June 11, 2015
Stephen Ostroff, M.D.
Acting Commissioner
Food and Drug Administration
Department of Health and Human Services
WO 2200
10903 New Hampshire Avenue
Silver Spring, MD 20993-0002
Division of Dockets Management
Food and Drug Administration
Department of Health and Human Services
5630 Fishers Lane, Room 1061
Rockville, MD 20852
Dear Dr. Ostroff:
Public Citizen, a consumer advocacy organization with more than 350,000 members and
supporters nationwide, hereby petitions the Food and Drug Administration (FDA), pursuant to
the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 352 and 21 C.F.R. §§ 10.30 and 201.56),
to immediately take the following actions with respect to the prescription drug tasimelteon
(Hetlioz).
I. ACTIONS REQUESTED
We hereby petition the FDA to:
(1) Require revision of the indication in the “Indications and Usage” section of the product
labeling so it is limited to the indication proposed in new drug application (NDA) 205677
and supported by the clinical trial data which were analyzed and reviewed in the NDA
submission (see Appendix A). Specifically, we are requesting the re-insertion of the
phrase “in blind patients without light perception” to the “Indications and Usage” section
(the indication in the current FDA-approved labeling inexplicably has been expanded
beyond that stated in the original NDA submission).
(2) Require revision of the “Carcinogenesis,” “Mutagenesis,” and “Pregnancy” sections of
the product labeling to include additional risk information contained in the FDA’s
pharmacology review but missing from the current label, as detailed in Appendix B.
(3) Require distribution of a medication guide with each prescription of tasimelteon,
informing patients of the newly narrowed indication and the drug’s risks.
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(4) Ask the sponsor to send a “Dear Doctor” letter notifying physicians and other health care
providers of the corrected, narrower indication.
(5) Mandate that the sponsor conduct a large, adequately powered postmarketing clinical trial
in totally blind subjects to obtain more robust safety data in this patient population, for
which the drug was originally approved. In the preapproval safety database, just 139
subjects received tasimelteon for more than 26 weeks,1 and only 183 totally blind
subjects with non-24-hour sleep-wake disorder received the drug at all for any duration.2
Non-24-hour sleep-wake disorder is a chronic condition for which tasimelteon is intended
to be taken for years. The trial should therefore place subjects on tasimelteon for at least
two years in order to gain more insight on the long-term risks of therapy. Although non24 is an orphan indication, tasimelteon’s manufacturer estimates that there are 100,000
totally blind patients living with this condition in the U.S.,3 with even more in western
Europe and other developed countries, from which subjects could be readily enrolled,
thus making such a larger trial feasible.
II. STATEMENT OF GROUNDS
A. Background on Approval History and Labeled Indication
Orphan designation
Tasimelteon is an exogenous, synthetic melatonin analog. Vanda Pharmaceuticals Inc., the
sponsor of the NDA for tasimelteon, obtained FDA orphan drug status for a very specific group
of patients: those with non-24-hour sleep-wake disorder who are blind without light perception.4
In keeping with this designation, the pivotal clinical trials submitted to the FDA in the sponsor’s
NDA were performed in that select population (with only 52 drug-treated subjects).5
FDA review documents
Our examination of all publicly available FDA documents related to the agency’s review of
NDA 205677 for tasimelteon reveals that at least 26 review documents and memoranda signed
by multiple agency officials between July 1, 2013, and January 31, 2014 — including the Office
Director Decisional Memorandum signed by Dr. Ellis Unger, Director of the Office of Drug
1
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Evaluation 1, on January 31, 20146 — uniformly stated that the proposed indication was
treatment of non-24-hour disorder in blind individuals (see Appendix A). The single exception
was the Study Endpoints and Labeling Development (SEALD) Director sign-off review of the
End-of-Cycle Prescribing Information: Outstanding Format Deficiencies signed on January 30,
2014, by Drs. Elizabeth Donohoe and Eric Brodsky, which listed — incorrectly — the indication
as “treatment of Non-24-Hour Sleep-Wake Disorder (Non-24).”7
None of the reviews, including the SEALD sign-off review, provided any discussion about
expanding the proposed indication beyond blind patients without light perception.
First approval letter and drug indication
Thus, as would be expected, the initial FDA approval letter — dated January 31, 2014, and
signed by Dr. Unger — correctly stated: “This new drug application provides for the use of
HETLIOZ, tasimelteon, 20 mg Capsules for Non-24-hour sleep-wake disorder in blind patients
without light perception [emphasis added].”8
Consistent with this, the FDA issued a press release that same day, stating the following:
The U.S. Food and Drug Administration today approved Hetlioz (tasimelteon), a
melatonin receptor agonist, to treat non-24-hour sleep-wake disorder (“non-24”) in totally
blind individuals [emphasis added]. Non-24 is a chronic circadian rhythm (body clock)
disorder in the blind that causes problems with the timing of sleep.9
Indication in tasimelteon drug label
However, the indication in the initial and current FDA-approved drug labels is not limited to the
totally blind population but instead states only that Hetlioz is “indicated for the treatment of
Non-24-Hour Sleep-Wake Disorder (Non-24).”10 This serves to expand tasimelteon’s use beyond
blind patients, which clearly was understood by the FDA reviewers to be the intended narrow
target patient population under the proposed indication in the NDA.
Second approval letter
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The expansion of tasimelteon’s indication to include nonblind individuals was documented in a
second FDA approval letter, also dated January 31, 2014.11 However, the true date on which this
second approval letter was issued is unclear, as the following excerpt from that letter, as well as
the FDA reviews cited in Appendix A, strongly suggest that it was issued after January 31, 2014,
and therefore backdated:
Please also refer to our [first] approval letter dated January 31, 2014. That letter
contained an error in the “indications” sentence as described below. … The effective
approval date will remain January 31, 2014, the date of the original approval letter. The
labeling [in the package insert] is unchanged.12
This second approval letter provided no explanation as to why the indication statement in the
original approval letter was incorrect.
Post-hoc rationale for change in tasimelteon’s indication
Eight months after tasimelteon’s January 31, 2014, approval, the rationale for the inappropriate
change in the indication was provided by the Cross-Discipline Team Leader, Dr. Ronald Farkas,
in an addendum to his original review. This addendum, dated and signed on October 1, 2014, is
included with his original review signed on January 21, 2014.13 The rationale included the
