
EXONDYS 51 (eteplirsen)
AN FDA-APPROVED TREATMENT FOR DUCHENNE MUSCULAR DYSTROPHY

EXONDYS 51 is used to treat Duchenne muscular dystrophy (DMD) in patients who have a confirmed 
mutation in the dystrophin gene that can be treated by skipping exon 51. EXONDYS 51 was approved 
under accelerated approval. Accelerated approval allows for drugs to be approved based on a marker that 
is considered reasonably likely to predict a clinical benefit. EXONDYS 51 treatment increased the marker, 
dystrophin, in skeletal muscle in some patients. Verification of a clinical benefit may be needed for 
EXONDYS 51 to continue to be approved.

IMPORTANT RISK INFORMATION 
Allergic reactions, including rash, hives, fever, flushing, cough, difficulty breathing, wheezing, and low blood 
pressure have occurred in patients who were treated with EXONDYS 51. Seek immediate medical care if signs 
and symptoms of allergic reactions occur.

Side effects that happened at least 25% more o�en in 8 patients treated with EXONDYS 51 by intravenous 
infusion than in 4 patients treated with an inactive intravenous infusion were problems with balance (38%, 0%), 
vomiting (38%, 0%), and skin irritation (25%, 0%). The most common side effects were problems with balance 
and vomiting.

In patients who received EXONDYS 51 for up to 4 years in clinical studies, the following side effects were 
reported in at least 10% of patients and occurred more o�en than at the same dose of EXONDYS 51: vomiting, 
bruising, scratches, joint pain, rash, IV site pain, and infections of the upper airways.

You are encouraged to report negative side effects of prescription drugs to the FDA. Visit 
www.fda.gov/medwatch or call 1-800-FDA-1088. You may also report side effects to Sarepta Therapeutics at 
1-888-SAREPTA (1-888-727-3782).

Please see the Important Risk Information above and the accompanying full Prescribing Information for 
EXONDYS  51 (eteplirsen).
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DUCHENNE MUSCULAR DYSTROPHY: 
A PROGRESSIVE, MUSCLE-WASTING DISEASE

Duchenne muscular dystrophy, sometimes shortened to DMD or 
just Duchenne, is a rare genetic disease that affects mainly boys.  

Duchenne is caused by a genetic mutation, or change, in the 
dystrophin gene. This change in the gene can either be inherited 
or occur spontaneously. 

This mutation prevents the body from producing enough or any 
dystrophin, a protein that muscles need to work properly. 

Without dystrophin, muscle cells become damaged and 
weaken over time. 

Most muscles are affected, including those responsible for 
walking and raising arms.

Duchenne is progressive and irreversible. 

22 Please see the Important Risk Information on the front cover and the 
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EXONDYS 51 HELPS THE BODY MAKE A SHORTER 
FORM OF THE DYSTROPHIN PROTEIN

EXONDYS 51 is an FDA-approved treatment for Duchenne muscular dystrophy in patients who 
have a genetic mutation of the dystrophin gene that is amenable to exon 51 skipping. 
Approximately 13% of people diagnosed with Duchenne have this type of mutation. 

EXONDYS 51 was approved based on clinical trials that showed an increase in the amount of 
dystrophin protein found in the skeletal muscle of some patients. The increase in dystrophin is 
considered reasonably likely to predict a clinical benefit. Verification of a clinical benefit may be 
needed for EXONDYS 51 to continue to be approved.

MEET GRAYSEN. 

GRAYSEN IS A BOY WITH DMD

(DELETION OF EXONS 48-50)
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HOW IT WORKS

EXONDYS 51 is an exon-skipping therapy. The goal of exon skipping is to allow the body to 
make a shorter form of the dystrophin protein. Let’s take a closer look at how:

The dystrophin gene is the largest gene in the body, made up of 79 exons (portions of a 
gene) that are linked together to form the instructions for making dystrophin — a protein 
muscles need to work properly.

Think of the exons like toy train cars, each with a special connection that allows one car to 
connect to another. In order for all the cars to move together as a train, the connections between 
cars must match so that they can connect to one another.

Duchenne is caused by a genetic mutation, or change, in the dystrophin gene. Most commonly, 
one or more exons are missing. This causes errors in the instructions for making dystrophin, and 
the body is not able to produce enough or any working dystrophin protein. 

Imagining the toy train, one or more cars would be missing, leaving the remaining cars not 
connected. In this example, we can see that car 50 is missing. This results in cars 49 and 51 not 
being able to connect.
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Please see the Important Risk Information on the front cover and the 
accompanying full Prescribing Information for EXONDYS 51 (eteplirsen).



Exon skipping technology allows the body to make dystrophin protein by skipping over a 
specific exon. EXONDYS 51 works using exon skipping and the result is a shorter form of the 
dystrophin protein. 
 
So with our train, we would move certain cars aside to “skip over” them so we could find a car with 
the right connection to allow the remaining cars to connect. In our example, car 51 would be 
skipped over to allow car 49 to connect to car 52. 

