CENTER FOR DRUG EVALUATION AND
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APPLICATION NUMBER:

202408Orig1s000
OTHER REVIEW(S)

Memo to File
Date: October 18, 2018
From: Peter P. Stein, M.D. Deputy Director, Office of New Drugs, CDER/FDA
Topic: Approval of NDA 202408
Applicant: Fera Pharmaceuticals, Inc.
Proprietary Name: Avaclyr (acyclovir ophthalmic ointment) 3%
Indication: Treatment of acute herpetic keratitis (dendritic ulcers)
This memo documents my support for proceeding with the approval of NDA 202408, Avaclyr
(acyclovir ophthalmic ointment 3%). This is a 505(b)(2) application referencing two data
sources for approval: an FDA-approved listed drug (i.e., Zovirax topical ointment (5%) under
NDA 18604) and the literature reports of clinical studies evaluating the use of acyclovir 3%
ophthalmic ointment in the treatment of acute herpetic keratitis.
The listed drug relied upon (Zovirax 5% ointment, NDA 18604) was intended to provide support
for the preclinical toxicology of the Fera NDA product. In the Pharmacology/Toxicology review
(filed 5-13-2013), Avaclyr was considered to have acceptable preclinical safety based upon
conclusions from studies of the listed drug under NDA 18604. I will not further comment on the
acceptability of this aspect of the application.
The Fera NDA also referenced five clinical trials published from 1980-1982 that evaluated
acyclovir ophthalmic ointment 3% (that was indicated to be sourced from Burroughs-Wellcome
for most of these trials) in the treatment of acute herpetic keratitis. Acyclovir ophthalmic
ointment 3%, the drug product used in the referenced clinical studies, was not approved in the
U.S., as an NDA was not submitted by the manufacturer, Burroughs-Wellcome. This product
was submitted to EU health agencies and approved by several EU countries as Zovirax
ophthalmic ointment 3%, indicated for the treatment of herpetic keratitis. This drug has been
marketed in these countries for the past several decades. This 505(b)(2) application does not
rely on the EU health agencies’ prior finding of safety and effectiveness for the acyclovir
ophthalmic ointment 3%. Rather, the published studies were discussed in the medical officer,
team leader, and deputy division directors reviews (Dr. Chambers), and all three concluded that
the referenced studies provided substantial evidence of effectiveness and evidence of safety for
the acyclovir ophthalmic ointment 3% in the treatment of acute herpetic keratitis under NDA
202408.
Dr. Chambers noted that the Fera NDA product was a simple mix of the same USP ingredients
(b) (4)
used in referenced clinical trials (white petrolatum and acyclovir 3%)
He further noted that the NDA product would be
applied directly to the target tissue (the corneal epithelium) and, therefore would deliver drug in
a manner comparable to that of the drug product in the referenced studies. Based upon this, he
considered the scientific bridge to the drug product used in the clinical trials to be acceptable,
and therefore determined that this NDA was approvable. I will return to this point later in this
document.
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Given the consensus of these experts on the conclusions from the referenced clinical trials, I will
consider it a settled matter that if a scientific bridge from the Fera NDA product to the drug
product used in these trials is established, then the conclusions from the FDA ophthalmology
experts on the referenced studies are applicable to NDA 202408.
Prior consultation with experts in the Office of Generic Drug (OGD) and Office of Product
Quality (OPQ) proposed that a scientific bridge required demonstration of similarity of the NDA
product to a reference listed drug. It was recognized that there was no US RLD to support such a
comparison; since the currently-marketed EU product (Zovirax 3% ophthalmic ointment) was
considered likely to be similar to the product studied in the clinical trials, it was thought that this
currently-marketed EU product could serve as the reference for comparison for purposes of
establishing a bridge between Fera’s proposed product and the drug product used in the
published trials. A Complete Response (CR) was issued (May 31, 2014) by the Division
Director (Dr. Albrecht) including the requirement that the applicant demonstrate similarity of the
Fera NDA to the currently-marketed EU product on a number of parameters including viscosity,
specific gravity, pH, melting temperature, particle size, and drug release rates using in vitro
(b) (4)
release testing (IVRT); in addition, the applicant was to provide information
(b) (4)
between their product and the EU product.
The applicant resubmitted an NDA (December 24, 2015) providing chemical and physical
comparison of 3 lots of the NDA product to 3 lots of the currently-marketed EU product; the
results contained in the resubmission showed that drug concentration, melting temperature,
impurity profile, viscosity, and API particle size distribution were all similar to the currently(b) (4)
marketed EU product.
However, the
applicant’s efforts to develop the IVRT methodology to evaluate release rates were unsuccessful,
and based upon this, a second CR was issued in June 2016. In the Division Director Review for
this second CR letter, it was noted that “the testing results for viscosity, specific gravity, pH,
melting temperature and particle size were considered acceptable. This addressed the
Petrolatum, Viscosity…portion of the Quality and Performance Tests, and the Acyclovir Particle
Size items from the CR letter. However, Fera was not able to adequately address the Quality
and Performance/In-Vitro Release Testing and Acyclovir Polymorphism items and OPQ/OGD
concluded that a scientific bridge has not been established”.
Dr. Chambers disagreed with this decision and appealed to Dr. Edward Cox, the Office Director
who supported the CR decision. Dr. Chambers subsequently appealed the decision by Dr. Cox,
and my review addresses this appeal.
There are two related issues that must be considered in addressing the current appeal by Dr.
Chambers: first, the extent of similarity between the NDA product and the drug product used in
the referenced clinical trials needed to establish an appropriate scientific bridge. Second,
whether the Fera NDA product would be expected to be sufficiently similar to the product used
in the referenced clinical trials to support scientific bridging. In the discussion of this issue, I
will consider how (and if) the currently-marketed EU product may be used in support of such a
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bridge, including whether similarity in IVRT results between the EU product and the Fera NDA
product is necessary.
To support a 505(b)(2) application that relies on published literature, a scientific bridge must be
established between the proposed NDA product and the product described in published literature
in order to scientifically justify FDA’s reliance on the clinical results from the referenced clinical
trials. In this case, this requires that the proposed drug product is sufficiently similar to the drug
used in the referenced clinical trials so that any results from the drug product used in the clinical
trials would be obtained if such studies had used the NDA product, with no clinically meaningful
differences. Hence, the issue is what extent of difference in release rate may exist between the
NDA and drug product used in the referenced clinical trials and still permit a scientific bridge to
the clinical trial results. To address this issue, I will consider factors that affect drug delivery
from ointments to the eye and expected concentrations of drug at the site of drug action relative
to the HSV1 and HSV2 IC50s.
In his review of NDA 202408, Dr. Chambers noted that “no absorption or transport of the active
ingredient is necessary for the drug product to reach the infected cells since the disease being
treated affects only the outmost layers of the cornea. The drug product will be placed in direct
contact with the site where the disease occurs.” (Deputy Division Director Review, June 21,
2016). Thus, release rate of drug from the ointment to tear fluid, and concentration in the tear
fluid which bathes the target cells, are primarily relevant for determining efficacy. According to
the Clinical Pharmacology review (May 31, 2013), the 1 cm ribbon of acyclovir 3% ointment is
approximately 21 mg of drug product, with 630 µg of acyclovir (30 µg/g x 21 mg). The IC50s
for HSV-1 range from 0.02-13.5 µg/mL for HSV-1 and 0.01-9.9 µg/mL for HSV-2 (Consult
from DAVP). Although the extent of release of drug into the cul-de-sac cannot be readily
quantitated, even if only a small percentage of drug is released, given tear volume (typically 7
µL), acyclovir concentrations would markedly exceed these IC50 values. This suggests that
modest differences (for example, up to several-fold) in acyclovir ointment drug release rates are
unlikely to lead to differences in clinical performance.
Another consideration is the effect of patient-related factors on drug exposure. These patientrelated factors include dose administered, frequency of blinking (and rubbing), and the rate of
tearing. The proposed dose to be administered is a 1 cm ribbon three times per day to the cul-desac. The actual amount that would be delivered based upon self-administration of a “1 cm
ribbon” of an ophthalmic ointment would be variable (as patients will not measure the length of
the ribbon upon self-administration). Further, blinking can lead to approximately a two-fold
difference in tear fluid ophthalmic drug concentrations (R Hardberger, C Hanna, et al. Arch
Ophthalmology 93:42-45, 1975), and the rate of tearing can also affect drug exposure. These
factors (administered dose, tearing rate, and blinking frequency) are likely to lead to at least a
several-fold difference in drug exposure within and between patients when applying acyclovir
ointment.
Based upon acyclovir exposure at the site of disease (the corneal surface) that will have a
substantial margin above needed concentrations for effectiveness (i.e., IC50), and given the
likely large variability of exposure based upon patient-related factors, it would seem unlikely that
3
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small (or even moderate) differences in release rates between the Fera NDA product and the
product used in the clinical trials would lead to a clinically meaningful difference in treatment
response. I would conclude that modest differences in release rates between the Fera NDA
product and the drug product used in the clinical studies would not preclude a scientific bridge,
and that the high degree of similarity between products recommended previously by OGD and
OPQ is not necessary in this case.
As noted above, consults from OGD and OPQ, referenced by Drs. Albrecht and Cox, suggested
using the currently-marketed EU approved acyclovir 3% ophthalmic ointment drug product
(Zovirax) as a reference for purposes of establishing a bridge between Fera’s proposed product
and the drug product used in the published trials. These consults indicated that bridging required
demonstration of similarity of the Fera NDA product to the currently-marketed EU product with
respect to specific product quality attributes (chemical and physical properties) and IVRT results.
(b) (4)
In addition, the CR letter also stated that a discussion
between the Fera NDA and currently-marketed EU products would impact similarity was
needed.
Before considering the use of the currently-marketed EU product as a reference to support
bridging between the Fera NDA product and the product used in the published trials, a brief
discussion of the rationale for the CR request for IVRT to be used to assess similarity between
the Fera NDA and currently-marketed EU product is in order. It is important to first note that
there is no established in vitro-in vivo (IVIV) relationship for acyclovir ophthalmic ointment;
hence, how differences in IVRT results would translate to differences in clinical response is
unknown. The intent of using IVRT is to establish a high degree of similarity of the Fera NDA
and currently-marketed EU products. The concept is that any differences in chemical or physical
characteristics, even if subtle, may be detected by IVRT. So, similar IVRT would suggest that
the tested products were similar across characteristics, with the implication that they would
perform similarly. There are two caveats to consider: first, that the inverse does not apply—that
is, it is not the case that IVRT differences imply meaningful differences in product performance
(in the absence of established IVIV relationship); and second, that it is still possible (albeit
unlikely) that differences that could lead to differences in performance may not be detected by
IVRT. In summary, the use of IVRT in the present evaluation was intended to demonstrate a
high degree of “similarity” of the proposed NDA product with the currently-marketed EU
product (i.e., beyond that demonstrated by the similarity of product quality attributes).
Over the several decades since EU approval, it is highly likely (and for the purposes of this
discussion, must be the default assumption) that a series of manufacturing process changes and
changes in the source of starting materials have occurred. Changes in manufacturing or source
materials would have required that the subsequent product lots meet release specifications for the
quality product attributes; however, such specifications would likely be based upon compendial
standards which would not have included IVRT. These release specifications for the EU product
would have required measures of chemical and physical similarity of the product pre- and postmanufacturing or source material changes. Any differences seen in the pre- and post-change
drug products within the release specifications would reasonably assure that differences were
4
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modest. However, since it is highly likely that changes in chemical and physical product
characteristics over time have occurred in the EU product, it is unlikely that the currentlymarketed EU product would be highly similar to the drug product used in the clinical trials.
Thus, if a high degree of similarity were required, as might be supported by comparable IVRT
results, then even if the IVRT results between the Fera NDA and currently-marketed EU
products were highly similar, this would not establish a high degree of similarity of the Fera
NDA product and the drug product used in the referenced clinical trials (given the likelihood of
some drift in the EU product over time). And, as noted already, even if differences in IVRT
were to be seen between the Fera NDA and currently-marketed EU products (the much more
likely outcome), the lack of an IVIV relationship limits the clinical relevance of such a finding.
Since I have concluded that a high degree of similarity between the proposed Fera NDA product
and original drug product used in the published trials is not necessary, it follows that establishing
the level of similarity reflected by IVRT is not needed to establish a scientific bridge. If it were
needed, then establishing such comparability between the Fera NDA and currently-marketed EU
product (as recommended previously by OGD and OPQ) would not suffice, since such similarity
between the currently-marketed EU product and the product used in the clinical trials cannot be
established or assumed.
As discussed above, I have concluded that modest differences in release rates (proposed NDA to
drug product referenced in the clinical trials) does not preclude scientific bridging. Let us now
consider if comparing the product quality attributes (specific chemical and physical
characteristics) of the Fera NDA product to the currently-marketed EU product can support the
conclusion of sufficient similarity (accepting the potential for a modest degree of difference).
Both the NDA product and the clinical trial product are a simple mixture of two ingredients, the
API, acyclovir, and white petrolatum. Both are USP compendial ingredients. Ophthalmic
ointments have been reported to release drug as the ointment warms and then melts in the cul-desac of the eye. Work supported by OGD has provided insight into how chemical and physical
characteristics can affect the rate of acyclovir ointment drug release. I will briefly summarize
some of these studies, and then comment on their relevance to the issues at hand.
Xu et al (X Xu, M Al-Ghabeish, et al. International J. of Pharmaceutics 493: 412-425, 2015)
showed that drug loading (percent drug) had a substantial impact on in vitro release rates, as did
API particle size, mineral oil concentration, and mixing temperature (which markedly affects
viscosity). Note that the Fera NDA and currently-marketed EU products have the same
ingredients, the same drug loading, were found to have similar viscosity, particle size
distributions, and have no differences in other ingredients (since these are mixtures of acyclovir
and white petrolatum). Another study also showed that differences in ointment formulation can
affect release characteristics. Al-Ghabeish et. al. (M. Al-Ghabeish, X Xu, et al. Int’l J of
Pharmaceutics 495:783-791, 2015) examined three different acyclovir formulations: acyclovir in
a water-soluble solution, an ointment with mineral oil and petrolatum, and an ointment with
petrolatum, mineral oil and lanolin alcohol. These three formulations had different in vitro
release characteristics, but with only modest differences in the two ointments and marked
differences of the ointments compared to the aqueous solution. Note that these two ointments
5
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were markedly different in their formulation (one with and one without lanolin alcohol) yet had
only modest differences in release rates; since the Fera NDA product and the currently-marketed
EU product have the exact same formulations (white petrolatum and acyclovir), this study would
also support a conclusion that the differences in release between the Fera NDA and currentlymarketed EU products would be small.
In another study examining characteristics that affect in vitro release rates of ophthalmic
ointments (using loteprednol etabonate), the authors examined two different petrolatum sources
and three different mixing methods (simple mix and two different heating/cooling methods) for a
total of six different ointment preparations. There appeared to be modest differences related to
sources of petrolatum, and larger differences between simple mixing and the mixing methods
applying heating then cooling of the petrolatum. Notably, the different mixing methods lead to
marked differences in viscosity (Q. Bao, R Jog, et al. International J of Pharmaceutics 523:310319, 2017). As noted above, viscosity of the Fera NDA product and the currently-marketed EU
product were similar. Again, this study also supports the conclusion that even if the white
petrolatum were differently sourced, the similar viscosity of the Fera NDA and currentlymarketed EU products suggests that only small differences in release rate would be likely
between the Fera NDA product and the currently-marketed EU product.
In addition to particle size, the rate of drug entry into the tear film bathing the corneal surface
will depend upon drug solubility. This raises the issue of the acyclovir polymorph form in the
(b) (4)
Fera NDA product.

