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1. Introduction
The Applicant has submitted this NDA in support of marketing approval for Evzio, their
naloxone autoinjector designed for use in nonmedical settings to reverse opioid overdose
due to either accidental or intentional overdose. Evzio is a single-injection, fixed-dose,
(b) (4)
autoinjector that is designed to deliver 0.4 mg of naloxone HCl
intramuscularly or subcutaneously. The unit incorporates both audio and visual
instructions and cues to guide the person administering the drug during a medical
emergency and is appropriate for administration by non-medically trained individuals.
This application was submitted under section 505(b)(2) of the Federal Food, Drug, and
Cosmetic Act and references NDA 016636 for the approved product Narcan.

2. Background
Naloxone was first approved in 1971 to reverse opioid intoxication or overdose. It is
widely used both by hospital and first responder personnel. With the increasing medical
use of opioid analgesics, and the increasing misuse and abuse of these drugs, there has been
a marked increase in opioid overdose in both the pain patient and addiction patient
populations. As it is frequently successful in reversing even severe opioid overdoses,
naloxone has been increasingly used by non-health care professionals, including family,
friends and other caregivers. A number of jurisdictions across the US have begun
providing naloxone to patients, and providing instruction for its use to the patients’ family,
friends and/or caregivers. However, as the products are only available in glass vials and
ampules, they are distributed with syringes and needles for manual injection, or with
syringes and atomizers for nasal administration. Nasal administration is an unapproved
route which could require higher doses than the approved routes if the bioavailability is
different. These “kits” can be lifesaving, but they are more difficult to use than an
autoinjector for most lay people. The addition of this easy to use product, with little to no
associated risk, would be of potentially great public health importance.
Given the fact that it would be infeasible to perform a clinical efficacy study, and given the
vast clinical experience with naloxone, the Division of Anesthesia, Analgesia, and
Addiction Products agreed that the evidentiary basis for efficacy and safety could be the
submission of a single, pivotal bioequivalence study that demonstrated comparable
pharmacokinetics between the novel formulation and a generic naloxone product, (as the
NDA product is no longer marketed), delivered by an approved route of administration.
The Applicant has submitted such a study, and the review team has determined that it does,
indeed, demonstrate bioequivalence between the products. In addition, the Agency required
the evaluation of the safety and efficacy of the device, and a human factors validation
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study, both of which were completed by the Applicant and submitted with the NDA. The
results of those studies are discussed below.

3. CMC
The following has been reproduced from pages 4 through 10 of Dr. Hertz’s
review:
Dr. Ying Wang performed the review of the drug substance and drug product. The
(b) (4)
information for the drug substance is referenced in DMF (b) (4) for which
is the
holder. According to Dr. Wang, the drug substance specifications mostly follow the USP
and EP monographs and additional specifications for related substance meet the criteria in
the ICH Q3A guideline. The drug product constituent component, 0.4 mg naloxone
(b) (4)
(b) (4)
hydrochloride in an
filled into a Type I
glass cartridge (i.e., primary
container closure), has the same formulation as a listed drug product (International
Medicinal Systems, Naloxone HCI Injection, USP [1 mg/mL]. The only excipients are
sodium hydrochloride, hydrochloric acid, and water. The drug product batches for the
clinical study and registration stability lots meet the specifications.
(b) (4)
(b) (4)
The container closure system include the glass cartridge, a Type I
gray
rubber plunger which has contact with the drug solution, and an aluminum-crimping cap
which does not have contact with the drug solution. The materials in contact with the drug
solution comply with the USP and European Pharmacopoeia and are suitable for the storage
of sterile drug product solution. An extractables study was completed with the rubber
plungers and seals using a placebo of the drug product solution placebo (NaCl, pH 3.4) and
isopropanol, as a control solvent. No significant peaks from the plunger or seals were
observed.