This new train would be shorter, but all the cars would still be connected.
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In some boys, weekly infusions of EXONDYS 51 have been shown to help the body 
make a shorter form of the dystrophin protein. 
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EXONDYS 51: 

APPROVED BY FDA UNDER 

ACCELERATED APPROVAL 

When studying a new medicine, it can sometimes take many years 
to see whether it actually has an effect on how a patient survives, feels or 
functions. There is a regulation called Accelerated Approval, which allows the FDA 
to approve medicines on a faster timeline based on what’s called a “surrogate endpoint.”

A surrogate endpoint is a marker of some kind, for instance a laboratory measurement, specific test, 
physical sign or radiographic image (like an X-ray). This marker is thought to predict a clinical 
benefit, but is not itself a measure of clinical benefit.

Accelerated approval applies to new medicines that have been studied for safety and effectiveness 
in treating serious or life-threatening illnesses, and that provide a meaningful benefit to patients 
over existing medicines.

The FDA may grant accelerated approval for a medication based on clinical trials that are considered 
“adequate and well controlled,” and show that the product has an effect on a surrogate endpoint 
that is reasonably likely to predict a clinical benefit.

Accelerated approval also requires that, a�er approval, additional adequate and well-controlled studies, 
called confirmatory trials, are required to verify and describe the clinical benefit. 

The increase of dystrophin protein in the skeletal muscle of some patients was the 
surrogate endpoint that supported accelerated approval of EXONDYS 51.

The FDA concluded that an increase in dystrophin in skeletal muscle in some patients 
treated with EXONDYS 51 was reasonably likely to predict a clinical benefit. 

6 Please see the Important Risk Information on the front cover and the 
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POSSIBLE SIDE EFFECTS OF EXONDYS 51

Allergic reactions, including rash, hives, fever, flushing, cough, 
difficulty breathing, wheezing, and low blood pressure have 
occurred in patients who were treated with EXONDYS 51.
Seek immediate medical care if signs and symptoms of allergic 
reactions occur.

Side effects that happened at least 25% more o�en in 8 patients 
treated with EXONDYS 51 by intravenous infusion than in 4 
patients treated with an inactive intravenous infusion were
problems with balance (38%, 0%), vomiting (38%, 0%), and skin 
irritation (25%, 0%). The most common side effects were problems 
with balance and vomiting.

In patients who received EXONDYS 51 for up to 4 years in clinical 
studies, the following side effects were reported in at least 10% of 
patients and occurred more o�en than at the same dose of 
EXONDYS 51: vomiting, bruising, scratches, joint pain, rash, IV site 
pain, and infections of the upper airways.
 

Talk to your doctor if you experience any side effects. You are encouraged to report 
negative side effects of prescription drugs to the FDA. Visit www.fda.gov/medwatch 
or call 1-800-FDA-1088. You may also report side effects to Sarepta Therapeutics at 
1-888-SAREPTA (1-888-727-3782).
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TREATMENT WITH EXONDYS 51 

As you get ready to start treatment with EXONDYS 51, be sure to discuss any questions you may 
have with your doctor. In addition, the information below will provide you with answers to some 
common questions you may have.

What is EXONDYS 51?
EXONDYS 51 is used to treat Duchenne muscular dystrophy (DMD) in patients who have a 
confirmed mutation in the dystrophin gene that can be treated by skipping exon 51. 
EXONDYS 51 was approved under accelerated approval. Accelerated approval allows for 
drugs to be approved based on a marker that is considered reasonably likely to predict a 
clinical benefit. EXONDYS 51 treatment increased the marker, dystrophin, in skeletal muscle 
in some patients. Verification of a clinical benefit may be needed for EXONDYS 51 to 
continue to be approved.

Who can take EXONDYS 51?
Patients who receive EXONDYS 51 must have a genetic test that shows a mutation in the 
dystrophin gene that can be treated by skipping exon 51. A healthcare provider is needed 
to interpret your genetic test to determine whether you can take EXONDYS 51. 

Should I continue taking my other medications while on EXONDYS 51?
You should talk with your doctor about all the medications you are taking. Your doctor is the 
best person to advise you about your medicines.

How is EXONDYS 51 administered?
EXONDYS 51 is given by intravenous (IV) infusion once a week via an in-line 0.2 micron filter. 
An IV infusion is a way of delivering medicine directly into your bloodstream through a vein. 
Your doctor may discuss the use of a port, which is a device installed under the skin for 
repeat use in delivering IV medications. EXONDYS 51 infusion is always given and monitored 
by a healthcare provider.

How much EXONDYS 51 will I receive?
The amount of EXONDYS 51 you will be given is based upon how much you weigh. 
The recommended dosage of EXONDYS 51 is 30 milligrams per kilogram of 
body weight, once weekly.  

8 Please see the Important Risk Information on the front cover and the 
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How long will my infusion last?
EXONDYS 51 will be intravenously infused over 35-60 minutes. 