following observations to support expanding the indication beyond totally blind patients:
(1) The sponsor had conducted trials in sighted individuals with jet lag disorder as well as in
other models of circadian rhythm disruption;
(2) There have been a few case reports of patients with severe brain damage in whom non24-hour sleep-wake disorder seemingly resulted from interruption of circadian pathways
while conscious visual pathways remained relatively intact, and treatment with melatonin
was reported to be effective in at least some of these patients; and
(3) There have been some reports that sighted individuals with non-24-hour sleep-wake
disorder as a result of a lack of exposure to sunlight had been successfully treated with
melatonin.
These limited observations are insufficient to support the expansion of the indication for
tasimelteon beyond totally blind individuals as proposed in the NDA. It appears that no data
from clinical trials testing tasimelteon’s safety and efficacy for treating patients with non-24hour sleep-wake disorder who are not completely blind were submitted with the NDA and
analyzed by the primary FDA review team. Without such data, none of the above observations
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provides substantial evidence that the drug is effective for the treatment of individuals with non24-hour sleep-wake disorder who are not totally blind.
Another approval date
A final observation concerns the entry for tasimelteon on the Drugs@FDA FDA-approved
products database, which lists the approval date for the NDA as October 2, 2014 (as opposed to
January 31, 2014). When one then goes to the Approval History webpage, October 2, 2014, is
listed as a second tasimelteon “approval” date without any explanation as to why it is there.14
Given that this date is only one day after the date of Dr. Farkas’ memo, we presume that this was
intended to refer to the date Dr. Farkas’ memo was uploaded to the website, but we believe that
clarification from the FDA, and likely a correction to the website entry, is necessary.
Our impressions of the change in indication
Viewed in their entirety, the FDA review documents cited in Appendix A clearly indicate that
the actual mistake by the agency was not in the wording of the indication in the first FDA
approval letter for tasimelteon. Rather, the mistake was in the wording of the “Indications and
Usage” section of the product labeling initially approved by the agency that omitted the reference
to blind individuals. The FDA compounded this mistake by issuing a second approval letter that
changed the indication. The FDA instead should have required that the sponsor revise the label to
include the correct indication, not issue a second approval letter asserting that the initial approval
letter was in error.
B. Clinical Trials Submitted for Tasimelteon Approval15
Phase II studies:
Study 004: A four-week randomized, double-blind, placebo-controlled study of three
doses (1, 10, and 50 mg daily) followed by a one-week placebo withdrawal in 227
subjects age 65 and older) with primary insomnia.
Study 2101: A one-week randomized, double-blind, placebo-controlled study of four
doses (10, 20, 50, or 100 mg daily) in 39 healthy subjects to measure response to
tasimelteon during an induced disruption to their normal sleep schedule.
Phase III studies:
These included two pivotal trials in totally blind subjects with non-24-hour sleep-wake disorder,
one trial in subjects with primary insomnia, and one trial in healthy subjects.
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Study 3101: A randomized, double-blind, placebo-controlled study of a single dose of
20, 50, or 100 mg or placebo in 411 healthy subjects after disruption to their normal sleep
schedule in a sleep laboratory.
Study 3104: A five-week randomized, double-blind, placebo-controlled study of two
doses (20 or 50 mg daily) in 322 subjects with primary insomnia.
Study 3201: The major pivotal trial submitted for NDA approval, also known as the SET
study, was a six-month randomized, double-blind, placebo-controlled study in 84 (42 per
group) totally blind subjects with non-24-hour sleep-wake disorder at a dose of 20 mg or
placebo.
Study 3203: The second pivotal trial submitted for NDA approval, also known as the
RESET study, was an eight-week randomized withdrawal, double-blind, placebocontrolled study in 20 (10 per group) totally blind subjects with non-24-hour sleep-wake
disorder who had either met the entrance criteria or participated in or been screened for
Study 3201.
C. Clinical Trials Ongoing at the Time of Approval and the Need for a Larger
PostMarketing Safety Study
In addition, there were two open-label trials of tasimelteon (20 mg daily) in totally blind subjects
with non-24-hour sleep-wake disorder that were ongoing at the time of the FDA review.16 One of
these, Study 3204, has since been completed (in January 2015),17 with the other, Study 3202,
ongoing and projected to be completed in September 2015.18
In Study 3204, subjects received tasimelteon for two years, with the option of continuing therapy
in an extension phase of the study for an additional year. In Study 3202, subjects are given
tasimelteon for one year, with the option of continuing in an extension phase of the study for up
to three additional years.
Despite their appropriate duration, these two studies, when both are completed, will have
enrolled a total of only 340 subjects between them, raising considerable doubts over the power of
the studies to detect all potential adverse effects from long-term tasimelteon therapy, especially
more serious, but perhaps less common, side effects. For this reason, a larger, adequately
powered safety study is necessary in totally blind subjects.
There is no way to definitively determine, without identifying and estimating the incidence of
specific safety outcomes, the number of subjects necessary to ensure that a safety trial is
16
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adequately powered. However, there is little doubt that a trial considerably larger than Studies
3202 and 3204 is feasible. Although non-24 is an orphan indication, tasimelteon’s manufacturer
estimates that there are 100,000 totally blind patients living with this condition in the U.S.,19 with
even more in western Europe and other developed countries from which subjects could be
readily enrolled.
Conducting a larger safety trial is particularly important when considering the myriad toxicities
of tasimelteon seen in the preclinical safety studies in several animal species.
D. Inadequate Discussion of Preclinical Safety Data in the Label of Tasimelteon
As an exogenous, synthetic melatonin analog which binds tightly to specific melatonin receptors,
tasimelteon has the potential to disrupt those same systems. Since melatonin receptors are widely
distributed throughout the body,20 it is not surprising that toxic effects were detected in multiple
organs in both clinical and preclinical studies.
Preclinical toxicology data
Genotoxicity
According to the pharmacology reviewer, both tasimelteon and its M11 metabolite were
clastogenic (capable of causing disruption or breakage of chromosomes) in genotoxicity assays.21