The drug product was stable during stability testing with relatively low impurity levels. The
Applicant submitted 12 months of stability data under term storage conditions (25oC/60%
RH), 6 months under intermediate storage conditions (30oC/65% RH), and 6 month
accelerated storage condition (40oC/75% RH) are provided in the submission. The stability
data support the proposed expiry of the earlier of either 27 months from the manufacturing
date for the drug constituent component of EVZIO or 24 months from the date of final
assembly, packaging, and labeling of EVZIO.
The drug constituent component manufacturing sites were all found to be acceptable by the
CDER Office of Compliance.
The Applicant was granted a categorical exclusion for the environmental assessment based
on the rationale that there would be a very low estimated concentration of drug substance at
point of entry into the aquatic environment.
Dr. Jessica Cole conducted the product quality microbiology review. The drug is (b) (4)
and filled into a glass cartridge. The filled glass cartridge is assembled with the
(b) (4)
needle and protective sheath. This cartridge assembly is
. Dr. Cole found the response to
requested information adequate and the Applicant agreed to a request amendment to the
specification for endotoxin to (b) (4) EU/mg naloxone to prevent potential pyrogenic reactions
in infants.
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I concur with the review team that there are no outstanding CMC concerns
that would preclude approval of this application.

4. Nonclinical Pharmacology/Toxicology
The following has been reproduced from page 10 of Dr. Hertz’s review:
No new nonclinical studies were submitted in support of this application. There
were no novel excipients and the specifications proposed for the drug substance
impurities and drug product degradants all meet ICH Q3A(R2) and Q3B(R2)
qualifications thresholds. There were no concerns based on the results of the
extractable and leachable study. Recommendations for the product labeling were
incorporated into the package insert, including the recommendation for Pregnancy
Category B. As noted by Dr. Huynh, there is some inconsistency with the pregnancy
category in package inserts for naloxone products, with some changed from
Category B to C after 2001, without a rationale stated in reviews at the time. Dr.
Huynh and his supervisor, Dr. Mellon, conclude that the change in category may
reflect an error, and that available data suggest that Pregnancy Category B is more
appropriate.

I concur with the review team that there are no outstanding pharmacology or
toxicology issues that would preclude approval of this application.

5. Clinical Pharmacology/Biopharmaceutics
The following summary of the clinical pharmacology and biopharmaceutics
data submitted in this application has been reproduced from pages 10 and 11
of Dr. Hertz’s review:
Dr. Wei Qiu conducted the clinical pharmacology review. The Applicant conducted
a randomized, 2-period cross-over study (Study IJ-900DV-03O) in 30 healthy
subjects of a single injection of 0.4 mg naloxone HCl for injection administered
using EVZIO NAI or the reference naloxone HCl using a standard syringe into the
mid-anterolateral thigh. The
Injection was either subcutaneous intramuscular based on the depth of fat under the
skin and overlying the muscle, and the needle length. The needle length for EVZIO
NAI is a nominal 0.5 inch and the needle length for the reference was 5/8 inch. The
naloxone plasma concentration-time profiles are shown in Figure 1 from Dr. Qiu’s
review (p. 9).

NDA 205787
Evzio
Division Director’s Review and Summary Basis for Approval
April 3, 2014
Reference ID: 3482700

10

Figure 1 Mean naloxone plasma concentration (ng/mL) time profiles following
the administration of EVZIO NAI and Reference (0.4 mg injection via standard
syringe) (N = 30)

The median Tmax and half-life were similar for Evzio and the reference product (0.25
h vs. 0.33 h, and 1.28 h vs. 1.36 h). The AUC from the EVZIO injection was
equivalent to the reference product (90% CIs of geometric mean ratios for naloxone
AUCt and AUCinf within the bioequivalence limits of 80 to 125%). The Cmax was
15% greater following EVZIO compared to the reference product (geometric mean
1.15, 90% CI [0.97, 1.37]).
Additional pertinent pharmacokinetic information is that following parenteral
administration, naloxone hydrochloride is rapidly distributed in the body. It is
metabolized in the liver, primarily by glucuronide conjugation, and excreted in urine.
Serum half-life in adults ranges from 30 to 81 minutes (mean 64 +/-12 minutes). In a
neonatal study the mean plasma half-life was observed to be 3.1 +/- 0.5 hours.
Inspections of the clinical and analytical portions of the comparative bioavailability
study were conducted. No problems were identified and the data may be relied upon
for Agency review.