What happens if I miss an infusion?
If a dose of EXONDYS 51 is missed, it may be administered as soon as possible a�er the 
scheduled time. Talk to your doctor if you miss a dose.

Where will I get my infusion?
You may receive your infusions at your doctor's office, an infusion center or your home. 
You and your doctor may need to discuss these options, including whether home therapy 
is an option for you.

QUESTIONS FOR MY DOCTOR 
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SUPPORT BY YOUR SIDE

For more information 
or to enroll in the program, 
call 1-888-SAREPTA (1-888-727-3782) 
or visit SareptAssist.com. 

Case Managers are available 
Monday through Friday, 
8:30am – 6:30pm ET.

Spanish-speaking Case Managers and interpreters 
for other languages are available.

GET STARTED

PERSONALIZED SUPPORT STARTS HERE. 

SareptAssist is a support program designed to help patients seeking information on 
EXONDYS 51 (eteplirsen). Our dedicated team will provide information on: 

• Insurance benefits
• Financial assistance options
• Treatment logistics

• Options for weekly infusions
• Ongoing education and support
• Connect you with an Educational Support 

Manager for infusion related questions
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Enrollment in SareptAssist 
With your consent and signature, your doctor will complete and submit the 
SareptAssist START Form, which will begin the SareptAssist process. The START 
Form authorizes your Case Manager to start a benefits investigation to understand 
your current insurance benefits.

Welcome Call
Your dedicated Case Manager will reach out to welcome you and explain how they 
can help.

Benefits Investigation. 
Your Case Manager will work with you to help you understand your insurance 
benefits and next steps. Depending on the type of insurance you have and your 
other relevant circumstances, your Case Manager will provide information on 
financial assistance options that you may be eligible for.

Treatment Location Options
You may receive your infusions at your doctor's office, an infusion center or your 
home. You and your doctor may need to discuss these options, including whether 
home therapy is an option for you.

Starting EXONDYS 51
Once your insurance benefits have been confirmed, your Case Manager will work 
closely with the providing pharmacy (specialty or hospital pharmacy) to facilitate 
treatment access and coordinate drug delivery to your treatment location. The 
pharmacy will call you to schedule shipments of EXONDYS 51.

Ongoing Support
Your Case Manager is committed to working with you during your treatment journey, 
and will check in with you periodically. As your needs change (e.g., you have new 
insurance, a change of address, are planning a vacation, etc.), your Case Manager 
can keep you informed of your options to help avoid treatment interruptions.

NAVIGATING THE PROCESS
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1-888-SAREPTA (1-888-727-3782) 
Visit SareptAssist.com
Case Managers are available Monday through Friday, 
8:30am – 6:30pm ET

SareptAssist Patient Support Program

Experienced and dedicated Case Managers who are here to help you during your 
treatment journey.

Spanish-speaking Case Managers and interpreters for other languages are available.
SareptAssist is a resource available only to those who have been prescribed EXONDYS 51. 
SareptAssist is only available in the U.S.



HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
EXONDYS 51 safely and effectively.  See full prescribing information for 
EXONDYS 51. 

EXONDYS 51 (eteplirsen) injection, for intravenous use 
Initial U.S. Approval:  2016 
__________________ RECENT MAJOR CHANGES__________________

Indication and Usage (1) 7/2020 
Dosage and Administration (2.1, 2.2, 2.3) 5/2020 

__________________ INDICATIONS AND USAGE __________________
EXONDYS 51 is an antisense oligonucleotide indicated for the treatment of 
Duchenne muscular dystrophy (DMD) in patients who have a confirmed 
mutation of the DMD gene that is amenable to exon 51 skipping. This 
indication is approved under accelerated approval based on an increase in 
dystrophin in skeletal muscle observed in some patients treated with 
EXONDYS 51 [see Clinical Studies (14)]. Continued approval for this 
indication may be contingent upon verification of a clinical benefit in 
confirmatory trials. (1) 
_______________ DOSAGE AND ADMINISTRATION _______________

• 30 milligrams per kilogram of body weight once weekly (2.1) 
• Administer as an intravenous infusion over 35 to 60 minutes via an in-

line 0.2 micron filter (2.1, 2.3) 
• Dilution required prior to administration (2.2) 

______________ DOSAGE FORMS AND STRENGTHS ______________

Injection: 
• 100 mg/2 mL (50 mg/mL) in single-dose vial (3) 
• 500 mg/10 mL (50 mg/mL) in single-dose vial (3) 
____________________ CONTRAINDICATIONS ____________________
None (4) 

________________WARNINGS AND PRECAUTIONS _______________

• Hypersensitivity Reactions: Hypersensitivity reactions, including 
pyrexia, flushing, cough, dyspnea, bronchospasm, rash, urticaria, and 
hypotension, have occurred in patients treated with EXONDYS 51. If 
hypersensitivity reactions occur, institute appropriate medical treatment
and consider slowing the infusion or interrupting the EXONDYS 51
therapy.  (2.3, 5.1) 

____________________ ADVERSE REACTIONS ____________________

The most common adverse reactions (incidence ≥35% and higher than 
placebo) were balance disorder and vomiting (6.1) 

To report SUSPECTED ADVERSE REACTIONS, contact Sarepta 
Therapeutics, Inc. at 1-888-SAREPTA (1-888-727-3782) or FDA at 1-800-
FDA-1088 or www.fda.gov/medwatch. 

