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Signatory Authority Review Template

1. Introduction 
In this resubmission of a 505(b)2 NDA, the applicant proposes to market dronabinol 

(Syndros®) for the indications of:
 Anorexia associated with weight loss in patients with AIDS; and
 Nausea and vomiting associated with cancer chemotherapy in patients who have 

failed to respond adequately to conventional antiemetic treatments.

The sponsor is relying on the summary findings of safety and effectiveness for 
Marinol® capsules (NDA 18651) as the summary basis for approval of Syndros®)  for this 
application.The Applicant relies on the evidence of efficacy and safety data from the approved 
drug, Marinol® (dronabinol capsules; NDA 18651; approved May 31, 1985) as the listed drug. 
The development program for dronabinol oral solution included five clinical pharmacology 
studies and a human abuse potential study. The original submission of this NDA dated August 
12, 2014 received a Refuse-to-File letter on October 10, 2014 citing ‘failure to address the 
requirements under the Pediatric Research Equity Act” as the sponsor did not have an agreed 
initial Pediatric Study Plan (iPSP) prior to NDA submission. Prior to NDA resubmission, on 
May 19, 2015, the sponsor received an agreed iPSP letter (filed under the IND 75,228).

Dronabinol is a synthetic delta-9-tetrahydrocannabinol (delta-9-THC). Delta-9-
tetrahydrocannabinol is also a naturally occurring component of Cannabis sativa L. 
(marijuana). In summary the data in this application do establish that Syndros® is effective 
and safe for the treatment of  anorexia associated with weight loss in patients with AIDS; and 
nausea and vomiting associated with cancer chemotherapy in patients who have failed to 
respond adequately to conventional antiemetic treatments.

2. Background
Marinol® has been previously approved for the indications sought in this current 

505B2 NDA application. Dr. Meyer in the CDTL memorandum reviews the extensive 
regulatory history concerning this application and there will not be reiteration of those issues 
here in this review. Briefly, the most significant aspects include the requirement for the 
Syndros® NDA to present data from abuse liability which are are discussed below.

3. CMC
The reader is referred to the CDTL memorandum for details on specific issues not covered in 
this review. At the time when the CMC Review #1 was completed on February 29, 2016, it 
had noted the following pending issues:
 The label/labeling issues were not resolved.
 The CDRH consult reviews for the press-in bottle adapter and oral syringe were not 
completed from the Office of Compliance and Office of Device Evaluation. Because of these 
deficiencies, the NDA was not recommended for approval from the
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OPQ perspective. In accordance with CDER Product Title Guidance and USP monographs, 
the drug product title is as follows: SYNDROS (dronabinol) oral solution. The immediate 
container label and carton labels were revised accordingly and resubmitted on June 23, 2016. 
The package insert was revised and resubmitted on June 30, 2016. The CMC sections of the 
package insert, immediate container label and carton label were reviewed by Dr. Hitesh Shroff 
and found acceptable. On June 3, 2016, the Office of Process and Facilities issued the overall 
“Approval” recommendation for the facilities involved in this NDA. The Office of Device 
Evaluation, CDRH, concluded that there is little likelihood of adverse systemic, genotoxic or 
carcinogenic effects after patients are exposed to the compounds extracted from the press-in 
bottle adapter and oral syringe. (see the Biocompatibility of the Device Constituents Review 
conducted by Dr. Kathleen Fitzgerald dated March 21, 2016). The Office of Compliance, 
CDRH, has issued a final approval recommendation for the applicant’s Quality System 
Requirements for the drug product based on the review conducted by Dr. Bleta Vuniqi dated 
June 6, 2016. Recommendation from OPQ: This NDA is now recommended for Approval 
from the OPQ perspective.The Quality Review Team in the Office of Pharmaceutical Quality 
(OPQ) has determined that:

 The applicant has provided sufficient CMC information to assure the identity, strength, 
purity and quality of the drug product.