The tasimelteon label omits any mention of these findings. Lending further importance to this
finding is the pharmacology reviewer’s statement, “It is notable that a similar compound,
ramelteon [another melatonin agonist], was also shown to be positive in a chromosomal
aberration [clastogenic] assay [emphasis added]. ”22,23
In addition, all three of the FDA’s software programs used by the chemistry review team to
predict genotoxic compounds identified two potentially genotoxic impurities in tasimelteon.24
The Supervisory Pharmacologist’s discussion of this issue has been heavily redacted; thus, the
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final outcome is unknown, leaving the impression that there was something that the team did not
want the public to learn.
Carcinogenicity
The pharmacology reviewer stated that the sponsor’s findings in the rat carcinogenicity study
included “drug-related neoplasms in the liver (M & F [male and female]), uterus, and uterine
cervix. Increased neoplasm incidences were also suggested in ovary and mammary gland in HDF
[high-dose females]. In males, increased incidences of neoplasms were also observed in
pituitary, testes, and skin [emphases added].”25
Specifically, there were statistically significant increases in the incidence of hepatocellular
adenomas in both male and female rats.26 The incidences of endometrial adenocarcinoma and
uterine squamous cell carcinoma were increased above the historical control range and “were
identified as drug-related causes of death by the [presumably sponsor’s] pathologist.”27 The
combination of squamous cell carcinomas in the uterus and uterine cervix was almost
statistically significant (p=0.0765 for HDF).28
The tasimelteon label plays down the importance of these findings by omitting any mention of
the fact that most of these tumors were both drug-related and statistically significant, and that
there were, in addition, non-neoplastic findings in these same tissues.
Target organ toxicity in preclinical studies
In addition to tumors in the liver, skin, and pituitary and reproductive organs, the pharmacology
reviewer stated that, “The primary target organs of tasimelteon toxicity include: the CNS [central
nervous system], liver, kidney, and reproductive organs. Some alterations were also observed in
the hematologic and endocrine systems (i.e., thyroid, pituitary, and adrenal glands), and related
organs.”29 The following is a list of the major findings of tasimelteon’s target organ toxicity:
(1) CNS: CNS signs in rats, mice, and monkeys included convulsions (clonic and/or tonic),
tremors, loss of righting reflex, flaccidity, ataxia, and/or labored breathing.30
(2) Liver: The pharmacology reviewer noted, “Liver was clearly a target organ in most of the
toxicological species used [rats, mice, and monkeys].” She lists, among other things,
hepatocellular hypertrophy, increased mitoses, vacuolation, hyperplasia, fatty changes,
necrosis, fibrosis, and bile duct hyperplasia.31
(3) Kidney: Adverse findings were seen more prominently in the rat studies and included
increased weights, findings in cortical tubules (pigment, hyaline droplets, hyperplasia,
25
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and dilation), interstitial inflammation, and pigmented macrophages; there was
“minimal” evidence in mice and monkeys.32
(4) Thyroid gland: In rats, “[t]hyroid changes (called prominent ultimobranchial cysts by the
pathologist) were observed in 3 [out of 20]33 HDM [high-dose males] and 7 [out of 20]
HDF [high-dose females]” compared to one of 19 control males and one of 20 control
females.34
(5) Adrenal gland: cortical/cystic/hemorrhagic degeneration and/or sinusoidal
dilatation/congestion.35
(6) Reproductive organs: There were:
a) in rats, increased ovarian weight, ovarian cysts, absent corpora lutea, and
interstitial or Sartoli cell hyperplasia; uterine dilatation and hyperplasia; uterine
cervical hyperplasia, hypertrophy, and keratinization; mammary gland
galactoceles, ductal dilatation, and secretory abnormalities; decreased prostate
weight and increased prostatic inflammation; and interstitial hyperplasia in the
testis;
b) in mice, cysts in the ovaries and uterus; decreased prostate weight; and epithelial
hyperplasia in the seminal vesicles;
c) in monkeys, abnormal lactation of the mammary gland; lack of corpora lutea,36
ovum mineralization, and chronic inflammation of the cervix.37
Some of these findings may represent manifestations of tasimelteon’s adverse endocrine
effects in animals.
Adverse effects on reproduction in preclinical studies
In addition to reductions in fertility as stated in the label, the reviewing pharmacologist noted,
“Drug-related slight delays in development and decreased fetal body weights were observed at
MD [mid dose] and HD [high dose] in rats and rabbits. Rabbit does [female rabbits] also
demonstrated an increase in abortions at HD and slightly increased late resorptions at MD and
HD.”38 The label stresses findings only at the high doses.
The Supervisory Pharmacologist summarized the toxic findings in preclinical investigations:
“These studies identified disruption of the estrus cycle (rat), embryolethality, reduced fetal body
weight, and delayed fetal development (rabbit), and persistent reductions in pup body weight,
delayed physical development, and, impaired performance on learning and memory tasks (rat) as
32
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tasimelteon-related effects,” while noting that these effects “were primarily observed at the
highest doses tested.”39
Conclusion of the pharmacology review
The FDA pharmacology reviewer summarized the most important concerns from the preclinical
studies: “Of particular importance are: the tumors in the liver, uterus, and uterine cervix, the
altered cyclicity observed in female rats and suggested in female monkeys (and potential effects
on fertility in humans), and the persistent effects on growth of offspring exposed during gestation
and lactation (i.e., exposed in utero in humans).” She concluded that “the carcinogenic and
reproductive effects are considerable,” and “should be fully disclosed in the labeling.”40
Unfortunately, the approved label does not list many of these findings of concern to the reviewer,
as detailed in Appendix B.
We further note that her recommendations as to the exact language on preclinical safety findings
that should be included in the label have been redacted almost completely in the publicly
released pharmacology review for tasimelteon.41
Appropriate context missing from carcinogenicity findings in label
In addition, a discussion of the doses at which these findings in animals were seen is necessary
here. The label (Appendix B) reports only the dose multiples (as a function of body surface area)
that were associated with both neoplastic and non-neoplastic findings in the preclinical studies,
without noting the very small sample sizes employed in these and other animal studies. High
doses must be given to the animals (in order to compensate for the lack of power inherent in the
small sample sizes) to glean significant findings of toxicity in various organs.42 In addition, a
substance that is found to be carcinogenic at higher than therapeutic doses often is presumed to
be carcinogenic at lower doses.43