See 17 for PATIENT COUNSELING INFORMATION. 

Revised: 07/2020 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 
EXONDYS 51 is indicated for the treatment of Duchenne muscular dystrophy (DMD) in patients 
who have a confirmed mutation of the DMD gene that is amenable to exon 51 skipping. This 
indication is approved under accelerated approval based on an increase in dystrophin in skeletal 
muscle observed in some patients treated with EXONDYS 51 [see Clinical Studies (14)]. 
Continued approval for this indication may be contingent upon verification of a clinical benefit 
in confirmatory trials. 

2 DOSAGE AND ADMINISTRATION 
2.1 Dosing Information 

The recommended dose of EXONDYS 51 is 30 milligrams per kilogram administered once 
weekly as a 35 to 60 minute intravenous infusion via an in-line 0.2 micron filter.  

If a dose of EXONDYS 51 is missed, it may be administered as soon as possible after the 
scheduled time.   

2.2 Preparation Instructions 

EXONDYS 51 is supplied in single-dose vials as a preservative-free concentrated solution that 
requires dilution prior to administration. Parenteral drug products should be inspected visually 
for particulate matter and discoloration prior to administration, whenever solution and container 
permit. Use aseptic technique. 

a. Calculate the total dose of EXONDYS 51 to be administered based on the patient’s 
weight and the recommended dose of 30 milligrams per kilogram. Determine the 
volume of EXONDYS 51 needed and the correct number of vials to supply the full 
calculated dose. 

b. Allow vials to warm to room temperature. Mix the contents of each vial by gently 
inverting 2 or 3 times.  Do not shake. 

c. Visually inspect each vial of EXONDYS 51. EXONDYS 51 is a clear, colorless 
solution that may have some opalescence, and may contain trace amounts of small, 
white to off-white amorphous particles. Do not use if the solution in the vials is 
cloudy, discolored or contains extraneous particulate matter other than trace amounts 
of small, white to off-white amorphous particles. 

d. With a syringe fitted with a 21-gauge or smaller non-coring needle, withdraw the 
calculated volume of EXONDYS 51 from the appropriate number of vials. 

e. Dilute the withdrawn EXONDYS 51 in 0.9% Sodium Chloride Injection, USP, to 
make a total volume of 100-150 mL. Visually inspect the diluted solution. Do not use 
if the solution is cloudy, discolored or contains extraneous particulate matter other 
than trace amounts of small, white to off-white amorphous particles. 



 

  
  

f. Administer the diluted solution via an in-line 0.2 micron filter. 

g. EXONDYS 51 contains no preservatives and should be administered immediately 
after dilution. Complete infusion of diluted EXONDYS 51 solution within 4 hours of 
dilution. If immediate use is not possible, the diluted solution may be stored for up to 
24 hours at 2ºC to 8ºC (36ºF to 46ºF). Do not freeze. Discard unused EXONDYS 51. 

2.3 Administration Instructions 

Application of a topical anesthetic cream to the infusion site prior to administration of 
EXONDYS 51 may be considered.    

EXONDYS 51 is administered via intravenous infusion. Flush the intravenous access line with 
0.9% Sodium Chloride Injection, USP, prior to and after infusion. 

Infuse the diluted EXONDYS 51 solution over 35 to 60 minutes via an in-line 0.2 micron filter. 
Do not mix other medications with EXONDYS 51 or infuse other medications concomitantly via 
the same intravenous access line.  

If a hypersensitivity reaction occurs, consider slowing the infusion or interrupting the 
EXONDYS 51 therapy [see Warnings and Precautions (5.1) and Adverse Reactions (6.1)]. 

3 DOSAGE FORMS AND STRENGTHS 
EXONDYS 51 is a clear and colorless solution that may have some opalescence, and may 
contain trace amounts of small, white to off-white amorphous particles, and is available as 
follows: 

•  Injection: 100 mg/2 mL (50 mg/mL) solution in a single-dose vial 

•  Injection: 500 mg/10 mL (50 mg/mL) solution in a single-dose vial 

4 CONTRAINDICATIONS 
None. 

 

5   WARNINGS AND PRECAUTIONS 

5.1  Hypersensitivity Reactions 

Hypersensitivity reactions, including rash and urticaria, pyrexia, flushing, cough, dyspnea, 
bronchospasm, and hypotension, have occurred in patients who were treated with EXONDYS 
51. If a hypersensitivity reaction occurs, institute appropriate medical treatment and consider 
slowing the infusion or interrupting the EXONDYS 51 therapy [see Dosage and Administration 
(2.3)]. 