 The Office of Facility and Process has made a final overall manufacturing Inspection 
“Approval” recommendation for the facilities involved in this application.

 The claim for the Categorical Exclusion for the Environmental Assessment is granted.

At the time of this review all OPQ issues have been resolved including final labeling and the 
application is approvable from the CMC perspective.

In regards to the drug device issues concerning this formulation, dronabinol oral solution is 
packaged in a 30 mL bottle, which is co-packaged with a dispenser for oral administration. 
CDRH was asked to review the oral dispenser and press-in bottle adapter.  A clear graduated 
oral dispenser and press-in bottle adapter will be provided in the carton along with drug 
product and package insert. At the time of first use, the press-in bottle adapter will be fitted on 
to the bottle that allows the patient to draw the product using an oral dispenser with ease.  The 
Label Comprehension Study was reviewed by DMEPA and concerns were raised about the 
potential for dosing errors as a result of the markings on the oral syringe  

.  Further details are referenced in the CDTL 
memorandum. 

4. Nonclinical Pharmacology/Toxicology

See complete pharmacology/toxicology review by Fang Cai, PhD entered in DARRTS 
on February 22, 2016. The sponsor did not conduct nonclinical studies and relied on the prior 
FDA finding of safety for dronabinol (Marinol®) capsules (NDA 18651) to support the 
nonclinical section of the NDA. The nonclinical safety assessment was limited to the 
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excipients and impurities in the drug substance and drug product. According to the 
pharmacology/toxicology reviewer, the submitted information was sufficient to provide a 
reasonable assurance of safety for the excipients and impurities.

An issue concerning availability of data for adequate labeling to ensure compliance with PLLR 
labeling was raised late in the review cycle. The issue concerned discussion of PLLR in that 
the labeling should be up-to-date and accurate with potential risks associated with drug use 
during pregnancy but without inclusion of the available animal data on the subject, the labeling 
is not complete. The particular scientific issue concerned neurotoxicity secondary to active 
drug due to prenatal exposure. Labeling does not reflect the full risk assessment of 
neurotoxicity from drug exposure during pregnancy without updated animal data from 
published literature. DPMH noted that there are neurocognitive effects of THC noted in animal 
studies in recent publications, beyond time of initial approval (1980's). At initial approval, 
peri/postnatal study findings were not included in the labeling, but now these data are 
including in labeling.  A pre-postnatal study in rats was conducted for Marinol®, but the 
results were not included in the label because there were no findings. According to David 
Joseph, PhD, Nonclinical, the pre-postnatal study (dosing from gestation day 16 through 
lactation) did not show any abnormal behavior in offspring, but there was no assessment of 
learning and memory.  Learning and memory assessment is now a standard for neurotoxicity 
testing, when there is a justified concern for neurotoxicity, which is clearly true for 
dronabinol. DPMH had suggested the applicant do a review of the literature to reflect the 
recent findings in animal studies around THC prenatal exposure.

Dr. Joseph has noted “that the Sponsor previously agreed to conduct the following juvenile 
animal studies to support the pediatric development program for SYNDROS, as stated in the 
Agency’s letter which confirmed agreement to the Sponsor’s iPSP (letter dated May 19, 2015 
under IND 75,228):

1. 28-day, daily, repeat-dose, oral gavage dose-range finding study to determine doses 
in 3-month repeat dose juvenile toxicity study

2. Three-month repeat dose toxicity and toxicokinetic study in juvenile rats with a 28-day 
recovery period

These studies will be conducted in neonatal rats, .  The 
expected time of initiation for both of these studies has been substantially delayed, relative to 
the timelines established in the iPSP.  Therefore, these studies are recommended as PMRs 
(post-marketing requirements) to support approval of this NDA and are discussed below.