39
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Therefore, one cannot discount the carcinogenicity findings from the preclinical animal studies
simply because they were sometimes seen at doses far greater than the approved dose. Yet most
patients and physicians reading the current, inadequate language in the label describing the
carcinogenicity findings will likely do just that.
Human Safety
The Clinical Reviewer listed the following adverse effects that occurred frequently in subjects
with non-24-hour sleep-wake disorder (occurring in at least three subjects in the tasimelteon
group and with at least a twofold or increase in frequency over the placebo group): abnormal
dreams/nightmares, sleep disorder, headache, increased alanine aminotransferase levels, upper
respiratory tract infection, urinary tract infection, cardiac conduction disorder, and somnolence.44
However, due to the extremely small size of the two trials (n=52 subjects on tasimelteon) in
which these imbalances were seen, it is impossible to determine whether these are true safety
signals or chance findings. This underscores the necessity of a long-term postmarketing safety
trial larger than Studies 3202 and 3204 in order to more definitively ascertain the causal
relationship between these and other adverse effects and tasimelteon.
E. Summary and Discussion of Concerns
The considerable amount of alarming safety data from the preclinical studies makes the
inexplicable and inappropriate change in the indication for which the sponsor was granted an
orphan drug designation even more concerning. Leaving out the phrase “in blind individuals with
no light perception”45 means that the indication for which FDA reviewers analyzed the clinical
trial data submitted by the sponsor is not the one described in the FDA-approved product label. It
is clear from a review of the approval documents that the FDA reviewers did not receive or
review data that constitutes substantial evidence, the legal standard required for approval of a
drug for any indication,46 that tasimelteon is effective or safe for individuals with non-24-hour
sleep-wake disorder who are not completely blind, nor did they consider such an indication.
Tasimelteon was approved in spite of serious toxicological findings, in part because it was an
orphan drug targeted for a very specific, small group of patients who are totally blind and have
non-24-hour sleep-wake disorder. Although the FDA pharmacology reviewer found “the
carcinogenic and reproductive effects considerable,” nevertheless, “taking into account the
orphan population,” she felt that the toxicities did not preclude approval but “should be fully
disclosed in the labeling.”47 This statement implies that had she known that tasimelteon might be
44
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http://www.accessdata.fda.gov/drugsatfda_docs/appletter/2014/205677Orig1s000ltr.pdf. Accessed May 5, 2015.
46
21 U.S.C. §355.
47
Food and Drug Administration. Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p. 15). Accessed May 6,
2015.
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used by a broader population, she might have been less likely to recommend approval of the
drug. Unfortunately, some of the effects of concern to the pharmacology reviewer have not been
completely and accurately stated in the drug label (see Appendix B).
In addition, it appears that the FDA had, at least as of June 20, 2013, decided to require the
manufacturer to distribute a patient medication guide with each tasimelteon prescription as a
condition of approval, “using Medication Guides for approved sedative hypnotics as a model.”48
However, this requirement was later dropped, as indicated in a subsequent memorandum by the
Division of Medical Policy Programs, dated December 20, 2013, with no explanation for the
change in decision offered in the publicly available review document.49
III. SUMMARY OF REQUESTED ACTIONS
For the reasons stated above, pursuant to the Federal Food, Drug, and Cosmetic Act 21 U.S.C. §
352 and 21 C.F.R. §§ 10.30 and 201.56, we hereby petition the FDA to immediately take the
following actions with respect to tasimelteon (Hetlioz):
(1) Require revision of the indication in the “Indications and Usage” section of the product
labeling to be limited to the indication proposed in NDA 205677 and supported by the
clinical trial data which was analyzed and reviewed in the NDA submission (see
Appendix A). Specifically, we are requesting the re-insertion of the phrase “in blind
patients without light perception” to the “Indications and Usage” section (the indication
in the current FDA-approved labeling inexplicably has been expanded beyond that stated
in the original NDA submission).
(2) Require revision of the “Carcinogenesis,” “Mutagenesis”, and “Pregnancy” sections of
the product labeling to include additional risk information contained in the FDA’s
pharmacology review but missing from the current label, as detailed in Appendix B.
(3) Require distribution of a medication guide with each prescription of tasimelteon,
informing patients of the newly narrowed indication and the drug’s risks.
(4) Ask the sponsor to send a “Dear Doctor” letter notifying physicians and other health care
providers of the corrected narrower indication.
(5) Mandate that the sponsor conduct a large adequately powered postmarketing clinical trial
in totally blind subjects to obtain more robust safety data in this patient population for
which the drug was originally approved. Non-24-hour sleep-wake disorder is a chronic
condition for which tasimelteon is intended to be taken for years. The trial should
48