I concur with the review team that there are no outstanding clinical
pharmacology or biopharmaceutics concerns that would preclude approval of
this application, and that the Applicant has provided data that demonstrate the
bioequivalence of Evzio to naloxone.

6. Clinical Microbiology
No clinical microbiology data were necessary for this application.
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7. Clinical/Statistical-Efficacy
No new efficacy data were submitted in support of this application.

8. Safety
The following summary of the clinical safety information submitted in this
application has been reproduced from page 12 of Dr. Hertz’s review:
There were no new safety studies submitted in support of this application. In the
relative bioavailability study conducted in normal volunteers, dizziness, nausea,
anosmia, dysgeusia, hyperhidrosis and hematoma were the only reported adverse
event sin subjects receiving Evzio. The comparator arm reported nausea, headache,
injection site pain, and presyncope.
Naloxone is generally not administered outside of the setting of a suspected opioid
overdose. Based on the adverse events reported in the labeling for Narcan, in the
setting of an opioid-tolerant patient, administration of naloxone can result in
precipitation of an acute withdrawal syndrome characterized by body aches, fever,
sweating, runny nose, sneezing, piloerection, yawning, weakness, shivering or
trembling, nervousness, restlessness or irritability, diarrhea, nausea or vomiting,
abdominal cramps, increased blood pressure, and tachycardia. In the neonate, opioid
withdrawal signs and symptoms also included: convulsions, excessive crying, and
hyperactive reflexes.
Also as noted in the labelling for Narcan, in the postoperative setting, there have been
post-marketing reports of hypotension, hypertension, ventricular tachycardia and
fibrillation, dyspnea, pulmonary edema, and cardiac arrest. Death, coma, and
encephalopathy have been reported as sequelae of these events. Excessive doses of
naloxone hydrochloride in post-operative patients have resulted in significant
reversal of analgesia and have caused agitation.
There is minimal to no risk from administration of a dose of 0.4 mg or 0.8 mg of naloxone
to a person who has not had an opioid overdose if the person is not opioid tolerant. In the
setting of a patient who is obtunded with respiratory depression, if the cause is not opioid
overdose, no ill effect is expected, the instructions to seek emergency medical care are
appropriate, and use of Evzio should not result in substantial delay in seeking that
emergency care.

9. Advisory Committee Meeting
The application was not presented to an advisory committee as it is a simple
reformulation of an approved drug that includes a new method of
administration.
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10.