Since the approval of Marinol® (dronabinol) Capsules in 1985, a growing body of literature 
on the developmental effects of cannabinoids in humans and animals has appeared.  Several 
publications of studies in rats indicate a potential for neurocognitive impairment and 
alterations in behavior following prenatal or perinatal exposure to delta-9-THC (dronabinol). 
The reader is referred to the secondary review of Dr. Joseph for specific literature cited to 
support this position Although the label for the reference product (Marinol®) does not indicate 
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that postnatal developmental effects were observed in animal studies, it is likely that the pre-
/postnatal developmental study that supported the approval of Marinol® used methods that 
were inadequate for assessing neurocognitive impairment or other subtle signs of 
developmental neurotoxicity.  

For labeling subsection 8.1 (Pregnancy), the Agency requested the Sponsor to include a 
summary of the published animal data related to neurodevelopmental effects following 
prenatal or perinatal exposure to dronabinol.  The Sponsor provided this addition to the 
Pregnancy subsection in their amendment dated June 23, 2016.  The Sponsor’s proposed 
addition appears to be adequately supported by the available publications, and is adequate for 
conveying the risk.   Additional review of the supporting literature will be conducted in the 
future when the label is revised with the inclusion of the requested pre-/postnatal 
developmental study in rats.”

Dr. Joseph has concluded that there are no nonclinical issues which preclude the approval of 
SYNDROS®.  “Given the published data which indicates a potential for developmental 
neurotoxicity, it is recommended that a pre-/postnatal developmental toxicology study in rats 
be conducted as a PMR.  This study is needed to provide adequate information for the label 
about the risk of developmental neurotoxicity following prenatal exposure to dronabinol.” 
These studies shall include the following and are discussed further below in Sections 10 and 
13.2:

1. 28-day, daily, repeat-dose, oral gavage dose-range finding study to determine doses 
in 3-month repeat dose juvenile toxicity study

2. Three-month repeat dose toxicity and toxicokinetic study in juvenile rats with a 28-day 
recovery period

3. Pre-/postnatal developmental toxicology study in rats

Recommendation for postmarketing studies to assess neurocognitive outcomes following in 
utero THC exposure or an assessment of the literature for neurocognitive outcomes following 
in utero THC exposure will be recommended as a FDAAA PMR to conduct new study or 
literature assessment of risk of neurotoxicity with prenatal drug exposure. Further discussion 
of these issues is presented below and in Section 13.

5.  Clinical Pharmacology/Biopharmaceutics 
NDA 205525, for dronabinol oral solution is acceptable from a Clinical Pharmacology 
perspective represented by the reviews of Sandhya Apparaju, PhD. The reader is referred to 
the CDTL memorandum for specific details of the fed bioequivalence study (using Marinol® 
as the reference formulation) to provide evidence/assurance of comparable formulation 
performance under fed conditions.  The sponsor was also encouraged to include the third 
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arm to inform appropriate dosing instructions for the oral solution, if the systemic exposure 
was different from Marinol® under fed conditions, as the Marinol® label doesn’t contain 
information regarding food-effect on PK. Despite a lower Cmax, under fed conditions, 
Marinol® capsule showed a modest food-effect on metabolite PK, with increased AUC 
parameters by ~ 40%. There were no concerns of approvability of the NDA from the 
perspective of the Clinical pharmacology reviewers.

6. Clinical Microbiology 
Clinical Microbiology considerations do not apply to this application because Syndros® is not 
an antimicrobial agent.

7. Clinical/Statistical-Efficacy
The reader is referred to the Clinical review of Dr. Wen Yi Gao for further details and to the 
CDTL memorandum.  The sponsor is relying on the summary findings of safety and 
effectiveness for Marinol® capsules (NDA 18651) for the indications of:

 Anorexia associated with weight loss in patients with AIDS; and
 Nausea and vomiting associated with cancer chemotherapy in patients who have failed to 

respond adequately to conventional antiemetic treatments

In addition, the sponsor performed a literature search, covering the time period from the last 
Marinol® label update in June 2006 to the present, to identify studies that further illustrate the 
utility of dronabinol for the approved indications. 