Food and Drug Administration Administrative and Correspondence Documents for NDA 205677, Hetlioz
(tasimelteon). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000AdminCorres.pdf (p. 87).
Accessed April 24, 2015.
49
Food and Drug Administration. Other Reviews for NDA 205677, Hetlioz (tasimelteon). Division of Medical
Policy Programs. Review Deferral Memorandum.
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (pp. 24-25). Accessed April
24, 2015.
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therefore place subjects on tasimelteon for at least two years in order to gain more insight
on the long-term risks of therapy.
IV. ENVIRONMENTAL IMPACT STATEMENT
We claim categorical exclusion under 21 C.F.R. § 25.31(a) from the environmental assessment
requirement.
V. CERTIFICATION
We certify that, to the best of our knowledge and belief, this petition includes all information and
views on which this petition relies, and that it includes representative data and information
known to the petitioners which are unfavorable to the petition.
Sincerely,

Elizabeth Barbehenn, Ph.D.
Researcher
Public Citizen’s Health Research Group

Sammy Almashat, M.D., M.P.H.
Researcher
Public Citizen’s Health Research Group

Sidney M. Wolfe, M.D.
Founder, Senior Adviser
Public Citizen’s Health Research Group

Michael A. Carome, M.D.
Director
Public Citizen’s Health Research Group

Cc: Janet Woodcock, M.D.,
Director, Center for Drug Evaluation and Research, FDA
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Appendix A: Proposed Indication for Tasimelteon as Stated in FDA Reviews
and Memos
A. Documents stating proposed indication of tasimelteon as limited to totally blind patients:
(1) Clinical Review by Dr. Devanand Jillapalli (signed by Dr. Jillapalli on November 29, 2013,
and by Dr. Ronald Farkas, on December 18, 2013)50
Indication: “Treatment of Non-24 Hour Disorder in Totally Blind individuals with no light
perception.”
Introduction and Regulatory Background: “There are approximately 1,300,000 blind people
in the United States. Ten percent of these individuals have no light perception. The Applicant
cites an estimated prevalence of Non-24 Hour Disorder in the totally blind as being
approximately 100,000 individuals in the United States. Non-24 Hour Disorder can occur at
any age, and typically results from blindness and complete loss of circadian photoreceptive
function, i.e., no perception of light.”
Summary of Presubmission Regulatory Activity Related to Submission: “The development
program for tasimelteon was conducted under IND 54,776. This IND was initiated by Bristol
Myers Squibb and has been active since 3/16/98. IND 54,776 was transferred to Vanda
Pharmaceuticals on 5/17/04. Orphan drug designation for the treatment of Non-24-Hour
Disorder in blind individuals with no light perception was granted on 1/9/10.”
(2) Statistical Review and Evaluation, Clinical Studies by Dr. Jingyu Luan (signed by Drs. Luan
and Kun Jin on November 19, 2013, and by Kooros Mahjoob on November 21, 2013).51
Indication: “Non-24 Hour Disorder in Totally Blind Individuals”
(3) Statistical Review and Evaluation, Carcinogenicity Study by Steven Thomson (signed by Mr.
Thomson on November 4, 2013, and by Dr. Karl Lin, on November 5, 2013).52
Indication: “Treatment of Non-24 Hour Sleep-Wake Disorder in the Totally Blind”
(4) Cross-Discipline Team Leader Review by Dr. Ronald Farkas (original review signed on
January 21, 2014).53

50

Food and Drug Administration. Clinical Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000MedR.pdf (pp. 2, 13, and 14). Accessed
April 27, 2015.
51
Food and Drug Administration. Statistical Review and Evaluation, Clinical Studies, for NDA 205677, Hetlioz
(tasimelteon). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000StatR.pdf (p. 2).
Accessed April 27, 2015.
52
Food and Drug Administration. Statistical Review and Evaluation, Carcinogenicity Study, for NDA 205677,
Hetlioz (tasimelteon). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000StatR.pdf (p. 63).
Accessed April 27, 2015.
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Proposed Indication: “Non-24 hour sleep wake disorder in blind patients”
Introduction: “Tasimelteon is a melatonin MT1 and MT2 agonist developed for the treatment
of Non-24 hour sleep-wake disorder (Non-24) in totally blind patients.”
(5) Division Director Summary Review by Dr. Eric Bastings (signed on January 23, 2014).54
Proposed Indication: “Non-24 hour sleep wake disorder in blind patients”
Introduction: “Vanda Pharmaceuticals submitted NDA 205,677 to support marketing of
tasimelteon, a melatonin antagonist, for the treatment of Non-24 hour sleep-wake disorder
(Non-24) in totally blind patients. …
Non-24 hour sleep-wake disorder is characterized by a mismatch between the timing of the
sleep-wake cycle and the 24-hour day because of a lack of environmental light input in
completely blind individuals.”
(6) Office Director Decisional Memorandum by Dr. Ellis Unger, Director, Office of Drug
Evaluation 1 (signed on January 31, 2014).55
Proposed Indication: “Non-24 hour sleep wake disorder in blind patients”
Introduction: “Tasimelteon is a first-in-class new molecular entity under review for the
treatment of Non-24 hour sleep-wake disorder (Non-24) in totally blind patients. Non-24 is a
disorder of completely blind individuals, characterized by phase shifts between the sleepwake cycle and the 24-hour day caused by a lack of environmental light input.”
(7) Clinical Pharmacology Review by Dr. Jagan Mohan Parepally (signed on November 7, 2013,
by Drs. Parepally and Yuxin Men)56
Indication: “Treatment of totally blind patients with Non-24-Hour Disorder (Non-24)”
Executive Summary: “The sponsor is seeking the approval of Hetlioz (tasimelteon, VEC162) for the treatment of totally blind patients with a circadian rhythm (Non-24) disorder.”
53