My conclusion from these studies is that release rates from an acyclovir ophthalmic ointment
may be impacted by API particle size, viscosity (affected by mixing methods), drug loading%,
source of petrolatum, and polymorph form. Based upon the chemical and physical characteristic
(b) (4)
similarity of the Fera NDA and currently-marketed EU products
it
can be concluded that differences in product performance would be modest—it would be very
unlikely that any substantive difference in acyclovir release would be observed.
Based upon the reasonable assumption that the EU product drift in characteristics—constrained
by having to meet release specifications—would be small to modest, no substantive differences
in release rate would be likely between the currently-marketed EU product and the drug product
used in the clinical trials. In turn, the similarity of the Fera NDA product to the currentlymarketed EU product in chemical and physical characteristics, supports the conclusion that the
6
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Fera NDA product and drug product in the referenced clinical trials would also be generally
similar. Although drawing conclusions through “transitive properties” (i.e., A ~ B, and B ~ C,
therefore A ~ C) can be hazardous, the large margin of exposure relative to IC50, and the much
greater variability from patient-related factors, suggests that in this case, the conclusion of
general similarity of the release rates and therefore clinical performance of the Fera NDA
product relative to the drug product studied in the relevant published clinical trials is justified.
In summary, any differences which may have occurred over time in the EU product are unlikely
to have led to meaningful changes in performance of this product, and the similarity between the
Fera NDA product and currently-marketed EU product based upon chemical and physical
characteristics (discussed above) supports the scientific bridge from the Fera NDA product to the
drug product used in the referenced clinical trials. My assessment is that IVRT is not necessary
(b) (4)
to support the scientific bridge, and that
is not relevant to establishing the bridge.
Based upon this scientific bridge, conclusions from the published clinical trials of acyclovir
ointment drug product in the treatment of acute herpetic keratitis are applicable to the NDA
202408 drug product.
I concur with Dr. Chambers that this NDA is approvable.
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MEMORANDUM
REVIEW OF REVISED LABEL AND LABELING
Division of Medication Error Prevention and Analysis (DMEPA)
Office of Medication Error Prevention and Risk Management (OMEPRM)
Office of Surveillance and Epidemiology (OSE)
Center for Drug Evaluation and Research (CDER)

Date of This Memorandum:

March 31, 2016

Requesting Office or Division:

Division of Transplant and Ophthalmology Products (DTOP)

Application Type and Number:

NDA 202408

Product Name and Strength:

Avaclyr (acyclovir ophthalmic ointment, 3%)

Submission Date:

March 18, 2014

Applicant/Sponsor Name:

Fera Pharmaceuticals, LLC (Fera)

OSE RCM #:

2016-308

DMEPA Primary Reviewer:

Otto L. Townsend, PharmD

DMEPA Team Leader:

Yelena Maslov, PharmD

1 PURPOSE OF MEMO
The Division of Transplant and Ophthalmology Products requested that we review the revised
container label and carton labeling for Avaclyr (Appendix A) to determine if they are acceptable
from a medication error perspective. The revisions are in response to recommendations that
the Agency made during a previous label and labeling review.1
2
CONCLUSION
The revised container labels and carton labeling is unacceptable from a medication error
perspective at this time. In our previous review, we recommended the following for both the
container label and carton labeling,
The revised container labels and carton labeling submitted on March 14, 2014, contains the
statement, “For Topical Ophthalmic Use”. Based on a recent risk analysis, we determined that
the word, “Topical” should be deleted from the statement so that it reads, “For Ophthalmic
1

Winiarski, A. Label, Labeling and Packaging Review for Avaclyr (NDA 202408). Silver Spring (MD): Food and Drug
Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, Division of
Medication Error Prevention and Analysis (US); 2013 OCT 24. 11 p. OSE RCM No.: 2013-1366.
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(b

Use”. The approval of the proposed product would introduce the first acyclovir ophthalmic
ointment to the US market. Therefore, the statement, deletion of the word “Topical” better
differentiates acyclovir ophthalmic ointment from the currently marketed topical acyclovir
ointments and cream that are intended for topical dermal application.
We also note that the proposed cap color (black) is inconsistent with the American Academy of
Ophthalmology’s (AAO) policy statement “Color Code for Ocular Medications” which
recommends the uniform use of a color-coding system for the caps and labels of topical ocular
medications.
Additionally, the container label and carton labeling colors are (green) which are also
inconsistent with AAO’s policy.
Currently, the AAO color code assignment for anti-infective products is tan.
3 COMMENTS TO THE DIVISION
A.
Cap Color
The proposed cap color (black) is inconsistent with the AAO color code assignment for antiinfective products, which is tan. We recommend the Sponsor revise the cap color to tan to
align with AAO recommendations.
B.
Prescribing Information (PI)
In Section 16 (How Supplied) of the PI, consider changing the following statement, “AVACLYR is
available…for topical use containing 3% acyclovir active drug.” to read, “AVACLYR is
available…for ophthalmic use containing 3% acyclovir active drug.”
4 RECOMMENDATIONS FOR FERA
We recommend the following be implemented prior to approval of this NDA:
A. Container Label and Carton Labeling
1. Change the statement, “For Topical Ophthalmic Use” to read “For Ophthalmic
Use”
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APPENDIX A. LABEL AND LABELING SUBMITTED ON MARCH 18, 2014
Container Label
(b) (4)
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Carton Label ing
(b) (41
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
_____________________________________________________________________________________________
MEMORANDUM

To:

Food and Drug Administration

John Jenkins, M.D.
Director
Office of New Drugs

From: Wiley A. Chambers, M.D.
Supervisory Medical Officer, Ophthalmology
Division of Transplant and Ophthalmology Products
Date:

November 10, 2015

Subject:

Dispute Statement
NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3%

Summary of Dispute
On March 31, 2014, a Complete Response Letter was issued to NDA 202408. The decision to
issue a Complete Response was appealed to Edward Cox, M.D., M.P.H., Director of the Office of
Antimicrobial Products on April 11, 2014. On October 27, 2015, Dr. Cox upheld the decision to
issue a Complete Response. I am appealing Dr. Cox’s decision. In this memo, I have explained
my disagreement with Dr. Cox’s conclusions and my continued disagreement with the decision to
issue a complete response. I believe that the application should be approved. My specific
conclusions or opinions have been identified by the use of italics in this memo.
The Complete Response Letter states as the single deficiency that the application is lacking a
scientific “bridge” between the proposed product and the product used in the clinical studies
submitted to the application. The letter further states that the information submitted in the
application was considered insufficient to establish a scientific “bridge” between the proposed
product and the product used in the published clinical trials. The “bridge” was described as
being needed for the determination of the safety and efficacy of acyclovir ophthalmic ointment in
the proposed indication of acute herpetic keratitis (dendritic ulcers).
I believe that the description of the manufacturing process used to produce the proposed product
along with the chemical identity tests and specifications proposed for the product are sufficient
to scientifically conclude that the proposed product can be expected to produce clinical results
consistent with the product used in the clinical trials.
To address the deficiency, the CR letter recommended that the characterization of the 3 lots of
Fera’s acyclovir ophthalmic ointment 3% be compared with 3 lots (if available) of the Zovirax
(acyclovir ophthalmic ointment) 3% product that may serve as the nominal RLD, and that the
variation for measured product quality attributes fall within the variability observed for the nominal
RLD.
(b) (4)
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2

(bJ<~l

The published
The manufacturing
p rocedures and specifications for the drug p roduct used to conduct the clinical trials are described
in the IND originally held by Burroughs Wellcome. The IND under which the original studies
were conducted has now been withdrawn. Characterization of acyclovir op hthalmic ointment as
requested in the Complete Resp onse Letter was not pe1fonned on the p roduct used in the clinical
trials and is not included in the specifications f or the marketed Zovirax ophthalmic p roduct. The
Zovirax op hthalmic p roduct with which the applicant has been requested to compare their p roduct
is not an approved product in the United States and based on meetings between GlaxoSmithK line
and the FDA, it would not be app roved in the United States1. I do not believe that a comparison
between Avac~yr and a p roduct which could not be approved in the United States is an appropriate
requirement, nor is it needed to p rotect the public health.

~~--·~--~~~~~--~--~--~--~~~---~~--~~~~~clinical trials were conducted under an IND held by Burroughs-Wellcome.

The Complete Response Letter continues on to:
1. Require ftnt her characterization of the petrolatum by the comparison of specific quality and
perfon nance attributes of the nominal RLD with Fera's acyclovir ophthalmic ointment 3%.
2. Recommend that comparative viscosity profile measurements be made not only to deten nine
the linear viscoelastic response but also to investigate the nonlinear viscosity behavior over a
range of shear rates.
3. Recommend that the scientific bridge be suppo1t ed by the collective weight of evidence from
tests representing the physical qualities as well as the perfo1mance behavior of the ophthalmic
ointment including relevant USP methods for Melting Temperature (Class III) <741>, pH
<791>, Specific Gravity <841 >, Ophthalmic Ointments <771>, and Dmg Release <1724>.
The In Vitro Release Test (IVRT) test method for measming diug release, perfo1m ed as
described in <1724>, should be validated to demonstrate the reproducibility and discrimination
sensitivity of the IVRT method.
4. Describe the application 's description of acyclovir paiticle size as inadequate and state that
since ophthalmic ointments are intended for application to the eye, special precautions must be
taken in their prepai·ation, to be free oflarge pa1ticles. As such, the diug substance is ideally
added to the ointment base either as a solution or as a micronized powder. To suppo1t a
1

As described in 21 CFR 314 .125, the failure to provide the Depaitment of Health an d Human
Services an adequate oppo1tunity to inspect the facilities would be a reason that any application
would not be approved. The facilities used to manufacture the product cannot be inspected .
By 2011 , GlaxoSmithKline had decided to close the facilities that it used to make Zovirax
ophthalmic. It stockpiled Zovirax in anticipation of a shutdown of the manufacturing facility.
New manufacturing were not anticipated
(bH~l The
(b))
4
sites were not available for inspection in 201
(bH

NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3%
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scientific bridge, we recommend that the comparative particle size analysis be performed as a
3-tier analysis, reporting the D10, D50 and D90 particle sizes, compared for the nominal RLD
and Fera’s acyclovir ophthalmic ointment 3%.
5. Recommend that Fera characterize the polymorphic form(s) of acyclovir in the nominal RLD,
and demonstrate that Fera’s manufacturing process has consistently produced a drug product
with a comparable polymorphic composition of acyclovir in Fera’s acyclovir ophthalmic
ointment 3%.
I disagree with the recommendations and requirements listed above because these
recommendations and requirements ask for comparisons to a product which has not and would not
be approved in the United States. The attributes of a product that would not be approved should
not serve as a standard. In addition, the request is inconsistent with the information required
during the review of other ophthalmic new drug applications or abbreviated ophthalmic new drug
applications accepted for review and/or approved.

NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3%
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Responses to points raised by Dr.Cox
Point by Dr. Cox:
I have carefully considered your Dispute Statement. I have discussed the scientific concerns
you raise with other experts in the Agency. In addition, these Agency experts requested
additional information from MHRA concerning Zovirax ophthalmic ointment 3%. For the
reasons discussed below, I have concluded that a CR was the appropriate regulatory action. I
agree with the deficiency discussed in the CR letter and the recommendations provided to the
applicant to address that deficiency.
The Division Director’s decision regarding the need for a “bridge” between the Fera product and
the Burroughs Wellcome (now GSK) product used in the published clinical trials is consistent
with the Draft Guidance for Industry: Applications Covered by Section 505(b)(2) and Agency
policy and precedent. The Draft Guidance recognizes the need for a scientific bridge: “Before
submitting the application, the applicant should submit a plan to the appropriate new drug
evaluation division identifying the types of bridging studies that should be conducted. The
applicant should also identify those components of its application for which it expects to rely on
FDA’s finding of safety and effectiveness of a previously approved drug product. The division
will critique the plan and provide guidance.”
Response:
In a Pre-NDA meeting between the applicant and the Division of Anti-Infective and
Ophthalmology Products, the applicant identified the specific published clinical trials that would
be included in the NDA submission. The Division agreed with the choice of studies. The
Division did not raise any concerns of bridging the old studies and the new product based on a
chemical analysis of the new product.
Point by Dr. Cox:
The policy germane to this situation is clearly stated in the 505(b)(2) Assessment Form which
states, “Reliance on information regarding another product (whether a previously approved
product or from published literature) must be scientifically appropriate. An applicant needs to
provide a scientific “bridge” to demonstrate the relationship of the referenced and proposed
products”. We have engaged experts from within the Agency to assist in the development of
the types of studies that can provide a scientific bridge. The approach and types of studies that
can form the bridge for this NDA to the studies in the literature, also has potential implications
for evaluation of any future generic acyclovir 3% ophthalmic ointments.
Response:
For a number of ophthalmic products, the requirement to submit bioavailability and/or
bioequivalence is waived because a waiver is compatible with the protection of the public health.
The product is a simple, two chemical component formula, topically applied directly to the site of
action of the drug product. The additional tests requested are not consistent with tests required
of other ophthalmic new drug applications or abbreviated new drug applications with similar
formulas and sites of action.
NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3%
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Point by Dr. C ox:
You raise a concern that you " ... do not believe with any certainty that the atti·ibutes of Zovirax
ophth almic ointment 3% are the same as the atti·ibutes of the diug product studied in the
published clinical U-ials" . While you believe the product should have been approved, this seems
to question whether bridging would be possible, seems to argue that the GSK product has
significant differences from what was utilized in the studies in the published literature, and
seems conti·adicto1y to other arguments that you put forth.