 Two placebo-controlled trials and one retrospective chart review found that dronabinol 
increased caloric intake resulting in weight gain in AIDS/HIV patients1,2,3 

 A placebo-controlled study of dronabinol in the treatment of chemotherapy-induced 
nausea and vomiting4, and 

 several reviews of recent clinical experience, have demonstrated positive effects of 
dronabinol on nausea intensity and vomiting rates5,6,7

1 Haney M et al. J Acquir Immune Defic Syndr. 2007 Aug 15;45(5):545-54. Dronabinol and marijuana in HIV-
positive marijuana smokers. Caloric intake, mood, and sleep.
2. DeJesus E et al J Int Assoc Physicians AIDS Care (Chic). 2007 Jun;6(2):95-100.Dronabinol Improves Appetite 
and Reverses Weight Loss in HIV/AIDS-Infected Patients.

3. Bedi G et al. Psychopharmacology (Berl). 2010 Dec;212(4):675-86. . Efficacy and tolerability of high-dose 
dronabinol maintenance in HIV-positive marijuana smokers: a controlled laboratory study..

4 Meiri E et al. Curr Med Res Opin. 2007 Mar;23(3):533-43. Efficacy of dronabinol alone and in combination 
with ondansetron versus ondansetron alone for delayed chemotherapy-induced nausea and vomiting.

5Slatkin NE. J Support Oncol. 2007 May;5(5 Suppl 3):1-9.Cannabinoids in the treatment of chemotherapy-
induced nausea and vomiting: beyond prevention of acute emesis.
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Conclusions on the Substantial Evidence of Effectiveness

The clinical reviewer concludes based on demonstration of bioequivalence of dronabinol oral 
solution (4.25 mg) to Marinol® capsules (5 mg), the sponsor has provided evidence of 
effectiveness to support approval of dronabinol oral solution for the treatment of anorexia 
associated with weight loss in patients with AIDS and for the treatment of nausea and 
vomiting associated with cancer chemotherapy.  The sponsor’s submitted literature 
publications supported the efficacy of dronabinol products for the two Marinol® approved 
indications.

8. Safety
The reader is referred to the Safety review of Dr. Wen Yi Gao for further details. The reviewer 
bases the determination of safety upon:

 A similar adverse event profile between dronabinol oral solution (4.25 mg) and 
Marinol Capsules (5 mg) in the cross-over pharmacokinetic trials.  The most common 
adverse reactions included diarrhea, nausea, dizziness, headache and somnolence.

 Labeled gastrointestinal, psychiatric and nervous system events were no different 
between these formulations in the pharmacokinetic trials, and no new safety signals 
specific for the oral solution were identified.  

 Analysis of post-market safety reports from safety surveillance databases and the 
literature similarly failed to identify any new potential safety signals. 

Controlled Substances Staff (CSS) Consult Review 

6 Cotter J. Oncol Nurs Forum. 2009 May 1;36(3):345-352. Efficacy of Crude Marijuana and Synthetic Delta-9-
Tetrahydrocannabinol as Treatment for Chemotherapy-Induced Nausea and Vomiting: A Systematic Literature 
Review. 

7Todaro B.  J Natl Compr Canc Netw. 2012 Apr;10(4487-92. Cannabinoids in the treatment of chemotherapy-
induced nausea and vomiting.
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This consultative review assesses the abuse potential of dronabinol oral solution and 
recommends appropriate scheduling of the product under the Controlled Substances Act 
(CSA). At the time of this approval, the designation of a specific scheduling for Dronabinol 
has not been achieved.  Upon review of all data related to the abuse of the Dronabinol Oral 
Solution (SYNDROS) provided by the Sponsor under the NDA 205-525, the Controlled 
Substance Staff (CSS) determined that SYNDROS should be rescheduled from Schedule I to 
Schedule II of the Controlled Substances Act (CSA), upon FDA approval.  CSS review can be 
found in DARRTS, NDA 205525, Calderon, Silvia N., 2/26/16.