Pediatrics

The following summary of the pediatric information in this application has
been reproduced from pages 13 through 15 of Dr. Hertz’s review:
Pediatric patients and children may be at risk for an opioid overdose as a result of
several scenarios. Similar to adults, pediatric patients may receive an inadvertent
overdose based on an error in dosing (too soon, too much), initiation of a
concomitant drug that inhibits metabolism of the opioid, or cessation of a
concomitant drug that had induced the metabolism of the opioid. In addition,
children in a home where opioids are in use may come in contact with an opioid
through improper storage or disposal, and become a patient in the setting of an
overdose. Older children may experiment with opioid analgesics in an attempt to get
high and inadvertently overdose. Therefore, pediatricians caring for pediatric
patients prescribed opioids or caring for children who are otherwise well, but may be
at risk for coming in contact with an opioid, may find it appropriate to prescribe
naloxone for their patient or for children at risk for opioid contact, to be kept in the
home as a safety precaution.
The package insert for Narcan includes pediatric labeling as follows:
USAGE IN CHILDREN
o Narcotic Overdose—Known or Suspected: The usual initial dose in
children is 0.01 mg/kg body weight given I.V. If this dose does not result in
the desired degree of clinical improvement, a subsequent dose of 0.1 mg/kg
body weight may be administered. If an I.V. route of administration is not
available, naloxone may be administered I.M. or S.C. in divided doses. If
necessary, naloxone hydrochloride injection can be diluted with sterile
water for injection.
This is in contrast to the following dosing regimen in adults:
USAGE IN ADULTS
o Narcotic Overdose—Known or Suspected: An initial dose of 0.4 mg to 2
mg of naloxone hydrochloride may be administered intravenously. If the
desired degree of counteraction and improvement in respiratory functions is
not obtained, it may be repeated at 2 to 3 minute intervals. If no response is
observed after 10 mg of naloxone hydrochloride have been administered,
the diagnosis of narcotic-induced or partial narcotic induced toxicity should
be questioned. Intramuscular or subcutaneous administration may be
necessary if the intravenous route is not available.
The Applicant had discussed pursuing a waiver from pediatric studies under the
Pediatric Research Equity Act based on there being only a small number of opioid
overdoses in the pediatric population and a fixed-dose product was not suitable to
accommodate weight-based dosing, that their product would not represent a
meaningful benefit over currently approved products, and finally, that it was
impossible or highly impracticable to conduct studies in pediatric patients.
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Regardless of the number of actual pediatric opioid overdoses, the number of
children at risk is large based on the amount of opioid analgesics prescribed in the
U.S., and the autoinjector configuration is intended to provide a benefit over the
approved product that was only available in a vial for injection. However, not only
are efficacy studies not feasible in pediatric patients in the same way they were not
feasible in adults, even pharmacokinetic studies are not feasible because of limits
regarding conducting studies in normal, healthy children. The Pediatric and
Maternal Health Staff was contacted to assist with creating a path forward for
pediatric populations. As noted in Dr. Wynn’s review:
The following are off-label naloxone dosing recommendations, endorsed by
the AAP [American Academy of Pediatrics] and the American Heart
Association, for cardiopulmonary resuscitation and emergency
cardiovascular care for full reversal of opioid effects:
• Younger than 5 years or body weight 20 kg or less: 0.1 mg/kg
administered by IV push, intraosseous push, or by ET tube. Follow
each dose given via ET tube with at least 5 mL of isotonic sodium
chloride injection
• 5 years and older or body weight more than 20 kg: 2 mg administered
by IV push, intraosseous push or by ET. Follow each dose given via
ET with at least 5 mL of isotonic sodium chloride injection
However, weight-based dosing could result in a situation where it would be
necessary to have multiple versions of the product on hand, and would risk a dose
too low selected if an emergency arose.
Dr. Wynn expressed concern that the dose may be too low based on the
recommendations of the AAP. However, limited data could be found in the Narcan
application to support the pediatric dosing recommendations.
These questions were discussed further at a meeting of the Pediatric Research
Committee on March 5, 2014. The dosing was considered adequate in the setting of
use, the product was to be packaged with two doses so a second dose would be
available, and as an initial treatment prior to the availability of emergency medical
services. Another concern raised was that the needle could hit bone in the youngest
patients as it was necessary to apply the autoinjector with some force. This could
result in the needle breaking off or blockage of delivery of the drug. The Applicant
cited the Center for Disease Control recommendation for a 7/8 inch needle for
intramuscular vaccination in children ages 0 to 6 years, although this could result in
over-penetration in 4% of children and the length of the exposed needle from Evzio
is 0.5 inches. The following recommendations were made (from the meeting
minutes dated March 20, 2014):
•