Response:
The clinical studies supporting the safety and efficacy ofacyclovir ophthalmic ointment were
conducted under an IND. The manufacturing information was submitted to the IND. The
specifications for the original drng product used in these studies had very broad specifications. It
is possible to manufacture lots ofacyclovir ophthalmic drng product which have attributes within
a narrower subrange ofthe original specifications. In such a case, one product may not have the
same attributes as another product, but both products will meet the original specifications. Both
products would be considered to be bridged to the original product used in the clinical trials, but
they may not bridge to each other.
Based on meetings with GlaxoSmithKline when they were considering submitting an NDAfor
ophthalmic acyclovir ointment, GlaxoSmithKline had closed all facilities which were
manufacturing ophthalmic Zovirax. GlaxoSmithKline stockpiled Zovirax in anticipation ofa
shutdown ~f the manufacturing.facility. New manufacturing was not anticipated
4
The
(b>< > sites were not available.for inspection in 2011 .

.-----------..---.-:---.---e- !fne FDA 's Office of Compliance
would not agree to approve a new drng application. As aesc;.ibed in 21CFR314.125, the failure
to provide the Department ofHealth and Human Services an adequate opportunity to inspect the
facilities would be a reason that any application would not be approved. The facilities used to
manufacture the product could not be inspected and therefore it was not possible to verify the
actual manufacturing procedures used to make the drng product.
(b) (4j

Characterization ofthe type requested in the Complete Response letter was never made or
requiredfor any manufacturing change.
I therefore disagree that a comparison ofthe parameters suggested in the letter is relevant. It is
inconsistent to request a comparison ofparameters at this point in the hist01y ofthe manufacture
ofacyclovir ophthalmic ointment when the comparisons have never been made in the past. I also
disagree that Zovirax should be treated as a Reference Listed Drng because it is not a product
which is the subject ofan approved new drug application.
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Point by Dr. Cox:
The Agency has discussed the regulato1y histo1y of Zovirax ophthalmic ointment 3% with
MHRA regulators. This product was first authorized in the U.K. in 1981 and is available in
some other European countries on a purely national basis. MHRA regulators state that they
know the specific histo1y of the product in the U.K. , and that there is a strong probability that
any product sourced from the U.K. will be equivalent to the product sourced for the published
clinical trials. Thus, it is reasonable to recommend that a comparison of the Fera product with
Zovirax ophthalmic ointment 3% sourced from the U.K. is adequate to establish a bridge. If not
adequate, new clinical trials would be needed (and the applicant was provided this as an
alternative option in the CR letter.)
Response:
GlaxoSmithKline p rovided the Agency with the characterization and stability studies which have
been performed on Zovirax ophthalmic ointment. MHRA regulators have never required the
studies identified by the FDA as being needed to establish a bridge. While I agree with the
statement that there is a strong p robably that any product sourcedfrom the U K. will be
equivalent to the p roduct sourcedfor the published clinical trials, the basis for this statement
does not appear to have resulted from the type oftesting requested by in the Comp lete Response
Letter.
The FDA has a description of the manufacture of the drug product used in the original clinical
4
trials.
(bH 1

Point by Dr. Cox:
You state that the characterization comparison for the two products recollllllended in the CR
letter is inconsistent with the infonnation requested for the review of generic ophthalmic
ointments accepted for review and approved. Specifically, you cite Draft Guidance documents
for generic e1ythromycin and bacitracin ophthalmic ointments recommending a request for
waiver of in-vivo bioequivalence study requirements, noting that a generic ophthalmic product
should have the same active and inactive ingredients in the same concentration as the reference
listed diug. Expe1ts in OGD state that these guidance documents represent DESI waivers of
bioequivalence for ve1y old products and do not represent their cmTent thinking. For locally
acting non-solution products, OGD is preparing a "Refuse to Receive" Guidance that will
recommend minimum product characterization equivalent to what is recommended in the Fera
acyclovir ophthalmic ointment 3% CR letter.
Response:
The Office of Generic Drugs (OGD) may have stated that these guidance documents represent
DESI waivers of bioequivalence for very old products and do not represent their current
thinking; however, the actions of OGD are not consistent with these statements.
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1.

Revision 1 of the ANDA Submissions – Refuse-to-Receive Standards, Guidance for
Industry was released in May 2015. It does not recommend minimum product
characterization for ophthalmic ointments. The guidance does refer readers to productspecific guidances on conducting recommended in vivo and/or in vitro studies. As noted
below, the product specific guidance documents do not include product characterization
for any ophthalmic ointment.

2.

The product-specific guidance documents for bacitracin ophthalmic ointment and
erythromycin ophthalmic ointment each state in vivo bioequivalence studies for generic
versions of this drug product are not required for products which have the same active
and inactive ingredients in the same concentrations. Each guidance document
recommends requesting a waiver. These two guidance documents are the only
ophthalmic ointment guidance documents for products which do not contain
corticosteroids. These guidance documents have not been withdrawn.

3.

The filing review of ANDA
was completed
(b) (4)
(i.e., after the appeal). The application was granted a waiver of
conducting bioequivalence studies. The application did not contain product
characterization equivalent to that recommended in the Fera acyclovir ointment CR
(b) (4)
letter. The waiver in the review of ANDA
is described as meeting statutory
requirements. The application was described as meeting the bioequivalence criteria
necessary for filing requirements.

4.

Whether a product was reviewed during the Drug Efficacy Study Implementation (DESI)
or not is a distinguishing criterion only for solid oral dosage forms. As described in the
regulations, 21 CFR 320.22, Criteria for waiver of evidence of in vivo bioavailability or
bioequivalence, Drug Efficacy Study Implementation status only applies to solid oral
dosage forms, not ophthalmic ointments.

(b) (4)

Point by Dr. Cox:
You state that, “No absorption or transport of the active ingredient is necessary for the drug
product to reach the infected cells, since the disease being treated affects only the outermost
layer of the cornea”. You further state that, “The drug substance has been shown in vitro to be
incorporated into cells infected with herpes simplex virus when the drug is placed in direct
contact with the cells”. Following cellular uptake, intracellular phosphorylation and conversion
to the triphosphate form, acyclovir inhibits viral DNA polymerase and blocks viral DNA
synthesis. It is important to understand how drug product characteristics may impact
availability of drug substance for cellular uptake. It is possible that cellular uptake could be
affected by drug substance particle size and morphology. This is particularly true given the very
low expected solubility of the drug substance in petrolatum. The recommended particle size and
in-vitro release testing represents an approach to understanding these factors.
Response:
NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3%
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The original drug product was shown to be effective in adequate and well controlled studies.
The characteristics of acyclovir in different formulations and with different manufacturing
methods have been studied by Division of Product Quality Research (DPQR) in the Office of
Testing and Research. They have published three papers dealing with the subject2. None of
the parameters measured by DPQR or proposed in the complete response letter would measure
cellular uptake or evaluate a potential change in cellular uptake. Intentional differences in
particulate matter prior to the formulation of an ointment were noted to decrease during the
formulation process making products which started with significant differences in particle sizes
become similar after formulation.
The paper by Al-Ghabeish et al. concludes that the amount of drug released is primarily
dependent on drug load (i.e., concentration of the acyclovir in the ointment) and type of ointment
base (oleaginous base vs absorption base vs water soluble base). The concentration (3%) and
the type of ointment base (oleaginous) for Zovirax, Avaclyr (the proposed product in the NDA)
(b) (4)

“The in vitro drug release, transcorneal drug permeation, and drug
retention in cornea were found to be closely related, and highly influenced
by the drug loading as well as the type of ointment base. The results
indicated that increased drug loading in oleaginous ointment bases
promoted drug release into the aqueous media which further enhanced the
rate of permeation through cornea. On comparing the in vitro drug release
profile with the transcorneal permeation profile, it was determined that the
drug release from the ointment may be the overall controlling process for
acyclovir transport through the cornea” … “The in vitro performance
evaluation provided an insight on the possible impact of drug loading and
type of ointment base on the in vivo performance of acyclovir ophthalmic
ointment. The results indicated that IVRT and IVPT could be used to
discriminate the impact of changes in drug load and formulation design of
ophthalmic ointments.”
Differences between the types of ointments and concentration is not relevant to the case of
Avaclyr (acyclovir ophthalmic ointment) 3% because Avaclyr, Zovirax and the drug products
Influence of Drug Loading and Type of Ointment Base on the In Vitro Performance of Acyclovir Ophthalmic
Ointment. Manar Al-Ghabeish, Xiaoming Xu, Yellela S.R. Krishnaiah, Ziyaur Rahman, Yang Yang, MansoorA.
Khan. Int J Pharm. 2015 Sep 4;495(2):783-791. doi: 10.1016/j.ijpharm.2015.08.096. [Epub ahead of print]
2

Kinetics of drug release from ointments: Role of transient-boundary layer. Xu X, Al-Ghabeish M, Krishnaiah YS,
Rahman Z, Khan MA. Int J Pharm. 2015 Oct 15;494(1):31-9. doi: 10.1016/j.ijpharm.2015.07.077. [Epub 2015 Aug
1]
Formulation and process factors influencing product quality and in vitro performance of ophthalmic ointments. Xu
X, Al-Ghabeish M, Rahman Z, Krishnaiah YS, Yerlikaya F, Yang Y, Manda P, Hunt RL, Khan MA. Int J Pharm.
2015 Sep 30;493(1-2):412-25. doi: 10.1016/j.ijpharm.2015.07.066. [Epub 2015 Jul 29]
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used in the clinical studies, all have the same active and inactive ingredients in the same
concentrations. The type of formulation is therefore unchanged and the drug load (i.e.,
concentration) is not changed. All three drug products would be expected to behave in the same
manner.
In the paper, by Xu et. al., entitled “Kinetics of drug release from ointments: Role of transientboundary layer,” concludes that the standard kinetic model for ointments was not the best fit of
the data for acyclovir ophthalmic ointment. The authors instead proposed a transientboundary layer model. This model assumes that the interface between the transient layer and the
bulk aqueous media is a perfect sink. It too, does not account for a measure of cellular uptake.
None of the chemical, physical or in-vitro properties attempts to measure cellular uptake.
In this study, Higuchi release kinetics was found to be suitable for two
types of ointment bases, absorption and water-soluble bases. However, in
oleaginous ointment bases, logarithmic time dependent in vitro release
kinetics was followed. A novel kinetics model was developed based on a
transient-boundary hypothesis, and various factors that may influence the
in vitro drug release from oleaginous ointment bases were identified.
Among them some of the factors are formulation related, while others may
be dependent on the product manufacturing processes as well as the
temperature of the testing conditions.”
The third paper, by Xu et. al., entitled “Formulation and process factors influencing product
quality and in vitro performance of ophthalmic ointments” discusses the question of whether
changes in the manufacturing would have an impact on the product. The paper identifies a
group of formulations where changes in the process parameters would have an impact on
product quality and performance and a formulation where the product quality and performance
is not altered.
Design of experiments and principle component analysis approaches used
to identify the effect of various critical formulation and process parameters
on the product quality and performance. Strength of the drug substance in
the final ointment formulations (or drug loading) was found to be the most
influential formulation parameter in a variety of investigated responses
including rheological characteristics of the ointments, in vitro drug
release, as well as in vitro transcorneal drug permeation. Processing had
minor impact on the rheological properties of the acyclovir ointments.”
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The formulations in which there were measures to detect formulation or process parameters was
shown on the following graph:

Fig. 11.

Case studies on in vitro comparison of four pairs of Q1/Q2 equivalent formulations.

Differences were detected only when the formulation included mineral oil. The acyclovir
ophthalmic ointment proposed for marketing, as well as the formulation used in the original
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clinical studies and the product marketed in the EU, do not contain mineral oil.
only acyclovir and petrolatum.

They contain

This conclusion is described in the paper.
“Using five identified [Critical Quality Attributes] CQAs, it was found
that in two cases (cases 2 and 4), the two formulations showed no
difference in all five qualities, albeit changes in their respective processing
conditions (Fig. 11). In contrast, in cases 1 and 3, the two formulations
exhibited differences in terms of rheology and/or in vitro drug release.”
The lack of CQAs to identify differences in processing conditions for certain types of products
such as ointments made with only petrolatum and the active ingredient suggests that measuring
these CQAs does not add additional information to the understanding of the drug product.
Point by Dr. Cox:
You raise two concerns regarding USP documents. You state that Fera’s acyclovir ophthalmic
ointment 3% meets the criteria specified in USP chapter <771>. While this may currently be
correct, a revision of USP <771> was proposed in late 2013 and is under discussion. The
proposed revision would change the title of this chapter to <771> Ophthalmic Preparations –
Quality Tests and recommends more extensive product testing such as viscosity.3 You state
that Fera’s product meets the USP “identical compendia”. Agency CMC experts note that
compliance with a USP monograph is not intended to assure comparable product performance.
Response:
While USP<771> is in the process of being changed, there are no proposals to recommend more
extensive product testing. The proposed new monograph will specifically state that viscosity is
not a compendial test4.
In addition, the new proposed chapter <1771>, a chapter for optional tests which is not effective
until May 2016, states “for products having a localized and immediate response when applied to
the eye (e.g., topically applied dosage forms, including dispersed systems, having very short
residence time for absorption), a dissolution/drug release test may have no practical value.”

