubMed literature search using the 
keyword voriconazole, to “identify literature reporting safety findings associated with voriconazole use” 
since August 2014, since the relevant literature was reviewed for the VFEND® label revision in February 
2015 (page 2 of 47).  Their search yielded a total of ten relevant safety-related articles, published study 
reports, retrospective reviews or case reports pertaining to such expected adverse events as periostitis due 
to fluorosis, toxic epidermal necrolysis, and cutaneous squamous cell carcinoma.  In addition, they 
identified two studies in which the concentrations of voriconazole plasma levels were elevated in the 
setting of inflammation.  Another study reported an instance of “immune reconstitution inflammatory” in 
neutropenic patients with invasive pulmonary aspergillosis treated with voriconazole, a finding 
purportedly not uncommon in such situations.  

Several publications identified drug-drug interactions (DDI) between voriconazole and other medications, 
including interactions between fentanyl and voriconazole and voriconazole and the HIV ART 
combination of darunavir-ritonavir.  These DDIs are already included in the VFEND® label.  They 
additionally noted an interaction between voriconazole and flucloxacillin that resulted in sub-therapeutic 
voriconazole drug levels.  A retrospective analysis identified a possible association between muscle 
weakness in 11 patients treated concomitantly with voriconazole and corticosteroids.  

The sponsor concluded that they identified no new safety signals which, in their estimation, would 
warrant a modification to the pre-existing approved VFEND® label.  

Medical Reviewer
In March 2016, the medical reviewer conducted a PubMed/MeSH search using the MeSH search criteria 
(“Voriconazole”/“adverse events” [MeSH]) OR (“Voriconazole/toxicity” [MeSH]) and the restrictions 
“human” and “English language.”  This search yielded a total of 41 publications.  Applying the 
publication date restriction of 01 October 2014 to 31 March 2016, the search was further narrowed to 25 
publications.  These dates were selected to be inclusive of the time period shortly before and a year after 
the most recently approved 3 February 2015 VFEND® label.  Of these 25 publications, the two most 
commonly cited safety related topics included voriconazole-induced periostitis (6 publications) and 
voriconazole-induced squamous cell carcinomas (5 publications).  There was one article addressing 
voriconazole associated alopecia and nail changes.  Other publications pertained to drug-drug 
interactions, such as those between voriconazole and sirolimus, and voriconazole and everolimus.  
Applying the “clinical trials filter” to the above-outlined search criteria yielded four publications.  Each of 
these publications was reviewed for adverse events; however, none of these studies identified new safety 
AEs.  Identified AEs included such well-known voriconazole related AEs such as:  hepatobiliary 
disorders (hyperbilirubinemia, abnormal hepatic function), eye disorders (visual impairment, 
photophobia, reduced visual acuity, etc.), and psychiatric disorders (hallucinations including visual 
hallucinations and agitation), all of which are included in the most recent iteration of the VFEND® USPI 
from 3 February 2015. 

The medical reviewer additionally subscribed to PubMed Alerts; however, the reviewer found no new 
articles with concerning safety signals. 
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