On March 2, 2016, the CSS Team and members of the Division of Gastroenterology and 
Inborn Errors Products (DGIEP) contacted the Sponsor via telecom to convey CSS’s findings 
and recommendation for scheduling. The Sponsor was also informed about their recourse to 
dispute CSS’s findings.  A list of technical findings discussed on the telecom was sent to the 
Sponsor on March 4, 2016.  The Sponsor responded to these technical points on March 10, 
2016 (DARRTS, NDA 205-525, Sequence 0023, 3/10/2016).  CSS review can be found in 
DARRTS, NDA 205-525, Calderon, Silvia N., 4/22/16.  

The current memorandum responds to the Sponsor’s assessment of the abuse potential of 
SYNDROS and takes under consideration new information submitted by the Sponsor on May 
25, 2016, as a follow-up to the telecom held between the FDA and the Sponsor on April 26, 
2016.  This submission includes a study report of a Consumer Preference Study designed to 
assess the taste and preference of SYNDROS and Marinol capsules among recreational 
marijuana users, and a discussion of the general properties of the formulation the Sponsor 
believes contribute to the abuse potential of SYNDROS.  These properties include the 
pharmacokinetic profile of the formulation, dronabinol’s psychoactive effects, considerable 
abuse of marijuana relative to Marinol® capsules, data from human abuse potential studies as 
well as data from in vitro manipulation studies.  CSS has reviewed all aspects of the abuse 
potential of SYNDROS discussed by the Sponsor in this new submission, including the newly 
submitted Consumer Preference Study (Comparing the Taste of Dronabinol Solution Placebo 
to Dronabinol Capsule Placebo Study: INS004-16-080).  

CSS has concluded that the dronabinol oral solution has a greater potential for abuse than 
Marinol® capsules, and other drugs in Schedule III, and presents a higher risk of unintentional 
overdose, if abused.  Accordingly, they recommend placing dronabinol oral solution in 
Schedule II of the CSA. The support for this recommendation comes from the following points 
raised by their review conclusions: 

 The product is easily manipulated for abuse by inhalation and oral routes of 
administration.  The in vitro study data demonstrate that the oral solution can be 
manipulated to afford highly concentrated extracts in solvents that can be easily 
evaporated to give high content dronabinol residues that can be abused by smoking or 
vaping or through other routes of abuse.
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 Dronabinol oral solution may serve as an easily accessible source of a large amount of 
dronabinol (150 mg of dronabinol in 30 mL of a 50% w/w alcoholic solution) for 
purposes of intentional oral abuse and presents a higher risk of unintentional overdose, 
especially if abused.

 Although not assessed by the sponsor, the oral solution can be readily absorbed 
sublingually. This raises the potential for another abuseable route of administration of 
high doses of dronabinol oral solution at levels that are not achievable with Marinol.

 Deficiencies were noted in the study conducted by the sponsor who evaluated the 
feasibility of smoking traditional cigarettes spiked with the dronabinol oral solution or 
with the content of Marinol capsules. 

 The large content of dronabinol in the supplied dronabinol oral solution product and 
the composition of the formulation (150 mg of dronabinol in 30 mL of a 50% w/w 
alcoholic sweetened solution), and bioavailability of the solution relative to the 
Marinol capsule (150 mg bioequivalent to 176 mg of dronabinol capsules) adds to the 
abuse potential of the formulation and to the risk of adverse outcomes and of 
unintentional overdose from abuse when taken through the oral route as CNS adverse 
reactions are dose-related. In addition, the perceived risks associated with drinking 30 
mL of an alcoholic solution may be different than the perception of the risks associated 
with ingesting 70 Marinol 2.5 mg capsules or 17 Marinol 10 mg capsules, though the 
bioequivalent amount of dronabinol taken in both situations may be the same.

 In the human abuse potential study (Clinical Trial INS-13-017) there were more 
psychiatric adverse events (euphoric mood, thinking abnormal, and hypervigilance) in 
the dronabinol oral solution group compared with the Marinol group at both 10 mg and 
30 mg dosages.