3

Available at:
http://www.usp.org/sites/default/files/usp pdf/EN/meetings/workshops/771ophthalmicpreparations.pdf
The revised USP<771> is proposed to become official on May 1, 2016. The proposed text specifically states
“Ophthalmic ointments are designed to be of very high viscosity to prolong the residence time in the eye. The
inclusion of viscosity evaluation in the specification of the product should be based on the type of dosage form and
if changes in product viscosity will affect its performance. This is not a compendial test but is part of the
manufacturer’s specification of the drug product.”
http://www.uspnf.com/uspnf/pub/index?usp=39&nf=34&s=0&officialOn=May 1, 2016
4
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Point by Dr. Cox:
In addition, the Agency offered Fera Pharmaceuticals the opportunity to discuss development of
a method for in vitro release testing for their product. They appreciated the offer to confer with
the Agency, but were of the opinion that they were sufficiently familiar with in vitro release
testing such that they could develop a method and did not need to confer with the Agency. The
DTOP has kept in touch with Fera Pharmaceuticals periodically to keep abreast of their progress
towards a resubmission of their NDA. Based on Fera’s earlier estimates of timing for their
resubmission, it should have already been resubmitted, but most recently they estimate a
resubmission within the next month or two.
Response:
Fera Pharmaceuticals initially declined the opportunity to meet with the Agency to further
discuss the development of a method for in vitro testing. However, in their September 14, 2015,
submission, Fera requested a meeting with the Agency to discuss the issues. They requested a
further extension, until the end of March 2016, to respond to the Agency’s CR letter in order to
meet with the Agency and then prepare a response. Fera Pharmaceutical is not likely to have
had any experience in developing an in vitro release method considering that 1) there are no
approved in vitro release tests for any ophthalmic product; and 2) the approval of the other
ophthalmic ointment products which Fera owns or has owned in the past, gentamicin ophthalmic
ointment, hydrocortisone acetate ophthalmic ointment and erythromycin ophthalmic ointment were
not required to have, and do not have an in vitro release test.
The September 14, 2015, letter from Fera Pharmaceuticals is just the latest in series of extension
requests including requests on March 31, 2015, May 15, 2015, and July 13, 2015. The July 13,
2015, extension request noted that the 3 Exhibit Lots of Fera’s product were now past their
anticipated expiry date of 2 years. These lots were now approximately 3.5 years old and may
have experienced a loss of potency. They proposed that it would be necessary to manufacture 3
(b) (4)
new test lots of our product at
commercial scale, using the same processes as proposed
in the NDA before proceeding with any in vitro release tests.
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Summary:
In summary, I continue to disagree with the decision to issue a Complete Response Letter for NDA
202408, Avaclyr (acyclovir ophthalmic ointment) 3%. I believe that the description of the
manufacturing process used to produce the proposed product along with the chemical identity
tests and specifications proposed for the product are sufficient to scientifically conclude that the
proposed product can be expected to produce clinical results consistent with the product used in
the clinical trials. I believe that this application has been treated in a manner which is
inconsistent with other NDA and ANDA for anti-infective ophthalmic ointments. Product specific
guidance documents for topical ophthalmic anti-infective generic products have recommended
waivers of bioequivalence and do not include product characterization for any ophthalmic
ointment. To the best of my knowledge, no generic ophthalmic ointment for an anti-infective
indication has been required to provide bioequivalence, bioavailability or physical
characterization data, nor has any application been refused to be received for not having this
information. No approved ophthalmic drug product has an associated in vitro release test.
Studies by the Division of Product Quality Research (DPQR) in the Office of Testing and
Research on acyclovir ophthalmic ointment with a formulation consistent with Avaclyr and
Zovirax have failed to demonstrate differences in Quality Product Attributes even when there
were changes in the processing conditions. Comparative studies between Avaclyr and a drug
product which is not approved in the US, nor likely to be approved in the US provides little if any
additional assurance of safety or efficacy beyond that which is already known.

cc: Edward Cox, M.D., M.P.H.
Renata Albrecht, M.D.

Attachment: Copy of Appeal to Dr. Cox
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Attachment:

Appeal to Dr. Cox

Background:
Acyclovir ophthalmic ointment 3% was developed in the mid-1980s by BmToughs-Wellcome
under IND 13,923. At the same time, Bunoughs-Wellcome developed, Viroptic (triflmidine
41
Cb>c • BmToughs submitted an NDA for Viroptic in the
ophthalmic solution) under IND
United States, but never submitted an NDA for acyclovir ophthalmic ointment. BmToughs did
submit a marketing application in Emope. Ophthalmologists have been known to pm-chase
acyclovir ophthalmic ointment in Em ope and trnnspo1i it into the United States for several
decades. Following various corporate mergers, GlaxoSmithKline came to market acyclovir
ophthalmic ointment in Em ope. Based on meetings with GlaxoSmithKline, they do not have the
original studies conducted with the product, although several trials have been published.
Acyclovir ophthalmic ointment has been marketed in Emope and several countries around the
world, but not in the United States.
Durin~

the 1960s.,_J970s and 1980s. oohthalmic ointments were commonlv made

(b)

4

. of acyc1ovir
.
one £01mu1at10n
ophthalmic ointment (acyclovir USP mixed only with white petrolatum, USP), the one proposed
for marketing in NDA 202408 appears to have ever been used in any clinical trial or marketed.
Based on knowledge from the manufacturing synthesis of the drng substance used in other
dosage fo1ms, the manufacturing of acyclovir has changed multiple times and it does not appear
that any product is cmTently manufactured the same way it was manufactured for the clinical
trials for any dosage fon n of acyclovir.
Cb>< > Only

--~~~~~~~~~~~~~~~~~~~--

NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3% was submitted as a 505(b)(2)
application. Zovirax (acyclovir) Ointment 5% (NDA 18-604) was cited as the listed drng for
the pmposes of referencing non-clinical in vitro and systemic info1mation. The application
references studies in the literature to suppo1i the safety and efficacy of acyclovir ophthalmic
ointment, 3% for the proposed ocular indication.
Zovirax (acyclovir) Ointment 5% has a different fo1mulation, a different indication, a different
site of use, and a different concentration. It does include the same active ingredient (acyclovir).
Zovirax is indicated in the management of initial genital he1pes and in limited non-lifethreatening mucocutaneous He1pes simplex vims infections in immunocompromised patients.
While acyclovir ophthalmic ointment has never been approved in the United States, it is
approved in other dosage fo1ms such as tablets, capsules, suspension, cream, topical skin
ointment, and injectable. Nonclinical systemic info1mation is applicable because studies which
achieve a measurable systemic level were perfo1med with non-ophthalmic dosage fo1ms. In
vitro info1mation is applicable because it does not use the ophthalmic dosage fon n.
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Most, but not all of the published, adequate an d well controlled trials which suppo1i the safety
and efficacy of acyclovir ophthahnic ointment include an acknowledgement th at the dmg
product was obtained by BmToughs-Wellcome.

Nature of the disagreement
I believe that there is adequate bridging between the proposed drug p roduct (Avac~y1) and the
p roduct used in the published literature. The additional testing recommended and/or required is
not consistent with recommendations/requirements for other antimicrobial ophthalmic ointment
applications. The approval ofgeneric ophthalmic ointments such as ANDA 65-213, Neomycin
and Polymyxin B Sulfates, Bacitracin Zinc, and Hydrocortisone Ophthalmic Ointment USP, 3.5
mglg, 10, OOOunits/g, 400 unitslg and 10 mg/gas recently as July 25, 2012; were formulations
based on white p etrolatum, were without IVRT testing, were granted a waiver ofin vivo
bioavailability, had only a two tier particle size specification, had no viscosity profile
measurements and had no physical parameter comparison to the reference listed drug product
(RLD). Avaclyr is also an antimicrobial drug p roduct intendedf or use topically at the site ofthe
corneal infection. Draft guidance documents for the submission of topical ophthalmic ointments,
indicatedfor antimicrobial treatment ofocular surface infections ofthe cornea do not require in
vivo bioequivalence studies for generic versions ofthese drug products [Erythromycin,
Bacitracin}. The draft guidance documents do not require comparisons of any physical
p arameters with the RLD.
The new drug app lication references both a listed drug (Zovirax 5% Ointment) and published
literature. Zovirax (acyclovir) Ointment 5% (NDA 18-604 is a listed drug since it was
4
approved in 1982 and has not been withdrawn.
CbH J
The clinical safety and efficacy studies which supported the approval ofZovirax
are not relevant to the evaluation ofAvaclyr. The app licant has therefore p rovided literature in
the form of adequate and well controlled studies which demonstrate the safe~ and efficacy of
4
acyclovir ophthalmic ointment 3%.
<6H J

There is no listed drug which is or has been approved that includes acyclovir
in an ophthalmic dosage form.
The studies published in the literature are applicable to the Avaclyr because they were
conducted with a drug_f!_roduct which contains the same active and inactive in redients
The particle distribution of
4
acyclovir is required to be Cb> <> microns in diameter for 100% of the product and required to be
45
CbH microns in diameter for 90% ofthe drug product. Avaclyr includes acyclovir uniformly
distributed throughout the drug p roduct (as documented in the Chemistly/Manufacturing
Review) . No absorption or transport of the active ingredient is necessmy for the drug product
NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3%
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to reach the infected cells since the disease being treated affects only the outermost layer of the
cornea. The drug product will be placed in direct contact with the site where the disease occurs
(on the corneal epithelium). There is no known interaction between the active ingredient and
the base ingredient of the formulation. The drug substance has been shown in vitro to be
inc01porated into cells infected with he1pes simplex virus when the drug is placed in direct
contact with the cells.
The applicant for NDA 202408 has concluded

(0)(4)

There is no
reason to conclude that the drug product manufacturedfor the clinical studies in the 1980s was
made any other way.
The action letter requests/requires a comparison ofparticular parameters. While these
parameters may or may not have ever been measured on the product used in the clinical trials,
the measurement of these parameters was not recorded in the published papers and is not known
to be available from any source. It is therefore not possible to compare the parameters
between the product used in the published clinical trials and any of the products currently
marketed in the world. Comparison between the physical parameters ofa currently marketed
product and Avaclyr would therefore be ofve1y limited value.
Because the proposed product is being placed directly at the site of the disease (outermost layer
of the cornea), the white petrolatum acts only to disperse the acyclovir over the cornea. There
is no evidence that any of the parameters requested would have any impact on the safety or
efficacy ofan ophthalmic drug product placed in direct contact with site of the infection. Some
of the parameters requested have a questionable scientific merit such as measuring p H in a nonaqueous media. In addition, the USP chapter <771 > does not provide quantitative measures
and therefore does not lend itself to a comparison except as a yes/no criteria. Avaclyr meets
the criteria specified in USP chapter <771>. Viscosity, in vitro release testing (IVRT), specific
gravity, and melting temperature have never been demonstrated to correlate with the safety or
efficacy ofan ophthalmic ointment.

cc:

Renata Albrecht, MD
David Roeder
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MEMORANDUM
To:

Wiley A. Chambers, M .D.
Superviso1y Medical Officer, Ophthahnology
Division of Transplant and Ophthalmology Products (DTOP)

From:

Edward Cox, M.D., M.P.H.
Director
Office of Antimicrobial Products

Date:

October 27, 2015

Subject:

Dispute Statement
NDA 202408, acyclovir ophthalmic ointment, 3.0%
1

Dispute Statement NDA 202408, acyclovir ophthahnic ointment, 3.0%

Reference ID: 3838723

This Memorandum responds to your Dispute Statement of April 11, 2014 stating that you do not
agree with the decision to issue a Complete Response for NDA 202408 on March 31, 2014.
NDA 202408 is a 505(b)(2) application submitted by Fera Pharmaceuticals, LLC (Fera) for
acyclovir ophthalmic ointment 3% for the treatment of acute herpetic keratitis (dendritic ulcers).
There is no acyclovir ophthalmic ointment 3% which has been previously approved in the U.S.
For non-clinical safety information, the NDA relied on the Agency’s findings in the labeling for
approved oral and injectable forms of acyclovir and published literature concerning these
approved products. As the levels achieved by systemic administration of acyclovir exceed levels
achieved by topical ophthalmic administration, it was considered acceptable to rely upon these
previous findings for non-clinical safety. While you seem to make reference to this reliance in
your Dispute Statement, the reliance for non-clinical safety information is not the subject of the
dispute and will not be addressed further.
Your Dispute Statement is focused on the evidence of clinical safety and efficacy. There were no
clinical studies conducted by or for the applicant that evaluated the safety and efficacy of the
Fera acyclovir ophthalmic ointment 3%. As evidence of safety and efficacy, the applicant
submitted published literature reports of five clinical studies. Four of the published clinical trials
identified the manufacturer of the acyclovir ophthalmic ointment 3% product used in the clinical
trials as Burroughs Wellcome, now Glaxo-Smith-Kline (GSK). All reviewers including the
Division Director, the signatory authority for this NDA, agree that the submitted studies
demonstrated the safety and efficacy of the acyclovir ophthalmic ointment 3% used in the
clinical trials. However, the Division Director concluded that, “For this 505(b)(2) application, in
which no studies were conducted using the Fera product, a scientific “bridge” is needed between
the two products to be able to conclude that if the Fera acyclovir ophthalmic ointment 3% had
been used in these trials, it (like the Burroughs Wellcome product) would have been shown to be
safe and effective”. The deficiency cited in the CR letter was that the information submitted to
the NDA was insufficient to establish a scientific “bridge” between the proposed product and the
product used in the published clinical trials. To address the deficiency, it was recommended that
the applicant characterize 3 lots of Fera’s acyclovir ophthalmic ointment 3% and 3 lots of
Zovirax (acyclovir) ophthalmic ointment 3%. Recommended characterization attributes
included: petrolatum (specific gravity and other performance attributes), viscosity, quality and
performance tests, acyclovir particle size, and acyclovir polymorphisms. The variation for the
new drug product quality attributes should fall within the variation for Zovirax ophthalmic
ointment 3%. Zovirax ophthalmic ointment 3%, originally manufactured by Burroughs
Wellcome, is now manufactured by GSK and currently marketed in the United Kingdom (U.K.)
and some other European countries. Alternatively, the applicant could conduct clinical trials with
the Fera acyclovir ophthalmic ointment 3% to demonstrate the safety and efficacy of their new
drug.
According to your Dispute Statement, you disagree with the CR action and it is your opinion that
the NDA should have been approved. Further, you disagree with the recommendations to
address the deficiency summarized above. You state, “…the description of the manufacturing
process used to produce the proposed product along with the chemical identity tests and
2
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specifications proposed for the product are sufficient to scientifically conclude that the proposed
product can be expected to produce clinical results consistent with the product used in the
clinical ti·ials". In your Dispute Statement, you note that Fern's acyclovir ophthalmic ointment
3%
00~