 

  
  

6 ADVERSE REACTIONS  
6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in clinical trials of a drug cannot be directly compared to rates in the clinical trials of 
another drug and may not reflect the rates observed in practice. 

In the EXONDYS 51 clinical development program, 107 patients received at least one 
intravenous dose of EXONDYS 51, ranging between 0.5 mg/kg (0.017 times the recommended 
dosage) and 50 mg/kg (1.7 times the recommended dosage). All patients were male and had 
genetically confirmed Duchenne muscular dystrophy. Age at study entry was 4 to 19 years. 
Most (89%) patients were Caucasian. 

EXONDYS 51 was studied in a double-blind, placebo-controlled study for 24 weeks (Study 1), 
followed by an open label extension (Study 2). In Study 1, 12 patients were randomized to 
receive weekly intravenous infusions of EXONDYS 51 (n=8) or placebo (n=4) for 24 weeks.  
All 12 patients continued in Study 2 and received open-label EXONDYS 51 weekly for up to 
208 weeks.   

In Study 1, 4 patients received placebo, 4 patients received EXONDYS 51 30 mg/kg, and 4 
patients received EXONDYS 51 50 mg/kg (1.7 times the recommended dosage). In Study 2, 6 
patients received EXONDYS 51 30 mg/kg/week and 6 patients received EXONDYS 51 
50 mg/kg/week [see Clinical Studies (14)].   

Adverse reactions that occurred in 2 or more patients who received EXONDYS 51 and were 
more frequent than in the placebo group in Study 1 are presented in Table 1 (the 30 and 50 
mg/kg groups are pooled). Because of the small numbers of patients, these represent crude 
frequencies that may not reflect the frequencies observed in practice. The 50 mg/kg once weekly 
dosing regimen of EXONDYS 51 is not recommended [see Dosage and Administration (2.1)].   

The most common adverse reactions were balance disorder and vomiting.  

Table 1. Adverse Reactions in DMD Patients Treated with 30 or 50 mg/kg/week1 
EXONDYS 51 with Incidence at Least 25% More than Placebo (Study 1) 
Adverse Reactions EXONDYS 51 (N=8) Placebo (N=4) 

 % % 
Balance disorder 38 0 
Vomiting 38 0 
Contact dermatitis 25 0 

1 50 mg/kg/week = 1.7 times the recommended dosage 

In the 88 patients who received ≥30 mg/kg/week of EXONDYS 51 for up to 208 weeks in 
clinical studies, the following events were reported in ≥10% of patients and occurred more 
frequently than on the same dose in Study 1: vomiting, contusion, excoriation, arthralgia, rash, 
catheter site pain, and upper respiratory tract infection.  

Hypersensitivity reactions have occurred in patients treated with EXONDYS 51 [see Warnings 
and Precautions (5.1)].  



 

  
  

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

Risk Summary  

There are no human or animal data available to assess the use of EXONDYS 51 during 
pregnancy. In the U.S. general population, major birth defects occur in 2 to 4% and miscarriage 
occurs in 15 to 20% of clinically recognized pregnancies.   

8.2 Lactation 

Risk Summary  
There are no human or animal data to assess the effect of EXONDYS 51 on milk production, the 
presence of eteplirsen in milk, or the effects of EXONDYS 51 on the breastfed infant. 

The developmental and health benefits of breastfeeding should be considered along with the 
mother’s clinical need for EXONDYS 51 and any potential adverse effects on the breastfed 
infant from EXONDYS 51 or from the underlying maternal condition. 

8.4 Pediatric Use 

EXONDYS 51 is indicated for the treatment of Duchenne muscular dystrophy (DMD) in patients 
who have a confirmed mutation of the DMD gene that is amenable to exon 51 skipping, 
including pediatric patients [see Clinical Studies (14)].  

Intravenous administration of eteplirsen (0, 100, 300, or 900 mg/kg) to juvenile male rats once 
weekly for 10 weeks beginning on postnatal day 14 resulted in renal tubular necrosis at the 
highest dose tested and decreased bone densitometry parameters (mineral density, mineral 
content, area) at all doses. The kidney findings were associated with clinical pathology changes 
(increased serum urea nitrogen and creatinine, decreased urine creatinine clearance). No effects 
were observed on the male reproductive system, neurobehavioral development, or immune 
function. An overall no-effect dose was not identified. Plasma eteplirsen exposure (AUC) at the 
lowest dose tested (100 mg/kg) was similar to that in humans at the recommended human dose 
(30 mg/kg). 

8.5 Geriatric Use 

DMD is largely a disease of children and young adults; therefore, there is no geriatric experience 
with EXONDYS 51.   

8.6 Patients with Renal Impairment 

Renal clearance of eteplirsen is reduced in non-DMD adults with renal impairment based on 
estimated creatinine clearance [see Clinical Pharmacology (12.3)]. However, because of the 
effect of reduced skeletal muscle mass on creatinine measurements in DMD patients, no specific 
dosage adjustment can be recommended for DMD patients with renal impairment.    