 The human abuse potential study (INS-13-017) demonstrated that dronabinol oral 
solution has an abuse potential comparable to that of Marinol in recreational cannabis 
users when taken as prescribed, following administration of single doses no greater 
than 30 mg, based upon the pre-defined primary and secondary endpoints of Drug 
Liking, Overall Drug Liking and Take Drug Again, as measured by a visual analog 
scale (VAS).

At the time of this approval, there was not resolution on a plan to define scheduling of the drug 
and additional consideration of the matter is currently under Dr. Throckmorton’s review.  The 
course of action for final recommendation and consideration of DEA scheduling remains 
unresolved at the time of this approval. Labeling for Syndros is reflected as the following in 
Section 9.1 Controlled Substance: SYNDROS is controlled in Schedule X of the Controlled 
Substances Act.  Final recommendations of the CSS staff as communicated by Dr. Calderon 
include:
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1- Upon consideration of the totality of the data (clinical and in vitro) submitted by the 
Sponsor, either under NDA or under the most recent supplemental submission, CSS 
continues to recommend rescheduling of SYNDROS from Schedule I to Schedule II of the 
CSA, if and when approved by the FDA.

2- CSS recommends that the Sponsor submit to FDA and implement a comprehensive 
postmarketing proposal to evaluate the levels of abuse and misuse of SYNDROS.   If 
postmarketing data are supportive of rescheduling the product, Insys should consider 
petitioning the DEA, which ultimately makes decisions on scheduling under the Controlled 
Substances Act (CSA).  If DEA accepts the petition, DEA can consult FDA for analysis of 
the postmarketing data collected to support a rescheduling petition under the CSA and 
provide an updated eight factor analysis. It should be noted that this recommendation is not 
to be provided as a PMR as discussed below with other issues in Section 13 of this review.

 

9. Advisory Committee Meeting  
There was no Advisory Committee held for this application.

10. Pediatrics/Maternal Health
PeRC Recommendations made in meeting held:

o The PeRC agreed with the pediatric plan for the treatment of nausea and 
vomiting associated with cancer chemotherapy in patients who have failed to 
respond adequately to conventional antiemetic treatments.

o The PeRC was split on the pediatric plan for AIDS related anorexia with weight 
loss (see discussion above). 

o The PeRC reminded the division that the PREA requirement as listed in the 
approval letter needs to include dates for protocol submission, study completion 
and final study report submission.  

The review team, including the clinical reviewer and DPMH consultant reviewer, discussed 
the OSE findings which were:

The OSE review concluded that in the outpatient retail pharmacy setting, the nationally 
estimated number of pediatric patients aged 15-17 years who received a dispensed 
prescription for dronabinol increased more than 2-fold from 261 patients in 2006 to 738 
patients in 2015. The nationally estimated number of pediatric patients aged 0-14 years old 
also increased more than 2-fold from 420 patients in 2006 to 1,005 patients in 2015. The 
top prescribing specialties for dronabinol in the outpatient setting were Internal Medicine, 
Oncology, and Family Practice physicians.

Office based physician surveys data show that dronabinol is commonly mentioned for the 
treatment of Anorexia (ICD-9 code 7830) and Nausea and Vomiting (ICD-9 code 7870) in 
adults 18 years and older. Due to the low pediatric utilization of dronabinol in the 
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outpatient setting, our office based physician surveys results did not capture any data 
associated with the use of dronabinol for anorexia among pediatric patients 15-17 years 
old. No diagnoses associated with the use of dronabinol were reported for pediatric patients 
0-14 years old for the review period.

The Clinical team concluded that the deferral in pediatric patients 15 to 17 years of age 
for the AIDS-associated anorexia indication should be changed to a waiver, such that a full 
waiver of 0 to 17 years would be granted for this indication.