•

The Division clarified that the intent of this product is to allow patients,
caregivers, and guardians to administer this product when an intentional or
unintentional opioid overdose is suspected. This product is being
specifically developed to address the public health problems associated with
widespread narcotic use/abuse.
The PeRC discussed the risks of this product, which include failure to seek
follow-up medical care, and breakage of the needle if it hits bone due to the
needle length, and discussed whether the benefits outweigh the risks.
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The final agreed upon indication is based on the intended use of Evzio.
EVZIO is an opioid antagonist indicated for the emergency treatment of
known or suspected opioid overdose, as manifested by respiratory and/or
central nervous system depression.
EVZIO is intended for immediate administration as emergency therapy in
settings where opioids may be present.
EVZIO is not a substitute for emergency medical care.
Key elements of this indication are that Evzio is for use of known or suspected
opioid overdose. In the community, the reason for a patient appearing obtunded with
respiratory depression is unknown. If opioid overdose is a possibility, Evzio should
be administered. Therefore, it is important that Evzio be obtained by patients in
advance of a problem, acknowledging that unplanned overdose can occur with the
use of opioids. This will also allow patients and their immediate caregiver, family or
friends to have time to become familiar with the instructions for use and the trainer.
Also critical is the need to continue to pursue emergency medical care as the
duration of effect of naloxone is frequently shorter than the duration of effect of
opioids.
Evzio will be packaged with two active units and one trainer. This way, if the initial
response is less than expected or if the initial response wanes prior to the availability
of emergency medical help, another dose can be given.
Recommendations for the carton and immediate container labels from DMEPA were
conveyed to the Applicant and implemented. The immediate container label was
considered the labeling on the outer case and on the device itself. Requests for
change from DMEPA for the active device and the trainer were implemented. In
(b) (4)
particular, the purpose statement, “
” was proposed by the
Applicant for placement in several areas on the active device labeling. The
Applicant agreed with a request to change this statement to “for use in opioid
emergencies such as overdose” to help minimize the risk of failing to identify an
appropriate opportunity to use Evzio based on confusion between what constitutes an
opioid emergency and an opioid overdose.
The patient labeling for Evzio consists of a patient package insert, instructions for
use for the trainer and for the active device. Extensive revisions were requested from
OPDP and DMPP that were conveyed to the Applicant and accepted.
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13.

Decision/Action/Risk Benefit Assessment
•

Regulatory Action
Approval

•

Risk Benefit Assessment
The Applicant has provided substantial evidence that supports the safety, efficacy
and product quality of their naloxone autoinjector product, Evzio. This will be
the first approved naloxone product specifically designed for ease of
administration by non-medical individuals in the setting of an emergency. It has
minimal to no known risks and can potentially save numerous lives, including
those of pain or addiction patients who accidentally overdose, and those of small
children, teenagers and others inadvertently or intentionally exposed to opioids in
settings where these drugs are not adequately secured. The potentially enormous
benefits of this product clearly outweigh the minimal risks that may be associated
with its use in reversing opioid overdose. A key risk associated with the use of
Evzio is that there may be a failure to obtain adequate medical follow-up, which
is critical following initial overdose reversal. That risk has been appropriately
addressed to the best of the Applicant’s ability by the inclusion of visual and
audio instructions for the person administering the drug; these instructions include
noting the need to obtain emergency medical care immediately after
administration of the naloxone. Another important safety consideration is the risk
of precipitating withdrawal in opioid-dependent individuals. However, the risk of
death from an overdose clearly outweighs risks that may be associated with
precipitated withdrawal. Furthermore, the product labeling describes the
importance of understanding that only people experiencing respiratory depression
along with excessive sleepiness should receive the product.

•

Postmarketing Risk Management Activities
None

•

Postmarketing Study Requirements
To address the risk of a needle striking bone in infants, the Applicant
has agreed to the following postmarketing safety requirement:
Conduct a study to demonstrate that the needle length is safe for use
in patients less than one year of age during expected conditions of
use.
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