 

  
  

10 OVERDOSAGE 
There is no experience with overdose of EXONDYS 51.   

11 DESCRIPTION 
EXONDYS 51 (eteplirsen) injection is a sterile, aqueous, preservative-free, concentrated 
solution for dilution prior to intravenous administration. EXONDYS 51 is clear and colorless, 
and may have some opalescence, and may contain trace amounts of small, white to off-white 
amorphous particles. EXONDYS 51 is supplied in single dose vials containing 100 mg or 
500 mg eteplirsen (50 mg/mL). EXONDYS 51 is formulated as an isotonic, phosphate buffered 
saline solution with an osmolality of 260 to 320 mOsm and a pH of 7.5. Each milliliter of 
EXONDYS 51 contains 50 mg eteplirsen; 0.2 mg potassium chloride, 0.2 mg potassium 
phosphate monobasic, 8 mg sodium chloride, and 1.14 mg sodium phosphate dibasic, anhydrous, 
in water for injection. The product may contain hydrochloric acid or sodium hydroxide to adjust 
pH. 

Eteplirsen is an antisense oligonucleotide of the phosphorodiamidate morpholino oligomer 
(PMO) subclass. PMOs are synthetic molecules in which the five-membered ribofuranosyl rings 
found in natural DNA and RNA are replaced by a six-membered morpholino ring. Each 
morpholino ring is linked through an uncharged phosphorodiamidate moiety rather than the 
negatively charged phosphate linkage that is present in natural DNA and RNA. Each 
phosphorodiamidate morpholino subunit contains one of the heterocyclic bases found in DNA 
(adenine, cytosine, guanine, or thymine). Eteplirsen contains 30 linked subunits. The molecular 
formula of eteplirsen is C364H569N177O122P30 and the molecular weight is 10305.7 daltons. 

The structure and base sequence of eteplirsen are: 
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12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

Eteplirsen is designed to bind to exon 51 of dystrophin pre-mRNA, resulting in exclusion of this 
exon during mRNA processing in patients with genetic mutations that are amenable to exon 51 
skipping. Exon skipping is intended to allow for production of an internally truncated dystrophin 
protein, which was evaluated in Study 2 and Study 3 [see Clinical Studies (14)]. 

12.2 Pharmacodynamics 

All EXONDYS 51-treated patients evaluated (n=36) were found to produce messenger 
ribonucleic acid (mRNA) for a truncated dystrophin protein by reverse transcription polymerase 
chain reaction.  
 
In Study 2, the average dystrophin protein level in muscle tissue after 180 weeks of treatment 
with EXONDYS 51 was 0.93% of normal (i.e., 0.93% of the dystrophin level in healthy 



 

  
  

subjects). Because of insufficient information on dystrophin protein levels before treatment with 
EXONDYS 51 in Study 1, it is not possible to estimate dystrophin production in response to 
EXONDYS 51 in Study 1. 
 
In Study 3, the average dystrophin protein level was 0.16% of normal before treatment, and 
0.44% of normal after 48 weeks of treatment with EXONDYS 51 [see Clinical Studies (14)]. 
The median increase in truncated dystrophin in Study 3 was 0.1% [see Clinical Studies (14)]. 

12.3 Pharmacokinetics 

Following single or multiple intravenous infusions of EXONDYS 51 in male pediatric DMD 
patients, plasma concentration-time profiles of eteplirsen were generally similar and showed 
multi-phasic decline. The majority of drug elimination occurred within 24 hours. Approximate 
dose-proportionality and linearity in PK properties were observed following multiple-dose 
studies (0.5 mg/kg/week [0.017 times the recommended dosage] to 50 mg/kg/week [1.7 times the 
recommended dosage]). There was no significant drug accumulation following weekly dosing 
across this dose range. The inter-subject variability for eteplirsen Cmax and AUC range from 20 
to 55%.  

Following single or multiple intravenous infusions of EXONDYS 51, the peak plasma 
concentrations (Cmax) of eteplirsen occurred near the end of infusion (i.e., 1.1 to 1.2 hours across 
a dose range of 0.5 mg/kg/week to 50 mg/kg/week). 

Distribution 

In vitro investigation suggested that plasma protein binding of eteplirsen in human ranges 
between 6 to 17%. The mean apparent volume of distribution (Vss) of eteplirsen was 600 mL/kg 
following weekly intravenous infusion of EXONDYS 51 at 30 mg/kg. 

Twenty-four hours after the end of the infusion, mean concentrations of eteplirsen were 0.07% of 
Cmax. Accumulation of eteplirsen during once weekly dosing has not been observed. 

Elimination 

The total clearance of eteplirsen was 339 mL/hr/kg following 12 weeks of therapy with 30 
mg/kg/week.  

Metabolism 

Eteplirsen did not appear to be metabolized by hepatic microsomes of any species tested, 
including humans. 