Maternal health:
Concerning issues raised above in nonclinical review, the DPMH reviewer noted that:

 A search of the reproductive toxicology databases found no reviews of dronabinol or 
Marinol in Reprotox, Shepard’s or TERIS.  Very limited data indicates that delta-9-THC 
may be transferred to the fetus during late pregnancy and the teratogenic risk is not known.     

 There are multiple adverse events reported with use of dronabinol in adults including 
convulsions and syncope.  On this basis, DPMH recommends that pregnant women should 
not use dronabinol during pregnancy.

 The review of dronabinol found in the LACTMED database discussed data from Cannabis 
use in lactating women, not dronabinol; however, one reference did demonstrate the 
presence of delta-9-THC and two of its metabolites in breast milk. The possible effects of 
this exposure are not known, however, there are several serious adverse events that have 
been reported with use of dronabinol in adults.  Lactating women should not breastfeed 
while being treated with dronabinol.  

Action recommended as stated earlier is a PMR to study nonclinical effects on postnatal 
exposure. The following will be communicated to the Sponsor  

: Since Marinol was approved on May 31, 1985, peer-reviewed biomedical 
literature has identified an unexpected serious risk of a potential for neurocognitive 
impairment following prenatal exposure to delta-9-THC (dronabinol).  This information is 
considered to be “new safety information” as defined in section 505-1(b) of FDCA. An 
analysis of spontaneous postmarketing adverse events reported under subsection 505(k)(1) of 
the FDCA will not be sufficient to identify the unexpected serious risk of a potential for 
neurocognitive impairment following prenatal exposure to delta-9-THC (dronabinol). 
Furthermore, the new pharmacovigilance system that FDA is required to establish under 
section 505(k)(3) of the FDCA will not be sufficient to assess this serious risk. Therefore, 
based on appropriate scientific data, FDA has determined that you are required to conduct the 
following:

Conduct a pre-/postnatal developmental toxicology study in rats exposed to dronabinol

Final Protocol Submission: 10/2016
Study Completion:  10/2017
Final Report Submission: 07/2018
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11. Other Relevant Regulatory Issues 
DMPEA was consulted on the label comprehension study and labeling for areas of 
vulnerability that may lead to medication errors. Due to these errors observed in the study, as 
well as concerns for dosing errors with regard to doses above 0.85 mL and the other concerns 
noted above, a Discipline Review letter was sent to the sponsor on March 11, 2016.  A 
teleconference was held on March 15, 2016 to discuss possible solutions.  The sponsor agreed 
to revise the markings on the oral syringe to include 0.1 mL increments, to round doses in the 
Dosage and Administration section of the PI to the tenth decimal place, to remove the 
corresponding volume in mL and present only a single metric use of measure (mg and mg/m2) 
[e.g., 4.2 mg from 4.25 mg (0.85 mL)], and to provide a formula for the chemotherapy 
indication to aid health care providers in calculating and rounding doss to the nearest 0.1 mg 
increment.  Finally, the sponsor agreed in the IFU to express the rounded dose in mL only 
(remove corresponding mg) and include instruction for patients on how to draw up dosages 
that exceed 1 mL.   The review team considers the sponsor’s submission of a revised PI and 
IFU on March 18, 2016 to have addressed these issues. Given the similarity with the sponsor’s 
revised proposed oral syringe and similarity with markings on other 1 mL syringes currently 
on the market, DMEPA concluded another label comprehension study is not needed.The 
reader is referred to the CDTL memorandum for details of other secondary regulatory 
concerns.

12.  Labeling
The reader is referred to the CDTL memorandum for a full delineation of the final labeling for 
Marinol. Specific issues concerned the following labeling attributes:

 The Product Title should be revised as follows (underline is new):

SYNDROS (dronabinol) oral solution, CX

 Section 5.4 Multiple Substance Abuse is still pending resubmission from the sponsor
 Section 8.1 Pregnancy has been updated by MH and is the subject of the pre/post natal 

toxicology PMRs
 Section 9 Drug Abuse and Dependence has been provided by CSS.
 Section 10 Overdosage was revised to include subsections on dronabinol, alcohol and 

propylene glycol and the associated signs and symptoms of overdosage with these 
ingredients.  Of note, the team decided that the amount of alcohol in the formulation 
did not warrant the following: add a description of alcohol overdosage and 
management, especially for children who may be exposed to SYNDROS, according to 
current guidelines. 