Food and Drug Administration. Cross Discipline Team Leader Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000CrossRedt.pdf (p. 5). Accessed April
27, 2015.
54
Food and Drug Administration. Division Director Summary Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000SumR.pdf (pp. 2-3). Accessed April 27,
2015.
55
Food and Drug Administration. Office Director Decisional Memo for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ODMemo.pdf (pp. 2-3). Accessed April
27, 2015.
56
Food and Drug Administration. Clinical Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ClinPharmR.pdf (pp. 4-5). Access April
27, 2015.
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(8) Biopharmaceutics Review by Dr. Kareen Riviere (signed on October 30, 2013, by Drs.
Riviere and Sandra Suarez, Acting Biopharmaceutics Team Leader)57
Indication: “Treatment of Non-24-Hour Disorder in the totally blind”
(9) Pharmacology/Toxicology NDA Review and Evaluation by Dr. Melissa Banks-Muckenfuss
(signed on October 30, 2013, by Drs. Banks-Muckenfuss and Lois Freed).58
Indication: “Treatment of Non-24-Hour Disorder in the Totally Blind”
1.3.3 Suggested Labeling, 1. Indications and Usage: “Hetlioz is a melatonin receptor agonist
indicated for the treatment of Non-24-Hour Disorder (Non-24) in the totally blind.”
Proposed Clinical Population and Dosing Regimen: “Hetlioz (20 mg tasimelteon capsules) is
proposed for the treatment of Non-24-Hour Disorder in the totally blind, a circadian rhythm
disorder that occurs when individuals are “unable to entrain (synchronize) their endogenous
master body clock to the 24-hour day-night cycle.” Tasimelteon was granted an orphan drug
designation, for the treatment of “Non-24-Hour Sleep-Wake Disorder in Blind Individuals
with No Light Perception.”
(10) Memorandum Regarding NDA 205677 (tasimelteon; Hetlioz) by Dr. Lois Freed,
Supervisory Pharmacologist (signed on November 12, 2013).59
“NDA 205-677 was submitted by the sponsor (Vanda Pharmaceuticals Inc.) on May 30, 2013
for tasimelteon as treatment for non-24-hour disorder in the totally blind individual.”
(11) Tertiary Pharmacology Review by Dr. Paul Brown, Office of Drug Evaluation Associate
Director for Pharmacology and Toxicology (signed on January 24, 2014).60
Indication: “Treatment of Non-24-hour disorder in the totally blind”
(12) Summary Basis for Recommended Action From Chemistry, Manufacturing, and Controls by
Dr. Ramesh Sood, Acting Director, DPA I/ONDQA (signed on December 19, 2013)61

57

Food and Drug Administration. Biopharmaceutics Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ClinPharmR.pdf (p. 152). Access April
27, 2015.
58
Food and Drug Administration. Pharmacology/Toxicology NDA Review and Evaluation for NDA 205677.
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (pp. 10, 15, and 21).
Accessed April 27, 2015.
59
Food and Drug Administration. Memorandum Regarding NDA 205677 (tasimelteon; Hetlioz). November 12,
2013. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (pp. 4-5). Accessed
April 27, 2015.
60
Food and Drug Administration. Tertiary Pharmacology Review for NDA 205677 for Tasimelteon.
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p. 2). Accessed April 27,
2015.
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Indication: “For the treatment of non 24-hour disorder in totally blind subjects.”
(13) Chemistry Review, Review #1 Addendum, Quality (CMC) Review for Division of
Neurology Products (DNP) by Dr. Wendy Wilson-Lee, ONDQA/DNDQA I/Branch 1
(signed on December 4, 2013, by Drs. Wilson-Lee and Olen Stephens)62
“Description of How the Drug is Intended to be Used: Hetlioz is a circadian regulator of the
master body clock indicated for treatment of Non-24 Hour Disorder in the totally blind
subjects.”
(14) Chemistry Review, Quality (CMC) Review for Division of Neurology Products (DNP) by
Dr. Rao Kambhampati (signed on November 12, 2013, by Drs. Kambhampati and Olen
Stephens)63
“Description of How the Drug Product is Intended to be Used: Hetlioz is a circadian
regulator of the master body clock indicated for treatment of Non-24 Hour Disorder in the
totally blind subjects.”
(15) New Drug Application OMPQ Review: Initial Manufacturing (CGMP/Facilities)
Assessment (IMA) and Filing Review for Pre-Marketing Applications (Original) by Christina
Capacci-Daniel (signed on July 15, 2013, by Ms. Capaacci-Daniel and Don Henry)64
Indication: “Treatment of Non-24-hour disorder in the totally blind”
(16) Initial Quality Assessment, Branch I, Division of New Drug Quality Assessment I, by Dr.
Martha Heimann (signed on June 28, 2013 by Dr. Heimann and July 1, 2013 by Dr. Ramesh
Sood)65
Indication: “Treatment of non-24 hour disorder (circadian rhythm sleep disorder) in the
totally blind”
61