I have carefully considered your Dispute Statement. I have discussed the scientific concerns you
raise with other expe1ts in the Agency. In addition, these Agency expe1ts requested additional
infonnation from MHRA concerning Zovirax ophthalmic ointment 3%. For the reasons
discussed below, I have concluded that a CR was the appropriate regulato1y action. I agree with
the deficiency discussed in the CR letter and the recommendations provided to the applicant to
address that deficiency.
The Division Director's decision regarding the need for a "bridge" between the Fera product and
the Bunoughs Wellcome (now GSK) product used in the published clinical ti·ials is consistent
with the Draft Guidance for Industry: Applications Covered by Section 505(b)(2) and Agency
policy and precedent. The Draft Guidance recognizes the need for a scientific bridge: "Before
submitting the application, the applicant should submit a plan to the appropriate new drng
evaluation division identifying the types of bridging studies that should be conducted. The
applicant should also identify those components of its application for which it expects to rely on
FDA's finding of safety and effectiveness of a previously approved drng product. The division
will critique the plan and provide guidance." The policy gennane to this situation is clearly
stated in the 505(b)(2) Assessment Fonn which states, "Reliance on info1mation regarding
another product (whether a previously approved product or from published literature) must be
scientifically appropriate. An applicant needs to provide a scientific "bridge" to demonsh'ate the
relationship of the referenced and proposed products" . We have engaged experts from within the
Agency to assist in the development of the types of studies that can provide a scientific bridge.
The approach and types of studies that can fonn the bridge for this NDA to the studies in the
literature, also has potential implications for evaluation of any future generic acyclovir 3%
ophthalmic ointments.
You raise a concern that you " ... do not believe with any ce1tainty that the atti·ibutes of Zovirax
ophthalmic ointment 3% are the same as the ath'ibutes of the diug product studied in the
published clinical ti·ials" . While you believe the product should have been approved, this seems
to question whether bridging would be possible, seems to argue that the GSK product has
significant differences from what was utilized in the studies in the published literature, and
seems conti·adicto1y to other arguments that you put fo1th. The Agency has discussed the
regulato1y histo1y of Zovirax ophthalmic ointment 3% with MHRA regulators. This product was
first authorized in the U.K. in 1981 and is available in some other European counh'ies on a purely
national basis. MHRA regulators state that they know the specific histo1y of the product in the
U.K., and that there is a sti·ong probability that any product sourced from the U.K. will be
equivalent to the product sourced for the published clinical U-ials. Thus, it is reasonable to
recommend that a comparison of the Fera product with Zovirax ophthalmic ointment 3% sourced
3
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from the U.K. is adequate to establish a bridge. If not adequate, new clinical trials would be
needed (and the applicant was provided this as an alternative option in the CR letter.)
You state that the characterization comparison for the two products recommended in the CR
letter is inconsistent with the information requested for the review of generic ophthalmic
ointments accepted for review and approved. Specifically, you cite Draft Guidance documents
for generic erythromycin and bacitracin ophthalmic ointments recommending a request for
waiver of in-vivo bioequivalence study requirements, noting that a generic ophthalmic product
should have the same active and inactive ingredients in the same concentration as the reference
listed drug. Experts in OGD state that these guidance documents represent DESI waivers of
bioequivalence for very old products and do not represent their current thinking. For locally
acting non-solution products, OGD is preparing a “Refuse to Receive” Guidance that will
recommend minimum product characterization equivalent to what is recommended in the Fera
acyclovir ophthalmic ointment 3% CR letter.
You state that, “No absorption or transport of the active ingredient is necessary for the drug
product to reach the infected cells, since the disease being treated affects only the outermost
layer of the cornea”. You further state that, “The drug substance has been shown in vitro to be
incorporated into cells infected with herpes simplex virus when the drug is placed in direct
contact with the cells”. Following cellular uptake, intracellular phosphorylation and conversion
to the triphosphate form, acyclovir inhibits viral DNA polymerase and blocks viral DNA
synthesis. It is important to understand how drug product characteristics may impact availability
of drug substance for cellular uptake. It is possible that cellular uptake could be affected by drug
substance particle size and morphology. This is particularly true given the very low expected
solubility of the drug substance in petrolatum. The recommended particle size and in-vitro
release testing represents an approach to understanding these factors.
You raise two concerns regarding USP documents. You state that Fera’s acyclovir ophthalmic
ointment 3% meets the criteria specified in USP chapter <771>. While this may currently be
correct, a revision of USP <771> was proposed in late 2013 and is under discussion. The
proposed revision would change the title of this chapter to <771> Ophthalmic Preparations –
Quality Tests and recommends more extensive product testing such as viscosity.1 You state that
Fera’s product meets the USP “identical compendia”. Agency CMC experts note that
compliance with a USP monograph is not intended to assure comparable product performance.
In addition, the Agency offered Fera Pharmaceuticals the opportunity to discuss development of
a method for in vitro release testing for their product. They appreciated the offer to confer with
the Agency, but were of the opinion that they were sufficiently familiar with in vitro release
testing such that they could develop a method and did not need to confer with the Agency. The
DTOP has kept in touch with Fera Pharmaceuticals periodically to keep abreast of their progress
towards a resubmission of their NDA. Based on Fera’s earlier estimates of timing for their
1

Available at:
http://www.usp.org/sites/default/files/usp pdf/EN/meetings/workshops/771ophthalmicpreparations.pdf
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resubmission, it should have already been resubmitted, but most recently they estimate a
resubmission within the next month or two.
In conclusion, I agree with the Division Director that a CR was the appropriate regulatory action.
The deficiency discussed in the CR letter and recommendations provided to the applicant to
address that deficiency are consistent with Agency policy and current thinking regarding the
scientific issues raised.

5
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Summary of Dispute
On March 31, 2014, a complete response letter was issued to NDA 202408.

I do not agree with the decision to issue a complete response. I believe that the application should
have been approved.
The complete response letter states as the single deficiency that the application is lacking a scientific
"bridge" between the proposed product and the product used in the clinical studies submitted to the
application. The letter further states that the info1mation submitted in the application was
considered insufficient to establish a scientific "bridge" between the proposed product and the
product used in the published clinical trials . The "bridge" was described as being needed for the
detennination of the safety and efficacy of acyclovir ophthalmic ointment in the proposed
indication of acute herpetic keratitis (dendritic ulcers).

I believe that the description ofthe manufacturing process used to produce the proposed product
along with the chemical identity tests and specifications proposedfor the product are sufficient to
scientifically conclude that the proposed product can be expected to produce clinical results
consistent with the product used in the clinical trials.
To address the deficiency, the letter recommends that the characterization of the 3 lots ofFera's
acyclovir ophthalmic ointment 3% be compared with 3 lots (if available) of the Zovirax acyclovir
ophthalmic ointment 3% product that may se1ve as the nominal RLD, and that the variation for
measured product quality attributes fall within the variability obse1ved for the nominal RLD.
(b)(~Y

I do not believe that
there is any certainty that the attributes ofZovirax are the same as the attributes of the drug product
studied in the published clinical trials. I therefore disagree that a comparison ofthe parameters
suggested in the letter is relevant. I also disagree that Zovirax should be treated as a Reference
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Listed Drug because it is not a product which is the subject of an approved new drug application.
The letter continues to:
1. Require further characterization of the petrolatum by the comparison of specific quality and
performance attributes of the nominal RLD with Fera’s acyclovir ophthalmic ointment 3%.
2. Recommend that comparative viscosity profile measurements be made not only to determine the
linear viscoelastic response but also to investigate the nonlinear viscosity behavior over a range
of shear rates.
3. Recommend that the scientific bridge be supported by the collective weight of evidence from
tests representing the physical qualities as well as the performance behavior of the ophthalmic
ointment including relevant USP methods for Melting Temperature (Class III) <741>, pH
<791>, Specific Gravity <841>, Ophthalmic Ointments <771>, and Drug Release <1724>.
The In Vitro Release Test (IVRT) test method for measuring drug release, performed as
described in <1724>, should be validated to demonstrate the reproducibility and discrimination
sensitivity of the IVRT method.
4. Describe the application’s description of acyclovir particle size as inadequate and state that since
ophthalmic ointments are intended for application to the eye, special precautions must be taken
in their preparation, to be free of large particles. As such, the drug substance is ideally added to
the ointment base either as a solution or as a micronized powder. To support a scientific bridge,
we recommend that the comparative particle size analysis be performed as a 3-tier analysis,
reporting the D10, D50 and D90 particle sizes, compared for the nominal RLD and Fera’s
acyclovir ophthalmic ointment 3%.
5. Recommend that Fera characterize the polymorphic form(s) of acyclovir in the nominal RLD,
and demonstrate that Fera’s manufacturing process has consistently produced a drug product
with a comparable polymorphic composition of acyclovir in Fera’s acyclovir ophthalmic
ointment 3%.
I disagree with the recommendations and requirements listed above because these
recommendations and requirements ask for comparisons to a product which has not been approved
in the United States and there is no assurance that the “reference product” has the same attributes
as the product studied in the clinical trials. The request is also inconsistent with the information
requested during the review of generic ophthalmic ointments accepted for review and approved.
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Background:
Acyclovir ophthahnic ointment 3% was developed in the mid-1980s by Bunoughs-Wellcome
under IND 13,923. At the same time, BmToughs-Wellcome developed, Viroptic (ti·ifluridine
41
ophthalmic solution) under IND
Cb>c • BmToughs submitted an NDA for Viroptic in the United
States, but never submitted an NDA for acyclovir ophthalmic ointment. BmToughs did submit a
marketing application in Europe. Ophthalmologists have been known to purchase acyclovir
ophthalmic ointment in Europe and ti·anspo1i it into the United States for several decades.
Following various cmporate mergers, GlaxoSmithKline came to market acyclovir ophthalmic
ointment in Europe. Based on meetings with GlaxoSmithKline, they do not have the original
studies conducted with the product, although several ti·ials have been published. Acyclovir
ophthalmic ointment has been marketed in Europe and several counh'ies around the world, but not
in the United States.
Durin the 1960s, 1970s and 1980s, ophthalmic ointments were commonly made,

(6)(41

Only one fonnu ation of acycIOVir ophthalmic
ointment (acyclovir USP mixed only with white peti·olatum, USP), the one proposed for marketing
in NDA 202408 appears to have ever been used in any clinical ti·ial or marketed. Based on
knowledge from the manufacturing synthesis of the drng substance used in other dosage fonns, the
manufacturing of acyclovir has changed multiple times and it does not appear that any product is
cmTently manufactured the same way it was manufactured for the clinical ti·ials for any dosage
fo1m of acyclovir.
NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3% was submitted as a 505(b)(2)
application. Zovirax (acyclovir) Ointment 5% (NDA 18-604) was cited as the listed diug for the
pmposes of referencing non-clinical in viti·o and systemic info1mation. The application references
studies in the literature to suppo1i the safety and efficacy of acyclovir ophthalmic ointment, 3% for
the proposed ocular indication.
Zovirax (acyclovir) Ointment 5% has a different fonnulation, a different indication, a different site
of use, and a different concenh'ation. It does include the same active ingredient (acyclovir).
Zovirax is indicated in the management of initial genital he1pes and in limited non-life-threatening
mucocutaneous He1pes simplex vims infections in immunocompromised patients. While
acyclovir ophthalmic ointment has never been approved in the United States, it is approved in
other dosage fo1ms such as tablets, capsules, suspension, cream , topical skin ointment, and
injectable. Nonclinical systemic info1mation is applicable because studies which achieve a
measurable systemic level were perfo1med with non-ophthalmic dosage fo1ms. In viti·o
info1mation is applicable because it does not use the ophthalmic dosage fo1m.
Most, but not all of the published, adequate and well conh'olled U-ials which suppo1i the safety and
efficacy of acyclovir ophthalmic ointment include an acknowledgement that the diug product was
obtained by BmToughs-Wellcome.
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Nature of the disagreement
I believe that there is adequate bridging between the proposed drug product (Avacly1) and the
product used in the published literature. The additional testing recommended and/or required is
not consistent with recommendations/requirements for other antimicrobial ophthalmic ointment
applications. The approval ofgeneric ophthalmic ointments such as ANDA 65-213, Neomycin and
Po~ymyxin B Sulfates, Bacitracin Zinc, and Hydrocortisone Ophthalmic Ointment USP, 3.5 mg/g,
10, OOOunits/g, 400 units/g and 10 mg/gas recently as July 25, 2012,- were formulations based on
white petrolatum, were without IVRT testing, were granted a waiver ofin vivo bioavailability, had
only a two tier particle size specification, had no viscosity profile measurements and had no physical
parameter comparison to the reference listed drug product (RLD). Avac~yr is also an antimicrobial
drug product intendedfor use topically at the site of the corneal infection. Draft guidance
documents for the submission oftopical ophthalmic ointments, indicatedfor antimicrobial treatment
ofocular swface infections ofthe cornea do not require in vivo bioequivalence studies for generic
versions of these drug products [Erythromycin, Bacitracin}. The draft guidance documents do
not require comparisons ofany physical parameters with the RLD.
The new drug application references both a listed drug (Zovirax 5% Ointment) and published
literature. Zovirax (acyclovif) Ointment 5% 'DA 18-604 is a listed dru since it was approyed
4
in 1982 and has not been withdrawn.
(bJ< l
clinical safety and efficacy studies which supported the approval ofZovirax are not relevant to the
evaluation ofAvaclyr. The applicant has therefore provided literature in the form ofadequate
and well controlled studies which demonstrate the saf.!_ty and f?fficacJl...Ef acyclovir ophthalmic ,
4
ointment 3%.
(b)O

There is no listed drug
which is or has been approved that includes acyclovir in an ophthalmic dosage form.
The studies published in the literature are applicable to the Avaclyr because they were conducted
41
with a drug product which contains the same active and inactive ingredients
(bJ(
The particle distribution ~f acyclovir is
required to
microns in diameter/or 100% ofthe product and required to be (b)(41microns in
diameter for 90% ofthe drug product. Avaclyr includes acyclovir uniformly distributed
throughout the drug product (as documented in the Chemistry/Manufacturing Review) . No
abs01ption or transport of the active ingredient is necessmy for the drug product to reach the
infected cells since the disease being treated affects only the outermost layer ofthe cornea. The
drug product will be placed in direct contact with the site where the disease occurs (on the corneal
epithelium). There is no known interaction between the active ingredient and the base ingredient
of the formulation. The drug substance has been shown in vitro to be inc01porated into cells
infected with herpes simplex virus when the drug is placed in direct contact with the cells.