Excretion 

Renal clearance of eteplirsen accounts for approximately two-thirds of the administered dose 
within 24 hours of intravenous administration. Elimination half-life (t1/2) of eteplirsen was 3 to 4 
hours. 

 

Specific Populations 

Age: 



 

  
  

The pharmacokinetics of eteplirsen have been evaluated in male pediatric DMD patients. There 
is no experience with the use of EXONDYS 51 in patients 65 years of age or older. 

Sex: 

Sex effects have not been evaluated; EXONDYS 51 has not been studied in female patients. 

Race: 

Potential impact of race is not known because 89% of the patients in studies were Caucasians. 

Patients with Renal Impairment: 

The effect of renal impairment on the pharmacokinetics of eteplirsen was evaluated in non-DMD 
subjects aged 51 to 75 years with mild (n=8,  creatinine clearance ≥60 mL/min and <90 mL/min) 
or moderate (n=8, creatinine clearance ≥30 mL/min and <60 mL/min) renal impairment and 
matched healthy subjects (n=9, creatinine clearance >90 mL/min). Subjects received a single 
30 mg/kg intravenous dose of eteplirsen.  

Subjects with mild and moderate renal impairment showed higher eteplirsen exposure compared 
to subjects with normal renal function. In subjects with mild and moderate renal impairment, 
exposure (AUC) increased approximately 1.4-fold and 2.4-fold, respectively. The effect of 
severe renal impairment or end-stage renal disease on eteplirsen pharmacokinetics and safety has 
not been studied.   

Estimated creatinine clearance values derived from the Cockcroft-Gault equation and the 
threshold definitions for mild, moderate, and severe renal impairment in otherwise healthy adults 
would not be generalizable to patients with DMD. Therefore, no specific dosage adjustment can 
be recommended for patients with renal impairment.    

Patients with Hepatic Impairment: 

EXONDYS 51 has not been studied in patients with hepatic impairment. 
 

Drug Interaction Studies 

In vitro data showed that eteplirsen did not significantly inhibit CYP1A2, CYP2B6, CYP2C8, 
CYP2C9, CYP2C19, CYP2D6, or CYP3A4/5. Eteplirsen did not induce CYP2B6 or CYP3A4, 
and induction of CYP1A2 was substantially less than the prototypical inducer, omeprazole. 
Eteplirsen was not a substrate nor did it have any major inhibitory potential for any of the key 
human transporters tested (OAT1, OAT3, OCT1, OCT2, OATP1B1, OATP1B3, P-gp, BCRP, 
MRP2 and BSEP). Based on in vitro data on plasma protein binding, CYP or drug transporter 
interactions, and microsomal metabolism, eteplirsen is expected to have a low potential for 
drug-drug interactions in humans. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

Carcinogenesis 

Carcinogenicity studies have not been conducted with eteplirsen.  



 

  
  

Mutagenesis 

Eteplirsen was negative in in vitro (bacterial reverse mutation and chromosomal aberration in 
CHO cells) and in vivo (mouse bone marrow micronucleus) assays. 

Impairment of Fertility 

Fertility studies in animals were not conducted with eteplirsen. No effects on the male 
reproductive system were observed following intravenous administration of eteplirsen (0, 5, 40, 
or 320 mg/kg) to male monkeys once weekly for 39 weeks. Plasma eteplirsen exposure (AUC) in 
monkeys at the highest dose tested was 20 times that in humans at recommended human dose (30 
mg/kg).  

14 CLINICAL STUDIES 
EXONDYS 51 was evaluated in three clinical studies in patients who have a confirmed mutation 
of the DMD gene that is amenable to exon 51 skipping. 

In Study 1, patients were randomized to receive weekly infusions of EXONDYS 51 (30 mg/kg, 
n=4); EXONDYS 51 (50 mg/kg, n=4), or placebo (n=4) for 24 weeks. The primary endpoint was 
dystrophin production; a clinical outcome measure, the 6-minute walk test (6MWT), was also 
assessed. The 6MWT measures the distance that a patient can walk on a flat, hard surface in a 
period of 6 minutes. Patients had a mean age of 9.4 years, a mean 6-minute walk distance 
(6MWD) at baseline of 363 meters, and were on a stable dose of corticosteroids for at least 6 
months. There was no significant difference in change in 6MWD between patients treated with 
EXONDYS 51 and those treated with placebo. 

All 12 patients who participated in Study 1 continued treatment with open-label EXONDYS 51 
weekly for an additional 4 years in Study 2. The 4 patients who had been randomized to placebo 
were re-randomized 1:1 to EXONDYS 51 30 or 50 mg/kg/week such that there were 6 patients 
on each dose. Patients who participated in Study 2 were compared to an external control group. 
The primary clinical efficacy outcome measure was the 6MWT. Eleven patients in Study 2 had a 
muscle biopsy after 180 weeks of treatment with EXONDYS 51, which was analyzed for 
dystrophin protein level by Western blot. Study 2 failed to provide evidence of a clinical benefit 
of EXONDYS 51 compared to the external control group. The average dystrophin protein level 
after 180 weeks of treatment with EXONDYS 51 was 0.93% of the dystrophin level in healthy 
subjects. Because of insufficient information on dystrophin protein levels before treatment with 
EXONDYS 51 in Study 1, it is not possible to estimate dystrophin production in response to 
EXONDYS 51 in Study 1. 