Food and Drug Administration. Hetlioz (tasimelteon) capsules, NDA 205677: Summary Basis for Recommended
Action From Chemistry, Manufacturing, and Controls.
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ChemR.pdf (p. 2). Accessed April 27,
2015.
62
Food and Drug Administration. NDA 205677 Review #1 Addendum, Quality (CMC) Review for Division of
Neurology Products (DNP). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ChemR.pdf
(p. 12). Accessed April 27, 2015.
63
Food and Drug Administration. NDA 205,677 Hetlioz Capsules, 20 mg, Quality (CMC) Review for Division of
Neurology Products (DNP). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ChemR.pdf
(p. 21). Accessed April 27, 2015.
64
Food and Drug Administration. New Drug Application OMPQ Review: Initial Manufacturing (CGMP/Facilities)
Assessment (IMA) and Filing Review for Premarketing Applications (original) for NDA 205677, Hetlioz
(tasimelteon). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ChemR.pdf (p. 25).
Accessed April 27, 2015.
65
Food and Drug Administration. Initial Quality Assessment, Branch I, Division of New Drug Quality Assessment
I, NDA 205677. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000ChemR.pdf (p. 33).
Accessed April 27, 2015.
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(17) Risk Evaluation and Mitigation Strategy (REMS) Memo by Dr. Nyedra Booker (signed on
October 22, 2013, by Drs. Booker and Claudia Manzo)66
Indication: “Treatment of Non-24-hour disorder in blind individuals with no light
perception”
Introduction: “Tasimelteon is the first circadian regulator in clinical development for the
treatment of Non-24-hour disorder in blind patients with no light perception (total
blindness).”
(18) Office of Surveillance and Epidemiology, Office of Medication Error Prevention and Risk
Management, Label and Braille Label Comprehension Study Review by Dr. Julie Neshiewat
(signed on December 31, 2013)67
Indication of Use: “Treatment of non-24-hour disorder in the totally blind”
(19) Label, Labeling and Packaging Review by Dr. Julie Neshiewat (signed by Dr. Neshiewat on
September 26, 2013, and by Dr. Irene Chan on September 27, 2013)68
Indication of Use: “Treatment of non-24-hour disorder in the totally blind”
(20) Office of Medical Policy Initiatives, Division of Medical Policy Programs, Review Deferral
Memorandum by Twanda Scales (signed on December 20, 2013, by Ms. Scales and Melissa
Hulett)69
Introduction: “On May 31, 2013, Vanda submitted for the Agency’s review a New Drug
Application (NDA) for tasimelteon indicated for non-24-Hour Disorder in the totally blind.”
(21) Memorandum from Dr. Katherine Bonson, Controlled Substance Staff, to Eric Basting,
Acting Director, Division of Neurology Products (signed on November 26, 2013, by Drs.
Bonson, Silvia Calderon, and Michael Klein)70
66

Food and Drug Administration. Risk Evaluation and Mitigation Strategy (REMS) Memo for NDA 205677.
October 22, 2013. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000RiskR.pdf (pp. 2-3).
Accessed April 27, 2015.
67
Food and Drug Administration. Office of Surveillance and Epidemiology, Office of Medication Error Prevention
and Risk Management: Label and Braille Label Comprehension Study Review for NDA 205677, Hetlioz
(tasimelteon). December 31, 2013.
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 18). Accessed April 27,
2015.
68
Food and Drug Administration. Label, Labeling and Packaging Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 75). Accessed April 28,
2015.
69
Food and Drug Administration. Office of Medical Policy Initiatives, Division of Medical Policy Programs:
Review Deferral Memorandum for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 25). Accessed April 27,
2015.
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Indication: “Treatment for Non-24-Hour Sleep-Wake Disorder in blind individuals”
(22) Clinical Inspection Summary by Dr. Antoine El-Hage, Good Clinical Practice Assessment
Branch, Division of Good Clinical Practice Compliance, Office of Scientific Investigations
(signed on November 7, 2013, by Drs. El-Hage, Susan Thompson, and Kassa Ayalew)71
Indication: “Treatment of non 24 hour sleep-wake disorder in blind patients without light
perception”
(23) Interdisciplinary Review Team for QT Studies Consultation: Thorough QT Study Review
(signed on October 7, 2013, by Drs. Moh Jee NG, Qianyu Dang, Hongshan Li, Kevin
Krudys, Monica Fiszman, and Norman Stockbridge)72
Indication: “Non-24-Hour Disorder in the totally blind”
(24) RPM Filing Review(filing date July 30, 2013)73
Proposed indication: “Non-24 hour sleep-wake disorder in blind patients without light
perception” [Emphasis in original]
(25) Memo of Filing Meeting (signed on July 25, 2013, by Cathleen Michaloski)74
Proposed Indication: “treatment of NON-24 sleep wake disorder in blind patients without
light perception”
(26) Memorandum of Late-Cycle Meeting Minutes (signed on November 25, 2013, by Dr.
Farkas)75

70

Food and Drug Administration. Memorandum from Katherine Bonson, Ph.D., Controlled Substance Staff, to Eric
Basting, Acting Director, Division of Neurology Products, regarding tasimelteon (Hetlioz), NDA 205,677.
November 26, 2013. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p.
27). Accessed April 27, 2015.
71
Food and Drug Administration. Clinical Inspection Summary for NDA 205677, Hetlioz (tasimelteon). November
4, 2013. http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 38). Accessed
April 27, 2015.
72
Food and Drug Administration. Interdisciplinary Review Team for QT Studies Consultation: Thorough QT Study
Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 48). Accessed April 27,
2015.
73
Food and Drug Administration. RPM Filing Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 79). Accessed April 28,
2015.
74
Food and Drug Administration. Memo of Filing Meeting for NDA 205677, Hetlioz (tasimelteon). July 12, 2013.
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 88). Accessed April 28,
2015.
75
Food and Drug Administration. Memorandum of Late-Cycle Meeting Minutes for NDA 205677, Hetlioz
(tasimelteon). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000AdminCorres.pdf (p.
139). Accessed April 28, 2015.
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Indication: “Non 24-hour sleep-wake disorder in blind patients with no light perception
(Non-24)”
B. Document stating proposed indication of tasimelteon that omitted the phrase “totally
blind patients”
Study Endpoints and Labeling Development (SEALD) Director Sign-Off Review of the Endof-Cycle Prescribing Information: Outstanding Format Deficiencies by Dr. Elizabeth
Donohoe (signed on January 30, 2014 by Drs. Donohoe and Eric Brodsky, SEALD labeling
team leader, signing for Dr. Sandra Kweder, acting SEALD Division Director).76
Indication: “treatment of Non-24-Hour Sleep-Wake Disorder (Non-24)”