DeL.:J

The applicant for NDA 202408 has concluded
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(D) (4)

There is no reason to
conclude that the drug product manufactured for the clinical studies in the 1980s was made any
otherw~y.

The action letter requests/requires a comparison ofparticular parameters. While these
parameters may or may not have ever been measured on the product used in the clinical trials, the
measurement ofthese parameters was not recorded in the published papers and is not known to be
available from any source. It is therefore not possible to compare the parameters between the
product used in the published clinical trials and any of the products current~y marketed in the
world. Comparison between the physical parameters ofa currently marketed product and
Avaclyr would therefore be ofvery limited value.
Because the proposed product is being placed directly at the site ofthe disease (outennost layer of
the cornea), the white petrolatum acts only to disperse the acyclovir over the cornea. There is no
evidence that any of the parameters requested would have any impact on the safety or efficacy of
an ophthalmic drug product placed in direct contact with site of the infection. Some of the
parameters requested have a questionable scientific merit such as measuring pH in a non-aqueous
media. In addition, the USP chapter < 771> does not provide quantitative measures and
therefore does not lend itself to a comparison except as a yes/no criteria. Avaclyr meets the
criteria specified in USP chapter < 771 >. Viscosity, in vitro release testing (IVRT), specific
gravity, and melting temperature have never been demonstrated to correlate with the safety or
efficacy ofan ophthalmic ointment.

cc:

Renata Albrecht, MD
David Roeder
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Summary of Disagreement [Agency position in regular font, Submitter ' s position in italics.]
On March 3 1, 2014, a complete response letter was issued to NDA 202408.

I do not agree with the decision to issue a complete response. I believe that the application should
have been app roved.
The complete response letter states as the single deficiency that the application is lacking a scientific
"bridge" between the proposed product and the product used in the clinical studies submitted to the
application . The letter further states that the info1mation submitted in the application was
considered insufficient to establish a scientific "bridge" between the proposed product and the
product used in the published clinical trials . The "bridge" was described as being needed for the
detennination of the safety and efficacy of acyclovir ophthalmic ointment in the proposed
indication of acute he1petic keratitis (dendritic ulcers).

I believe that the description ofthe manufacturing process used to produce the proposed product
along with the chemical identity tests and specifications p rop osedfor the p roduct are sufficient to
scientifically conclude that the proposed product can be expected to produce clinical results
consistent with the product used in the clinical trials.
To address the deficiency, the letter recommends that the characterization of the 3 lots ofFera's
acyclovir ophthalmic ointment 3% be compared with 3 lots (if available) of the Zovirax acyclovir
ophthalmic ointment 3% product that may se1v e as the nominal RLD, and that the variation for
measured product quality attributes fall within the variability obse1ved for the nominal RLD.

there is any certainty that the attributes ofZovirax are the same as the attributes of the drug product
studied in the published clinical trials. I therefore disagree that a comparison ofthe parameters
suggested in the letter is relevant. I also disagree that Zovirax should be treated as a Reference
Listed Drug because it is not a p roduct which is the subject ofan approved new drug application.
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The letter continues to:
1. Require further characterization of the petrolatum by the comparison of specific quality and
performance attributes of the nominal RLD with Fera’s acyclovir ophthalmic ointment 3%.
2. Recommend that comparative viscosity profile measurements be made not only to determine the
linear viscoelastic response but also to investigate the nonlinear viscosity behavior over a range
of shear rates.
3. Recommend that the scientific bridge be supported by the collective weight of evidence from
tests representing the physical qualities as well as the performance behavior of the ophthalmic
ointment including relevant USP methods for Melting Temperature (Class III) <741>, pH
<791>, Specific Gravity <841>, Ophthalmic Ointments <771>, and Drug Release <1724>.
The In Vitro Release Test (IVRT) test method for measuring drug release, performed as
described in <1724>, should be validated to demonstrate the reproducibility and discrimination
sensitivity of the IVRT method.
4. Describe the application’s description of acyclovir particle size as inadequate and state that since
ophthalmic ointments are intended for application to the eye, special precautions must be taken
in their preparation, to be free of large particles. As such, the drug substance is ideally added to
the ointment base either as a solution or as a micronized powder. To support a scientific bridge,
we recommend that the comparative particle size analysis be performed as a 3-tier analysis,
reporting the D10, D50 and D90 particle sizes, compared for the nominal RLD and Fera’s
acyclovir ophthalmic ointment 3%.
5. Recommend that Fera characterize the polymorphic form(s) of acyclovir in the nominal RLD,
and demonstrate that Fera’s manufacturing process has consistently produced a drug product
with a comparable polymorphic composition of acyclovir in Fera’s acyclovir ophthalmic
ointment 3%.
I disagree with the recommendations and requirements listed above because these
recommendations and requirements ask for comparisons to a product which has not been approved
in the United States and there is no assurance that the “reference product” has the same attributes
as the product studied in the clinical trials. The request is also inconsistent with the information
requested during the review of generic ophthalmic ointments accepted for review and approved.
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Background:
Acyclovir ophthahnic ointment 3% was developed in the mid-1980s by Bunoughs-Wellcome
under IND 13,923. At the same time, BmToughs-Wellcome developed, Viroptic (ti·ifluridine
41
ophthalmic solution) under IND
Cb>c • BmToughs submitted an NDA for Viroptic in the United
States, but never submitted an NDA for acyclovir ophthalmic ointment. BmToughs did submit a
marketing application in Europe. Ophthalmologists have been known to purchase acyclovir
ophthalmic ointment in Europe and ti·anspo1i it into the United States for several decades.
Following various cmporate mergers, GlaxoSmithKline came to market acyclovir ophthalmic
ointment in Europe. Based on meetings with GlaxoSmithKline, they do not have the original
studies conducted with the product, although several ti·ials have been published. Acyclovir
ophthalmic ointment has been marketed in Europe and several counh'ies around the world, but not
in the United States.
Durin the 1960s, 1970s and 1980s, ophthalmic ointments were commonly made

(6)(41

Only one fonnu ation of acycIOVir ophthalmic
ointment (acyclovir USP mixed only with white peti·olatum, USP), the one proposed for marketing
in NDA 202408 appears to have ever been used in any clinical ti·ial or marketed. Based on
knowledge from the manufacturing synthesis of the drng substance used in other dosage fonns, the
manufacturing of acyclovir has changed multiple times and it does not appear that any product is
cmTently manufactured the same way it was manufactured for the clinical ti·ials for any dosage
fo1m of acyclovir.
NDA 202408, Avaclyr (acyclovir ophthalmic ointment) 3% was submitted as a 505(b)(2)
application. Zovirax (acyclovir) Ointment 5% (NDA 18-604) was cited as the listed diug for the
pmposes of referencing non-clinical in viti·o and systemic info1mation. The application references
studies in the literature to suppo1i the safety and efficacy of acyclovir ophthalmic ointment, 3% for
the proposed ocular indication.
Zovirax (acyclovir) Ointment 5% has a different fonnulation, a different indication, a different site
of use, and a different concenh'ation. It does include the same active ingredient (acyclovir).
Zovirax is indicated in the management of initial genital he1pes and in limited non-life-threatening
mucocutaneous He1pes simplex vims infections in immunocompromised patients. While
acyclovir ophthalmic ointment has never been approved in the United States, it is approved in
other dosage fo1ms such as tablets, capsules, suspension, cream , topical skin ointment, and
injectable. Nonclinical systemic info1mation is applicable because studies which achieve a
measurable systemic level were perfo1med with non-ophthalmic dosage fo1ms. In viti·o
info1mation is applicable because it does not use the ophthalmic dosage fo1m.
Most, but not all of the published, adequate and well conh'olled U-ials which supp01i the safety and
efficacy of acyclovir ophthalmic ointment include an acknowledgement that the diug product was
obtained by BmToughs-Wellcome.
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Nature of the disagreement
I believe that there is adequate bridging between the proposed drug product (Avacly1) and the
product used in the published literature. The additional testing recommended and/or required is
not consistent with recommendations/requirements for other antimicrobial ophthalmic ointment
applications. The approval ofgeneric ophthalmic ointments such as ANDA 65-213, Neomycin and
Po~ymyxin B Sulfates, Bacitracin Zinc, and Hydrocortisone Ophthalmic Ointment USP, 3.5 mg/g,
10, OOOunits/g, 400 units/g and 10 mg/gas recently as July 25, 2012,- were formulations based on
white petrolatum, were without IVRT testing, were granted a waiver ofin vivo bioavailability, had
only a two tier particle size specification, had no viscosity profile measurements and had no physical
parameter comparison to the reference listed drug product (RLD). Avac~yr is also an antimicrobial
drug product intendedfor use topically at the site ofthe corneal infection. Draft guidance
documents for the submission oftopical ophthalmic ointments, indicatedfor antimicrobial treatment
ofocular surface infections ofthe cornea do not require in vivo bioequivalence studies for generic
versions of these drug products [Erythromycin, Bacitracin}. The draft guidance documents do
not require comparisons ofany physical parameters with the RLD.
The new drug application references both a listed drug (Zovirax 5% Ointment) and published
literature. Zovirax (acyclovif) Ointment 5% 'DA 18-604 is a listed dru since it was approyed
4
in 1982 and has not been withdrawn.
(bJ< l
clinical safety and efficacy studies which supported the approval ofZovirax are not relevant to the
evaluation ofAvaclyr. The applicant has therefore provided literature in the form ofadequate
and well controlled studies which demonstrate the saf.!_ty and f?fficacJl...Ef acyclovir ophthalmic ,
4
ointment 3%.
(b)O

There is no listed drug
which is or has been approved that includes acyclovir in an ophthalmic dosage form.
The studies published in the literature are applicable to the Avaclyr because they were conducted
4
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. an d'mact zve
' zn
. red'zents
(b)( Y
wzt' h a drug product w h'h
zc contams
The particle distribution ~f a,cyclovir is
4
required to
microns in diameter/or 100% ofthe product and required to be (b) C> microns in
diameter for 90% ofthe drug product. Avaclyr includes acyclovir uniformly distributed
throughout the drug product (as documented in the Chemistry/Manufacturing Review) . No
abs01ption or transport of the active ingredient is necessmy for the drug product to reach the
infected cells since the disease being treated affects only the outermost layer ofthe cornea. The
drug product will be placed in direct contact with the site where the disease occurs (on the corneal
epithelium). There is no known interaction between the active ingredient and the base ingredient
of the formulation. The drug substance has been shown in vitro to be inc01porated into cells
infected with herpes simplex virus when the drug is placed in direct contact with the cells.

DeL.:J

The applicant for NDA 202408 has concluded
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(b) (41

5

(D) (4)

There is no reason to
conclude that the drug product manufactured for the clinical studies in the 1980s was made any
otherw~y.

The action letter requests/requires a comparison ofparticular parameters. While these
parameters may or may not have ever been measured on the product used in the clinical trials, the
measurement ofthese parameters was not recorded in the published papers and is not known to be
available from any source. It is therefore not possible to compare the parameters between the
product used in the published clinical trials and any of the products current~y marketed in the
world. Comparison between the physical parameters ofa currently marketed product and
Avaclyr would therefore be ofvery limited value.
Because the proposed product is being placed directly at the site ofthe disease (outennost layer of
the cornea), the white petrolatum acts on~y to disperse the acyclovir over the cornea. There is no
evidence that any of the parameters requested would have any impact on the safety or efficacy of
an ophthalmic drug product placed in direct contact with site ofthe infection. Some of the
parameters requested have a questionable scientific merit such as measuring pH in a non-aqueous
media. In addition, the USP chapter < 771> does not provide quantitative measures and
therefore does not lend itself to a comparison except as a yes/no criteria. Avaclyr meets the
criteria specified in USP chapter < 771 >. Viscosity, in vitro release testing (IVRT), specific
gravity, and melting temperature have never been demonstrated to correlate with the safety or
efficacy ofan ophthalmic ointment.

Possible significant negative consequences to the public heath
Acyclovir ophthalmic ointment is on the World Health Organization's (WHO) Essential
Medicines List as a first line therapy. Ifleft unti·eated, herpes simplex keratitis is potentially sight
threatening. Inadequately U-eated herpes simplex keratitis can cause corneal sc~ming leading to
significant vision loss. While there is an approved solution (ti·iflmidine ophthalmic solution) and
gel (ganciclovir ophthalmic gel) for this indication, there is no approved ointment dosage f01m and
resistance to the approved products is known to occm .
In the absence of an approved acyclovir ophthalmic ointment, phaim acy compounding has
occuned and is likely to continue. The quality and reliability of an approved product would
minimize risks that may occm with phaim acy compounding.