In Study 3, 13 patients were treated with open-label EXONDYS 51 (30 mg/kg) weekly for 48 
weeks and had a muscle biopsy at baseline and after 48 weeks of treatment. Patients had a mean 
age of 8.9 years and were on a stable dose of corticosteroids for at least 6 months. Dystrophin 
levels in muscle tissue were assessed by Western blot. In the 12 patients with evaluable results, 
the pre-treatment dystrophin level was 0.16% ± 0.12% (mean ± standard deviation) of the 
dystrophin level in a healthy subject and 0.44% ± 0.43% after 48 weeks of treatment with 
EXONDYS 51 (p < 0.05). The median increase after 48 weeks was 0.1%.  

Individual patient dystrophin levels from Study 3 are shown in Table 2. 



 

  
  

 

Table 2. Western Blot Results:  EXONDYS 51-Treated (Week 48) vs Pre-treatment 
Baseline (% Normal Dystrophin) (Study 301) 

Patient 
Number 

Baseline 

% normal dystrophin 

Week 48 

% normal dystrophin 

Change from Baseline 

% normal dystrophin 

1 0.13 0.26 0.13 

2 0.35 0.36 0.01 

3 0.06 0.37 0.31 

4 0.04 0.10 0.06 

5 0.17 1.02 0.85 

6 0.37 0.30 -0.07 

7 0.17 0.42 0.25 

8 0.24 1.57 1.33 

9 0.11 0.12 0.01 

10 0.05 0.47 0.43 

11 0.02 0.09 0.07 

12 0.18 0.21 0.03 

Mean 0.16 0.44 0.28; p=0.008 

16 HOW SUPPLIED/STORAGE AND HANDLING 

16.1  How Supplied 

EXONDYS 51 injection is supplied in single-dose vials. The solution is clear and colorless, and 
may have some opalescence, and may contain trace amounts of small, white to off-white 
amorphous particles. 

• Single-dose vials containing 100 mg/2 mL (50 mg/mL) eteplirsen  NDC 60923-363-02 
• Single-dose vials containing 500 mg/10 mL (50 mg/mL) eteplirsen  NDC 60923-284-10 

16.2  Storage and Handling 

Store EXONDYS 51 at 2°C to 8°C (36°F to 46°F). Do not freeze. Protect from light and store 
EXONDYS 51 in the original carton until ready for use. 

 

 



 

  

  

 

17   PATIENT COUNSELING INFORMATION 

Hypersensitivity Reactions 

Advise patients and/or caregivers that symptoms of hypersensitivity, including bronchospasm 

and hypotension, can occur with EXONDYS 51. Instruct them to seek immediate medical care 

should they experience signs and symptoms of hypersensitivity [see Warnings and Precautions 

(5.1)]. 

 

Manufactured for: 

Sarepta Therapeutics, Inc. 

Cambridge, MA 02142  USA 

 

SAREPTA, SAREPTA THERAPEUTICS, EXONDYS, EXONDYS 51, and the EXONDYS 51 

Logo are trademarks of Sarepta Therapeutics, Inc. registered in the U.S. Patent and Trademark 

Office and may be registered in various other jurisdictions. 

 

C-SRP-51-US-0457 


	EXONDYS51PI (1).pdf
	1 INDICATIONS AND USAGE
	2 DOSAGE AND ADMINISTRATION
	2.1 Dosing Information
	2.2 Preparation Instructions
	2.3 Administration Instructions

	3 DOSAGE FORMS AND STRENGTHS
	4 CONTRAINDICATIONS
	5 WARNINGS AND PRECAUTIONS
	5.1 Hypersensitivity Reactions

	6 ADVERSE REACTIONS
	6.1 Clinical Trials Experience

	8 USE IN SPECIFIC POPULATIONS
	8.1 Pregnancy
	8.2 Lactation
	8.4 Pediatric Use
	8.5 Geriatric Use
	8.6 Patients with Renal Impairment

	10 OVERDOSAGE
	11 DESCRIPTION
	12 CLINICAL PHARMACOLOGY
	12.1 Mechanism of Action
	12.2 PharmacodynamicsAll EXONDYS 51-treated patients
	12.3 Pharmacokinetics

	13 NONCLINICAL TOXICOLOGY
	13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility

	14 CLINICAL STUDIES
	16 HOW SUPPLIED/STORAGE AND HANDLING
	16.1  How Supplied
	16.2 Storage and Handling

	17 PATIENT COUNSELING INFORMATION