 DMPP completed their review of the Patient Information and Instructions for Use and 
these documents were sent to the sponsor.

 Carton and container labeling comments from DMEPA and CMC were sent recently.  
Awaiting resubmission.
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13. Decision/Action/Risk Benefit Assessment
13.1 Regulatory Action:
The recommendation of the CDTL and the expanded team is for Approval of this 505B2 NDA 
for Syndros. The review team, with the exception of OPQ, recommends approval of 
dronabinol oral solution for the treatment of: 

 Anorexia associated with weight loss in patients with AIDS (acquired immune deficiency 
syndrome); 

 Nausea and vomiting associated with cancer chemotherapy in patients who have failed to 
respond adequately to conventional antiemetic treatments.

The OPQ deficiencies noted in the CDTL memorandum by the CMC reviewers were 
addressed. The Signatory concurs with this recommendation for approval. At the time of this 
NDA approval, there is no resolution of the pending status of the scheduling for Syndros®). 
This awaits further discussion internally with the CSS group and the final scheduling of this 
product under the Controlled Substances Act is currently proceeding, but not yet complete as 
of the date of this letter. When the scheduling is finalized, the Sponsor will need to make 
appropriate revisions to the package insert, the patient package insert and the carton and 
immediate-container labels through supplementation of the NDA. 

13.2 Risk Benefit Assessment:

The sponsor has relied on the summary findings of safety and safety and effectiveness for 
Marinol capsules (NDA 18651) for the indications of:

 Anorexia associated with weight loss in patients with AIDS;
 Nausea and vomiting associated with cancer chemotherapy in patients who have failed 

to respond adequately to conventional antiemetic treatments.

Bioequivalence under fasted conditions was demonstrated for dronabinol oral solution (4.25 
mg) and dronabinol (Marinol) capsules (5 mg).  The safety profile of this formulation has not 
been noted to be different than the innovator compound with a similar adverse event profile 
between dronabinol oral solution (4.25 mg) and Marinol Capsules (5 mg) in the cross-over 
pharmacokinetic trials.  The most common adverse reactions included diarrhea, nausea, 
dizziness, headache and somnolence.  Labeled gastrointestinal, psychiatric and nervous system 
events were no different between these formulations in the pharmacokinetic trials, and no new 
safety signals specific for the oral solution were identified.  Analysis of postmarket safety 
reports from safety surveillance databases and the literature similarly failed to identify any 
new potential safety signals. Despite the outstanding issue of scheduling, this formulation of 
dronabinol has a  positive risk benefit assessment and supportive of the NDA approval.

Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies: 

There are no requirements for postmarketing evaluation.
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Final Report Submission: 05/2022

PMR/PMC Description: 3044-4 
Deferred pediatric study under PREA to evaluate the tolerability and efficacy 
of dronabinol oral solution for the treatment of chemotherapy induced nausea 
and vomiting (CINV) in pediatric patients who failed to respond adequately to 
conventional antiemetic treatments aged birth to 17 years.

PMR/PMC Schedule 
Milestones:

Final Protocol Submission: 07/2022 

Study/Trial Completion: 09/2025
Final Report Submission: 03/2026

PMR/PMC Description: 3044-5 
Pre-/postnatal developmental toxicology study in rats exposed to Syndros (dronabinol 
oral solution) to assess the risk of neurotoxicity.

PMR/PMC Schedule 
Milestones:

Final Protocol Submission: 10/2016 

Study/Trial Completion: 10/2017
Final Report Submission: 07/2018
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