List of at least three potential candidates with appropriate technical expertise for Ad Hoc
panel:
Robe1i Temple, MD
Douglas Throckmo1ion, MD
Robe1i L. West
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Deputy Center Director, CDER
Deputy Center Director, CDER
Superviso1y Phaim acist, Office of Generics

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------WILEY A CHAMBERS
04/11/2014

Reference ID: 3488101

DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug Administration
Silver Spring, MD 20993

Subject:

Filing Decision Regarding Dispute Resolution of Differing Professional Opinions
(DPO)
NDA 202-408, Avaclyr (acyclovir ophthalmic ointment) 3.0%

Date:

April 11, 20141

From:

Virginia L. Behr
Ombudsman, FDA Center for Drug Evaluation and Research (CDER)

To:

Wiley Chambers, MD

Filing Decision: DPO Not Filed
On April 4, 2014, I received your DPO request (dated April 3, 2014) submitted under MAPP
4151.2, “Resolution of Differing Professional Opinions: Review by Ad Hoc Panel and CDER
Director.”
As written in MAPP 4151.2, DPOs are filed for the most serious differences of opinion when
CDER action or inaction could have a “significant negative impact on the public health.” Your DPO
states that the Complete Response letter (nonapproval action) for NDA 202-408 is having a
significant negative consequence on the public health because patients could benefit from Avaclyr
(acyclovir ophthalmic ointment) 3.0% and that inadequately treated herpes simplex keratitis can
lead to significant vision loss. You also raise concerns about the lack of ointment dosage form, the
potential for antiviral resistance with the marketed products, and continued compounding of
acyclovir for this use.
I conclude that your request does not meet the criteria for filing this DPO because the consequences
of FDA action are not sufficiently serious and do not warrant filing of the DPO. There are two
relevant FDA-approved and marketed therapies available:
o trifluridine ophthalmic solution 1% for treatment of primary keratoconjuctivitis and
recurrent epithelial keratitis due to herpes simplex virus, types 1 and 2
o ganciclovir ophthalmic gel 0.15% for treatment of acute herpetic keratitis
Also, other avenues for resolution have not been fully explored, namely, utilizing the appeals
process established in MAPP 4151.1, “Scientific/Regulatory Dispute Resolution for Individuals
Within a Management Chain.” If you choose to appeal under MAPP 4151.1, please direct your
appeal to the Next Highest Management Official, Ed Cox, MD, Director of the Office of
Antimicrobial Products. There appear to be no extenuating circumstances that would preclude a
timely review of your appeal.
Although this DPO is not filed due to the reasons detailed above, further policy discussion between
CDER Super-Offices (including ONDQA, OPS, OND, and OGD) should be considered.
Specifically, the question of what constitutes an acceptable “scientific bridge” between a product
1

As stated in MAPP 4151.2, the Ombudsman has five business days from receipt of the DPO to issue the filing
decision. The DPO was received on April 4, 2014 and therefore the filing decision was due on April 11, 2014.
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used in clinical trials (with results published in literature and relied upon for a 505(b)(2)
application) and the proposed formulation for marketing should be explored. I will relay this
recommendation to Dr. Cox.
You may choose to appeal my decision to not file this DPO. If so, you must appeal the decision
within 10 working days using the appeals process detailed in the FDA Staff Manual Guide 9010.1,
“Scientific Dispute Resolution at FDA.”
cc:
Janet Woodcock, CDER Director
Mary Beth Clarke, Director, Office of Executive Programs
John Jenkins, Director, Office of New Drugs
Ed Cox, Director, Office of Antimicrobial Products
Renata Albrecht, Director, Division of Transplant and Ophthalmology Products
Administrative file for NDA 202-408, Avaclyr (acyclovir ophthalmic ointment) 3.0%

Ombudsman Filing Decision for Differing Professional Opinions
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NDA 202-408
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Office of Generic Drugs
Submission Type:
NDA Number:
NDA Submission Date:
Drug Product:
Applicant:
Reviewer:

NDA submitted under 505(b)(2)
202408
31-MAY-2013, most recently amended 25-MAR-2014
Acyclovir ophthalmic ointment, 3%
Fera Pharmaceuticals, LLC
Sameersingh G. Raney, Ph.D.

Summary
The Division of Transplant and Ophthalmology Products (OAP/OND/CDER/FDA) requested a consult from
OGD regarding “whether the comparative information provided by Fera, comparing the Glaxo/Burroughs
Wellcome product used in the published clinical trials and the Fera-manufactured product in this NDA, is
sufficient to conclude that Fera has established a scientific “bridge” between these two products needed to
support this 505(b)(2) application, or whether Fera needs to provide any additional information.”1
It was not within the scope of the consult to evaluate whether the Glaxo/Burroughs Wellcome ZoviraxTM
acyclovir ophthalmic ointment, 3% marketed in Europe2 would represent an appropriate reference product for
this 505(b)(2) application. Instead, the consult focused on evaluating the sufficiency of the comparative
information provided by the applicant, particularly in amendments 19 and 20 to their application. To the
degree that the information provided by the applicant was determined not to be sufficient, it was within the
scope of the consult to recommend characterizations of the applicant’s drug product that would help establish a
scientific bridge with the ZoviraxTM acyclovir ophthalmic ointment, 3%, were it to be deemed acceptable as a
nominal reference product.

The Consult
General Comments
1. It is recommended that the characterization of the 3 lots of Fera’s acyclovir ophthalmic ointment, 3%
be compared with 3 lots (if available) of the Zovirax acyclovir ophthalmic ointment 3% product that
may serve as the nominal RLD, and that the variation for measured product quality attributes fall
within the variability observed for the nominal RLD.
2. Petrolatum is a heterogeneous mixture of hydrocarbons that may contain varied amounts of saturated
alkanes and cycloalkanes as well as unsaturated compounds, individual species of which may be liquid
or solid in their purified forms. The unique heterogeneous mixture of these compounds can influence
the properties of the resultant material and the performance of the dosage form. This compositional
heterogeneity may be indirectly characterized as qualities of the drug product such as melting point,
1

E-mail from Renata Albrecht, M.D., Director, Division of Transplant and Ophthalmology Products, OAP/OND/CDER/FDA to
Kathleen Uhl, M.D., Acting Director, Office of Generic Drugs, CDER/FDA and others on 25-MAR-2014 at 6:07 PM entitled
“RE: NDA 202408/acyclovir ophthalmic ointment, 3.0%/Fera Pharmaceuticals, LLC”
2

E-mail from Renata Albrecht, M.D., Director, Division of Transplant and Ophthalmology Products, OAP/OND/CDER/FDA to
Lois Almoza and others on 18-MAR-2014 at 7:01 AM entitled “NDA 202408 acyclovir ophthalmic ointment 3%.pptx”

1
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viscosity profile, specific gravity, etc. The specifications constrained by the tests for White Petrolatum,
USP provide minimum criteria for inclusion within a grade, and are not sufficient to support a
scientific bridge for product quality and performance. Further characterization of the petrolatum by
the comparison of specific quality and performance attributes of the nominal RLD with Fera’s
acyclovir ophthalmic ointment, 3% are required.
Viscosity
3. It is known that formulations of White Petrolatum, USP can exhibit non-Newtonian (shear-thinning)
behavior (e.g. see Park & Song (2010) Rheological evaluation of petroleum jelly as a base material in
ointment and cream formulations with respect to rubbing onto the human body, Korea-Australia
Rheology Journal 22(4) 279-289). As such, to support a scientific bridge, it is recommended that
comparative viscosity profile measurements be made not only to determine the linear viscoelastic
response but also to investigate the nonlinear viscosity behavior over a range of shear rates.
Quality and Performance Tests
4. It is recommended that the scientific bridge be supported by the collective weight of evidence from
tests representing the physical qualities as well as the performance behavior of the ophthalmic
ointment. These tests of the drug product are recommended to include relevant USP methods for
Melting Temperature (Class III) <741>, pH <791>, Specific Gravity <841>, Ophthalmic Ointments
<771>, and Drug Release <1724>. The In Vitro Release Test (IVRT) test method for measuring drug
release, performed as described in <1724>, should be validated to demonstrate the reproducibility and
discrimination sensitivity of the IVRT method. Discrimination sensitivity may be demonstrated by
testing of the 3% ophthalmic ointment, compared with altered (e.g. 2% and 4%) ophthalmic ointments
of otherwise comparable composition, to demonstrate the sensitivity of the IVRT method to
monitoring the proportionality of the release rates as a function of drug concentration, and to
demonstrate the ability of the IVRT method to detect inequivalence of the altered formulations’ drug
release rates to that measured for the 3% ophthalmic ointment, using the statistical methodology
described in <1724>. The receptor solution may be composed of a buffer representing artificial tears,
provided that adequate solubility for Acyclovir exists so as not to compromise the linearity of the
IVRT method, and that the method is appropriately discriminating.
Acyclovir Particle Size
5. The description of acyclovir particle size is inadequate. Because ophthalmic ointments are intended
for application to the eye, special precautions must be taken in their preparation, to be free of large
particles. As such, the drug substance is ideally added to the ointment base either as a solution or as a
micronized powder. To support a scientific bridge, it is recommended that the comparative particle
size analysis be performed as a 3-tier analysis, reporting the D10, D50 and D90 particle sizes,
compared for the nominal RLD and Fera’s acyclovir ophthalmic ointment, 3%.
Acyclovir Polymorphisms
6. It is recommended that Fera characterize the polymorphic form(s) of acyclovir in the nominal RLD,
and demonstrate that Fera’s manufacturing process has consistently produced a drug product with a
comparable polymorphic composition of acyclovir in Fera’s acyclovir ophthalmic ointment, 3%.
2

Reference ID: 3480832

(Signed Electronically)
Sameersingh G. Raney, Ph.D.
Acting Lead for Topical and Transdermal Drug Products, Science Staff, Office of Generic Drugs
(Signed Electronically)
Robert Lionberger, Ph.D.
Acting Deputy Director for Science, Office of Generic Drugs
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FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research
Office of Prescription Drug Promotion

****Pre-decisional Agency Information****
Memorandum
Date:

February 25, 2014

To:

Lois Almoza, M.S., Regulatory Health Project Manager
Division of Transplant and Ophthalmology Products (DTOP)

From:

Christine Corser, Pharm.D., RAC, Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Subject:

NDA #202408
AVACLYR (acyclovir ophthalmic ointment, 3%)

As requested in your consult dated July 31, 2013, the Office of Prescription Drug
Promotion (OPDP) has reviewed the proposed draft labeling and draft
carton/container labels for AVACLYR (acyclovir ophthalmic ointment, 3%).
OPDP’s comments on the PI are based on the substantially complete version of
the PI titled, “substantially complete - draft-labeling-text-word.doc” which was
received via email from DTOP on February 24, 2014.
OPDP’s comments on the PI are attached in the clean substantially complete
version of the labeling.
OPDP has also reviewed the draft carton and container labels that were
submitted to the NDA on May 31, 2013 (located here:
\\CDSESUB1\EVSPROD\NDA202408\202408.enx). We note that the carton and
container labeling refer to the drug as, “AvaclyrTM,” while the PI refers to the drug
name as “AVACLYR.” We recommend revising so that the carton and container
labeling are consistent with the PI.
If you have any questions about OPDP’s comments, please contact Christine
Corser at 6-2653 or at christine.corser@fda.hhs.gov.
Thank you for the opportunity to provide comments on this proposed labeling.
2 Pages of Draft Labeling have been Withheld in Full as B4 (CCI/TS) immediately following this page
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Memorandum
From: Lalji Mishra, Ph.D.
Virology Reviewer
CDER\OND\OAP\Division of Antiviral Products (HFD-530)
Date: 02/06/14
Thru: Jules O’Rear, Ph.D.
VirologyTeam Leader
CDER\OND\OAP\Division of Antiviral Products (HFD-530)
To:

Jeffery S. Murray, M.D.
Deputy Director
CDER\OND\OAP\Division of Antiviral Products (HFD-530)

Subject: NDA 202408 Consult
BACKGROUND

Division of Transplant and Ophthalmology Products (DTOP) has requested a review of and
comment on the Virology label for NDA 202408 for acyclovir ophthalmic ointment, 3%
indicated for the treatment of acute herpetic keratitis (dendritic ulcers) in patients with herpes
simples (HSV-1 and HSV-2):
Please comment on the adequacy of the proposed labeling from a virology perspective, including
whether the information on drug resistance is current or needs to be updated for NDA 202408.
This NDA is a 505(b) (2) application that relies on published literature.
Following changes (red strikethrough deleted and blue inserted) are made in the current version
of the label. The changes made are based on the published literature and current label for
acyclovir.
INDICATIONS AND USAGE
AVACLYR (acyclovir), a herpes simplex virus nucleoside analog DNA polymerase inhibitor is

indicated for the treatment of acute herpetic keratitis (dendritic ulcers) in
patients with herpes simplex (HSV-1 and HSV-2) virus.
(b) (4)

12

CLINICAL PHARMACOLOGY (Proposed Label 05/31/13 version)

12.1 Mechanism of Action
Acyclovir is an antiviral drug [see Microbiology (12.4)].

1
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(b) (4)

Memorandum
12.4

Microbiology

Mechanism of Action
Ac clovir is a synthetic purine nucleoside analo 1e

(b) (41

that is phosphorylated intracellularly by the viral encoded thymidine kinase (TK) of HSV into
acyclovir monophosphate, a nucleotide analogue. The monophosphate is fmi her conve1ied into
di hosphate by cellular guanylate kinase and into triphosphate by a number of cellular enzymes.
4
In Cb>< ~ a biochemical reaction, acyclovir triphosphate <6><<11_inhibits replication of herpes viral
4
41
DNA
CbH l by
CbH -competing with
nucleotides-for binding to the-viral DNA polymeras~ ~> and by inco1poration into and
4
Cb>< ~ ---tennination of the growing viral DNA chaind
The cellular thymidine kinase of normal, uninfected
cells does not use acyclovir effectively as a substrate, hence toxicity to mammalian host cells is
low.