76

Food and Drug Administration. Study Endpoints and Labeling Development (SEALD) Director Sign-Off Review
of the End-of-Cycle Prescribing Information: Outstanding Format Deficiencies for NDA 205677, Hetlioz
(tasimelteon). http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000OtherR.pdf (p. 2).
Accessed April 24, 2015.
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Appendix B
Approved Label (12/2014)77

FDA Preclinical Review Findings Omitted
From, and Requested to Be Placed in, the
Approved Label

Carcinogenesis

Carcinogenesis [Emphases added]

In rats, the incidence of liver tumors was increased
in males (adenoma and carcinoma) and females
(adenoma) at 100 and 250 mg/kg/day; the incidence
of tumors of the uterus (endometrial
adenocarcinoma) and uterus and cervix (squamous
cell carcinoma) were increased at 250 mg/kg/day.
There was no increase in tumors at the lowest dose
tested in rats, which is approximately 10 times the
RHD [recommended human dose] on a mg/m2 basis.

The pharmacology reviewer stated that the sponsor’s findings
in the rat carcinogenicity study included “drug-related
neoplasms in the liver (M & F [male and female]), uterus, and
uterine cervix. Increased neoplasm incidences were also
suggested in ovary and mammary gland in HDF [high dose
female]. In males, increased incidences of neoplasms were
also observed in pituitary, testes, and skin.”78
Specifically, there were statistically significant increases in
the incidence of hepatocellular adenomas in both male and
female rats.79
The incidences of endometrial adenocarcinoma and
uterine/cervical squamous cell carcinoma were increased
above the historical control range, were statistically
significant in HDF, and “were identified as drug-related
causes of death by the [presumably sponsor’s] pathologist”. 80
The increase in the incidence of the combination of
sertoliform tubular adenomas and thecal cell tumors of the
ovary almost reached statistical significance (p=0.0525).81

77

Food and Drug Administration. FDA-approved Drug Products. Hetlioz (tasimelteon) label, revised December
2014. http://www.accessdata.fda.gov/drugsatfda_docs/label/2014/205677s001lbl.pdf. Accessed May 13, 2015.
78
Food and Drug Administration Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p. 95). Accessed May 13,
2015.
79
Food and Drug Administration Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p. 96). Accessed May 13,
2015.
80
Food and Drug Administration Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (pp. 96-97). Accessed May
13, 2015.
81
Food and Drug Administration Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p. 98). Accessed May 13,
2015.
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Mutagenesis

Mutagenesis [Emphasis added]

Tasimelteon was negative in an in vitro bacterial
reverse mutation (Ames) assay, an in vitro
cytogenetics assay in primary human lymphocytes,
and an in vivo micronucleus assay in rats. (13.
Nonclinical Toxicology)

Both tasimelteon and the M11 metabolite were found to be
clastogenic (capable of causing disruption or breakage of
chromosomes) in genotoxicity assays.

Pregnancy [Emphasis added]

Pregnancy [Emphases added]

In animal studies, administration of tasimelteon
during pregnancy resulted in developmental toxicity
(embryofetal mortality, neurobehavioral
impairment, and decreased growth and development
in offspring) at doses greater than those used
clinically.

“Drug-related slight delays in development and decreased
fetal body weights were observed at MD [mid dose] and HD
[high dose] in rats and rabbits. Rabbit does [female rabbits]
also demonstrated an increase in abortions at HD and slightly
increased late resorptions at MD and HD.”83

“It is notable that a similar compound, ramelteon [another
melatonin agonist], was also shown to be positive in a
chromosomal aberration [clastogenic] assay.” 82

In pregnant rats administered tasimelteon at oral
doses of 5, 50, or 500 mg/kg/day during the period
of organogenesis, there were no effects on
embryofetal development. The highest dose tested is
approximately 240 times the recommended human
dose (RHD) of 20 mg/day, on a mg/m2 basis.
In pregnant rabbits administered tasimelteon at
oral doses of 5, 30, or 200 mg/kg/day during the
period of organogenesis, embryolethality and
embryofetal toxicity (reduced fetal body weight and
delayed ossification) were observed at the highest
dose tested. The highest dose not associated with
adverse effects (30 mg/kg/day) is approximately 30
times the RHD on a mg/m2 basis.
Oral administration of tasimelteon (50, 150, or 450
mg/kg/day) to rats throughout organogenesis and
lactation resulted in persistent reductions in body
weight, delayed sexual maturation and physical
development, and neurobehavioral impairment in
offspring at the highest dose tested. Reduced body
weight in offspring was also observed at the middose. The no effect dose (50 mg/kg/day) is
approximately 25 times the RHD on a mg/m2 basis.

82

Food and Drug Administration Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p.189). Accessed May 13,
2015.
83
Food and Drug Administration Pharmacology Review for NDA 205677, Hetlioz (tasimelteon).
http://www.accessdata.fda.gov/drugsatfda_docs/nda/2014/205677Orig1s000PharmR.pdf (p.191). Accessed April 2,
2015.
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