...._,.,....-:-~~~~~......,..__,.~~_,....___,..__,,.~-

Antiviral activity
The quantitative relationship between the
Cb>< ~ cell culture susceptibility of he1pes vimses to
antivirals and the clinical response to therapy has not been established in humans, and vims
sensitivity testing has not been standardized. Sensitivity testing results, expressed as ~he
concentration of dmg required to inhibit by 50% the growth of vims in cell culture mECso), vaiy
greatly depending upon a number of factors. Using plaque-reduction assays on Vero cells, the
4
Cb>< l
media ~~ECso value of ac clovii· against clinical he1pes simplex viI11s isolates
4
(subjects receiving placebo) was 1.3
ran e: < 0.56 to 3.3
Cb>< >
4

Dmg Resistance
4

(bJ( I to acyclovii· can result from qualitative and quantitative changes in
Resistance of HSV
4
the vii·al TK and/or DNA polymerase. Clinical isolates of HSV
Cb>< ~ with reduced
susceptibility to acyclovir have been recovered from immunocompromised ~ubjects, e,Specially
with advanced HIV infection. While most of the acyclovii·-resistant mutan 1~~isolates ~~ from
4
immunocompromised subjects thus fai· have been found to be TK-deficient
Cb) <l other
4
mutan ~iisolates involving_!heyii·al TK gene (TK pa1iial and TK altered) (bJC > or DNA
polymerase have been
CbH<11 identified. TK-negative mutants may cause severe disease in
infants and immunocomprom1sed adults.

The possibility of viral resistance to acyclovir should be considered in immunocompromised
patients who show poor clinical response during therapy.
2
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Microbiology Label (02/06/14 version)
INDICATIONS AND USAGE
AVACLYR (acyclovir), a herpes simplex virus nucleoside analog DNA polymerase inhibitor is

indicated for the treatment of acute herpetic keratitis (dendritic ulcers) in patients with herpes
simplex (HSV-1 and HSV-2) virus.
12

CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
Acyclovir is an antiviral drug [see Microbiology (12.4)].
12.4

Microbiology

Mechanism of Action
Acyclovir is a synthetic purine nucleoside analogue that is phosphorylated intracellularly by the
viral encoded thymidine kinase (TK) of HSV into acyclovir monophosphate, a nucleotide
analogue. The monophosphate is further converted into diphosphate by cellular guanylate kinase
and into triphosphate by a number of cellular enzymes. In a biochemical reaction, acyclovir
triphosphate inhibits replication of herpes viral DNA by competing with nucleotides for binding
to the viral DNA polymerase and by incorporation into and termination of the growing viral
DNA chain. The cellular thymidine kinase of normal, uninfected cells does not use acyclovir
effectively as a substrate, hence toxicity to mammalian host cells is low.
Antiviral activity
The quantitative relationship between the cell culture susceptibility of herpes viruses to antivirals
and the clinical response to therapy has not been established in humans, and virus sensitivity
testing has not been standardized. Sensitivity testing results, expressed as the concentration of
drug required to inhibit by 50% the growth of virus in cell culture (EC50), vary greatly depending
upon a number of factors. Using plaque-reduction assays on Vero cells, the median EC50 value of
acyclovir against clinical herpes virus isolates (subjects receiving placebo) was 1.3 μM (range:
<0.56 to 3.3 μM).
Drug Resistance
Resistance of HSV to acyclovir can result from qualitative and quantitative changes in the viral
TK and/or DNA polymerase. Clinical isolates of HSV with reduced susceptibility to acyclovir
have been recovered from immunocompromised subjects, especially with advanced HIV
infection. While most of the acyclovir-resistant mutant isolates from immunocompromised
subjects thus far have been found to be TK-deficient, other mutant isolates involving the viral
TK gene (TK partial and TK altered) or DNA polymerase have been identified. TK-negative
mutants may cause severe disease in infants and immunocompromised adults.
3
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Memorandum
The possibility of viral resistance to acyclovir should be considered in immunocompromised
patients who show poor clinical response during therapy.

4
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Department of Health and Human Services
Public Health Service
Food and Drug Administration
Center for Drug Evaluation and Research
Office of Surveillance and Epidemiology
Office of Medication Error Prevention and Risk Management

Label, Labeling and Packaging Review
Date:

October 24, 2013

Reviewer:

Aleksander Winiarski, PharmD
Division of Medication Error Prevention and Analysis

Acting Team Leader:

Morgan Walter, PharmD, MBA
Division of Medication Error Prevention and Analysis

Deputy Director:

Kellie Taylor, PharmD, MPH
Division of Medication Error Prevention and Analysis

Drug Name and Strength:

Avaclyr (Acyclovir Ophthalmic Ointment 3%)

Application Type/Number:

NDA 202408

Applicant/sponsor:

Fera

OSE RCM #:

2013-1366

*** This document contains proprietary and confidential information that should not be
released to the public.***
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1

INTRODUCTION

This review evaluates the proposed container label, caiion, and inse1i labeling for
Avaclyr (Acyclovir Ophthalmic Ointment, 3%), NDA 202408 for areas of vulnerability
that could lead to medication eITors.
1.1

REGULAT O RY HISTORY

NDA 202408 was submitted on May 31 , 2013. This is a 505(b)(2) application.
1.2

PRODUCT I NFORMATION

The following product infon nation is provided in the May 31, 2013 submission:
•

Active Ingredient: Acyclovir

•

Indication of Use: The treatment of acute he1petic keratitis (dendritic ulcers) in
patients with he1pes simplex (HSV-1 and HSV-2) virus

•

Route of Administration: Ophthalmic

•

Dosage Fon n: Ointment

•

Strength: 3%

•

Dose and Frequency: Apply a 1 cm ribbon in the lower cul-de-sac of the affected
eye 5 times per day until healed then 3 times per day for 7 days.

•

How Supplied: 3.5 g tube

•

Storage: Controlled Room Temperature

•

Container and Closure systems:

2

(bJ<~Y tin tube with a black cap

METHODS AND MATERIALS REVIEWED

DMEPA searched the FDA Adverse Event Repo1i ing System (FAERS) databases for
Ophthalmic Acyclovir medication eITor repo1is from the prior search in OSE# 2011-3081
(See Appendix A for a description of the FAERS database) . We also reviewed the
Avaclyr labels and package insert labeling submitted by the Applicant.
2.1

SEL ECTION OF MEDICATION E RROR CASES

We seai·ched the F AERS database using the strategy listed in Table 1.
Table 1: F AERS Sear ch Strate!!"
Date
Dmg Naines
MedDRA Search Strategy

November 16, 2011 to October 3, 2013
Acyclovir (product active ingredient)
Zovirax (trade name)
Medication EITors (HLGT)
Product Packaging Issues HLT
Product Label Issues HLT
Product Quality Issues (NEC) HLT

I
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The FAERS database search identified 60 cases. Each case was reviewed for relevancy
and duplication. After individual review, 58 cases were not included in the final analysis
for the following reasons: cases related to oral, intravenous, or topical (non-ophthalmic)
Acyclovir, and medication errors related to another suspect medication.
The remaining two cases were foreign and described ophthalmic use of Acyclovir;
however these cases did not report medication errors and instead reported adverse events
possibly related to product quality. Therefore, these cases were also excluded from final
analysis as they are not relevant to this NDA.
2.2

LABELS AND LABELING

Using the principles of human factors and Failure Mode and Effects Analysis,1 along
with post marketing medication error data, the Division of Medication Error Prevention
and Analysis (DMEPA) evaluated the following:

2.3



Container Labels submitted May 31, 2013 (Appendix B)



Carton Labeling submitted May 31, 2013 (Appendix C)



Insert Labeling submitted August 27, 2013



OSE review # 2011-3081

PREVIOUSLY COMPLETED REVIEWS

DMEPA had previously reviewed medication errors related to Acyclovir in OSE # 20113081. We looked at the review for potential cases that may be relevant to this review.
The review of post-marketing cases from OSE 2011-3081, did not identify any cases that
were relevant to this review.
3

MEDICATION ERROR RISK ASSESSMENT

The following sections describe the results and our risk assessment of Avaclyr product
design as well as the associated label and labeling.
3.1

INTEGRATED SUMMARY OF MEDICATION ERROR RISK ASSESSMENT

The container closure system (3.5 g tin tube) and dosage form (ointment) may be
vulnerable to incorrect site of administration errors (e.g. skin vs. ophthalmic).
Additionally, Avaclyr contains the same active ingredient and is the same dosage form as
the currently approved Acyclovir 5 % ointment (topical), which may further increase the
chance of selecting a wrong product.
We acknowledge the strength difference (3% vs. 5%) and net quantity differences (3.5 g
vs. 15 g and 30 g) between the products, therefore, we conclude that the risks may be
minimized with prominent labeling of the intended site of administration (ophthalmic),
the strength, and the net quantity statement.

1

Institute for Healthcare Improvement (IHI). Failure Modes and Effects Analysis. Boston. IHI:2004.

2
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We note that the proposed cap color (black) is inconsistent with the American Academy
of Ophthalmology's (A.AO) policy statement "Color Code for Ocular Medications"
which recollllllends the unifonn use of a color-coding system for the caps and labels of
topical ocular medications.
Additionally, the container label and carton labeling colors are (green) which are also
inconsistent with AAO's policy.
Cunently, the A.AO color code assignment for anti-infective products is tan and there are
no Acyclovir ophthalmic products approved in the US.

4

CONCLUSIONS

DMEPA concludes that the proposed label and labeling can be improved to increase the
readability and prominence of important infonnation on the labels and to mitigate
potential maladministration or product selection enors.

5

RECOMMENDATIONS

5.1

COMMENTS TO THE DIVISION

Based on this review, DMEPA provides the following comments for the Division 's
consideration:

A. Dosage and Administration Section of the Highlights of Prescribing Information
(HPI) and Full Prescribing Information (FPI).
1. The recommended dosing statement is inconsistent between the two sections. The
HPI states that Avaclyr should be applied to the affected eye compared to the FPI
(b)(4) c
ons1.der rev1..
smg
,---~~----~---~~--~----one of the statements for consistency between the sections.

B. Patient Counseling Information in the Full Prescribing Information (FPI).
1. To clarify the intended site of administration, consider revising the following
statement:
(b) (41

•
To read:
•

"Instrnct patients that

---41

(bJ<

is intended for topical ophthalmic use only."
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C. Cap Color
1. The proposed cap color (black) is inconsistent with the American Academy of
Ophthalmology’s (AAO) color code assignment for anti-infective products, which is
tan. Please consider referring the Applicant to AAO’s policy on the “Color Code for
Ocular Medications”2 .
5.2

COMMENTS TO THE APPLICANT

Based on this review, DMEPA recommends the following be implemented prior to
approval of this NDA:
A. Container Label
1.

As required by 21 CFR 201.100(b) and 21 CFR 201.17, ensure that you include
the lot number and expiration date on the immediate container label or on the
crimp of the tube.

2.

Currently the company logo is the most prominent statement on the principal
display panel (PDP). Ensure that the proprietary name established name and
strength are the most prominent information on the PDP by significantly
increasing their size, significantly decreasing the size of the company logo and
relocating it away from the proprietary name, preferably to the bottom of the
PDP.

3.

Increase the size of the net quantity statement, however ensure that it does not
compete for prominence with the proprietary name established name and
strength.

4.

Increase the prominence of the route of administration statement, to differentiate
it from topical Acyclovir ointments, by bolding the word Ophthalmic in the
statement “For Topical Ophthalmic Use Only”.

5.

Ensure that the usual dosage statement is consistent with the dosage and
administration section of the prescribing information, that is either: “Apply 1 cm
(b) (4)
ribbon of ointment in the lower cul-de-sac of the
…” OR “Apply
1 cm ribbon of ointment in the lower cul-de-sac of the affected eye …”

6.

Consider revising the proposed label color (green) for consistency with the
American Academy of Ophthalmology’s (AAO) policy statement, “Color Code
for Ocular Medications”3, which recommends the uniform use of a color-coding
system for the labels of topical ocular medications. According to the AAO the
label colors for anti-infectives should be tan.

2

American Academy of Ophthalmology, Policy Statement, Color Codes for Topical Ocular Medications.
Available at: http://www.aao.org/about/policy/upload/Color-Codes-for-Topical-Ocular-Medications2010.pdf. Accessed October 7, 2013.
3

American Academy of Ophthalmology, Policy Statement, Color Codes for Topical Ocular Medications.
Available at: http://www.aao.org/about/policy/upload/Color-Codes-for-Topical-Ocular-Medications2010.pdf. Accessed October 7, 2013.
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B. Carton Labeling
1.

As required by 21 CFR 201.100(b) and 21 CFR 201.17, ensure that you include
the lot number and expiration date are included on the carton, customarily listed
on either the side, top, or bottom panels.

2. See A2 thorough A6 above.

If you have further questions or need clarifications, please contact Karen Townsend,
project manager, at 301-796-5413.
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APPENDICES
Appendix A. Database Descriptions
FDA Adverse Event Reporting System (FAERS)
The FDA Adverse Event Reporting System (FAERS) is a database that contains
information on adverse event and medication error reports submitted to FDA. The
database is designed to support the FDA's post-marketing safety surveillance program for
drug and therapeutic biologic products. The informatic structure of the database adheres
to the international safety reporting guidance issued by the International Conference on
Harmonisation. Adverse events and medication errors are coded to terms in the Medical
Dictionary for Regulatory Activities (MedDRA) terminology. The suspect products are
coded to valid tradenames or active ingredients in the FAERS Product Dictionary
(FPD).
FDA implemented FAERS on September 10, 2012, and migrated all the data from
the previous reporting system (AERS) to FAERS. Differences may exist when
comparing case counts in AERS and FAERS. FDA validated and recoded product
information as the AERS reports were migrated to FAERS. In addition, FDA
implemented new search functionality based on the date FDA initially received the case
to more accurately portray the follow up cases that have multiple receive dates.
FAERS data have limitations. First, there is no certainty that the reported event was
actually due to the product. FDA does not require that a causal relationship between a
product and event be proven, and reports do not always contain enough detail to properly
evaluate an event. Further, FDA does not receive reports for every adverse event or
medication error that occurs with a product. Many factors can influence whether or not an
event will be reported, such as the time a product has been marketed and publicity about
an event. Therefore, FAERS data cannot be used to calculate the incidence of an adverse
event or medication error in the U.S. population.
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Appendix B: Container Labels
(b) (4)
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Appendix C: Carton Labeling
(b) (4)
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